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Nitrogen From Bugs; Not Bags 

For certain cr ps a few ounces 

of peat carrying the right strain of 
Rhizobium, a beneficial bacteria, 
applied to each acre along with the 
seed, can replace 200-1000 lbs. of 
commercial nitrogen fertilizer. In 
fact. it has been estimated that 
natural bacteria and blue-green 
algae are already responsible for 
the production of the equivalent of 
approximately 170 million tons of 
nitrogen fertilizer every year. And 
scientists think this amount can be 
greatly increased. 

Very large financial and energy 
investments are being made in com
mercial nitrogen fertilizers. Farmers 
in tropical countries alone are pre
sently investing over five billion 
dollars each year to buy commercial The risingprice ofN fertilizersccmbined with decreasingavailabilityofpetroleum from 
nitrogen fertilizer. In comparison, which they are derived, make the cost of bag fertilizerheavyncomparison to biologically
the potential for utilization of bio- fixed N. 
logical nitrogen fixation can be 
developed with relatively small in
vestments-investments manifestly The first type of nitrogen fixation. per acre per season while legumes 
justified by the potential increase where both organisms " simul- offer an additional advantage as a 
in both the quantity and quality of taneously and intimately iivolved cheap protein-rich food. The free
the resultant crops. in the growth process, is called living organisms fix about9-20 lbs.

"symbiotic nitrogen fixation." The per acre, though even this small 
Baically, there are two principal second, more indirect type, where amount is of great importance in 

types of nitrogen-fixing organisms. both plants and bacteria gain an tropical rice paddies. 
There are rhizobia, a group of bac- advantage by co-existence, is called While rhizobia are significant as 
teria which act in symbiosis with associative nitrogen fixation." nitrogen fixers, there are problems. 
legumes. and free-living algae- Many are highly specific in their 
microscopic plant organisms in Both are important, because of relationships with the host plants 
both soil and water which benefit the different crops iiivnlved. Rhizo- with which they interact. None will 
companion orqanisms (i.e. crop bia in symbiosis with legumes can interact with grain or cereal crops. 
plFpnts). fix approximate!y 50-200 lbs. of N Continued on page 3 
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ANNOUNCEMENTS
 
BNF BULLETIN 	 is sponsored by the 
U.S. Universities Consortium for Bio- Subscription s Offered of the University of Dares Salaam, 
logical Nitrogen Fixation in the Tropics the Tanzania Natioal Scientific 
and the NifTAL Project aid is funded 
through Cornell University, North One-year paid subscriptions to Research Council and the Inter-
Carolina State University, University the Rhizobium Newsletter, the Aus- national Development Research 
of Hawaii, University of Puerto Rico, tralian publication for Rhizobium Centre (IDRO) Canada. 
and the United States Agency for research workers, are available to 
International Development. Although 
funding is received from a number of tropical researchers who, for reasons The theme of the Conference is 
sources, newsand opinions are solely of financial constraint or currency "Current Research on Intercropping 
those of the authors. problems, cannot subscribe to that Semi-Arid Regions of the World." 

communication. The U. S. Consortium The program will include crop pro
for Biological Nitrogen Fixation in duction techniques, variety testing 

under mixed cropping ecosystems,BNF BULLETIN the Tropics will finance the sub-
scriptions, as part of its effort to fertilizer responses, nitrogen fix
promote the utilization of BNF in ation and plant protection using 

VOLUME 1, NUMBER 1 the tropics. improved cultural methods and 
Anyone interested in the sub- resistant varieties. 

scription offer should apply to: 
Dr. R.J. Davis-AsiaJANUARY-MARCH, 1980 	
Dr. J. Halliday-South America Colombia Conference 
Dr. P. Somasegaran-Africa Scheduled For 1981 

in care of the NifTAL Project, P.0.
 
Box"O", Paia, Maui, HI 96779 USA. CIAT (Centro Internacional de
 

Agricultura Tropical) and the Uni-
EditoraAsst.: 	 Dena K. Narramore 

Judy Rothenberg co SISA U c i versity of Hawaii NifTAL Protect 
Artists: Richard Puetz Second S Upcoming will sponsor a major Conference in 

CynthMJill Fitzpatrickw February of 1981 at CIAT head
M.ntJil Fatk in Tanzania quarters in Colombia. The five-day 

The Second Symposium on Inter- Conference will be entitled "The 

cropping for Semi-Arid Areas (2nd Use and Development of BNF 
The research teams at the four insti-

SISA) will convene at Morogoro, Technology in Tropical Agriculture."
tutionswhich sponsorthe BNFBUL-
LETIN are keenly aware of, and Tanzania, August 4-7, 1980. The Practical aspects of BNF research 
strongly support, the desirability of SISAwill beheld undertheauspices will be emphasized. 
improved communication of the need 
for, the value of, and the results obtained 
in research in the area of biological Training Course Slated for Cairo MIRCEN 
nitrogen fixation. The BNF BULLETIN 
will highlight the economic and agri
cultural value of BNF and the ways in Rhizobium Technology will be rect inquiries to the MIRCEN Di
which many BNF researchers world- covered in a training course for rector, Dr. Ahmed Gibriel, Cairo 
wide contribute to the enhancement participants from Africa and the MIRCEN, Faculty of Agriculture, 
of those values Arab states through cooperation Ain-Snams University, Shobra
articlesonBNFactivitiesoilnterestto between NifTAL and the Cairo Khaima, Cairo, Eg,,it. 
non-technical audiences, items with MIRCEN (Microbial Resources 
an international focus, research high- Center) at Ain-Shams University in Dates for the course are Sep
lights, conferenceannouncementsand Cairo, Egypt. Applicants should di- tember 8-22, 1980.
 
reports, letters, personnel news, travel
 
highlights, and other news.
 

BNFBULLETIN will be issued quar
terly with interim BNF Briefs after 6 
weeks-a quick production newsletter 
for distribution to workers in the BNF 
field. BNFBriefs will contain practical, 
research-oriented articles, a "Jcb When Walton Gregory, a peanut Now Elkan and NCSU co-worker 
Market," and other such items. breeder from North Carolina State John D.Wynne, a peanut breeder, 

To submit items to BNF BULLETIN University (NCSU), went to South along with Peter Dart and Ron 
or BNF Briefs, mail copyor informative America to collect wild peanuts, he Gibbons at ICRISAT in Hyderabad, 
materials to Susan Harris, NifTAL 
Project, 3190 Maile Way #300, Uni- added a novel step to his approach. are testing the strains on commer
versity of Hawaii, Dept. of Agronomy For the first time ever, a conscious cially-available varieties of Arachis 
and Soil Science, Honolulu, Hawaii effort was made to collect the hypogaea. Testing includes both 
96822, USA. nodules on the roots of the plant. field and laboratory experimenta-

Microbiologist Gerald Elkan took tion to determine the nature of the 
the nodules collected ny Gregory very interesting interactions between 

USAID Contractnumber ta-C- 1207 and began. with a reasonable de- the domesticated host cultivar and 
gree of success, to isolate the in- the wild Rhizobium strains. 
fective .3trainsof Rhizobiurn involved. 



Forage Legume Research 
Offers Unique Challenges NrB 

N Fro 	 ugs.D.S. Chamblee, a forage ecologist 
at North Carolina State University.

has focussed his research efforts Contlnued from page I conditions for which N fixation
 
on the inoculation of forage legumes. They invade the roots solely of must be maximized. For the tropical
Because in Chamblee's area, as in1 legumes (peanuts. cowpeas, beans legumes there has been a scarcity 
many others, there are no native to form nodules which fix N. Some of this basic and applied research,
rhizobia for a number of forage "promiscuous" rhizobia will form of training for technicians in inocu
legumes, he is seeking effective nodules on the roots of many host lation methods and the culture of 
strains for common host varieties. legumes. However, most rhizobia legumes, and of reliable inoculants 
These "best strains" vary accord
ing to the legume in question and 
the type of soil and environment. , • 
Methods applicable to minimum- -,- , 

tillage cropping systems, which can - - :..,, '
be used where the terrain is very
 
steep, are emphasized.
 

In another approach to problems 
encountered in legume cropping
 
systems, Chamblee is looking for
 
feasible techniques of reinocula
tion. These are particularly needed
 
,n light, sandy soils that are hot.
 
acid, and dry-as are many soils of
 
the tropics.Traditional problems in 4 
legume inoculation can be accen
tuated by the small size of most
 
forage legume seeds, afactor which
 
forage legume agronomists must
 
take into account.
 

U.S. BNF Consortium 	 "Good h/-n s come ,nsra/ pac.agts, says the /ld oove,) The Small 
Promotes 	Collaboration bag ot ,roctilaitat t top of tho pile wl inoc/aIte soy ans at cost ot4O

cenitsper acre,. whilo fitrogent ftetilhzef to poviJe the same ami,lt of N to 

0nd1,The U.S. Universities Consortium the crop. would cost hetwveen _"90 ice 115 acre 
on Biological Nitrogen Fixation in
 
the Tropics has been awarded an
 
AID/21 1-d grant entitled "Biological will form effective symbioses only The benefits to be gained from
 
Nitrogen Fixation for Food Pro- with specific legumes, often only increased knowledge and technol
duction in the Tropics." Four uni- specific varieties. Therefore, acciJ- ogy for the improved utilization of
 
versities: Cornell, Hawaii, North rate matching of host and rhizobia biological nitrogen fixation are so
 
Carolina State and Puerto Rico, all is essential. great that there is now a worldwide
 
past members of the Consortium Once an effective strain of Rhizo- research effort to learn more about
 
on Soils ofthe Tropics(CST) and bium has been determined for a the process and to train the neces
deeply involved with majorassis- particular legume crop and set o sary technicians and extension
 
tance programs in international environmental conditions. the bac- personnel to make use of BNF. In
 
agriculture, have accepted the enironmenal ihe more developed countries, wide
responsibility for strengthening the teriacanbesuppliedinappropriate spread research and use of com
the capacity for improved efficiency inoculants to be mixed with the mercial inocula of the Rhizobium
 
of nitrogen fixation in tropical crop- seed before planting. These can bacteria has influenced the pro
ping systems. Theiraim is to broaden be produced with relatively low duction of soybeans, an important

the BNF knowledge base through levels of capital investment but re- source of protein, to make con
research, to increase collaborative quire considerable technological siderable gains. In the U.S. soy
linkages between BNF researchers, expertise for they are living organ- beans now occupy a greater acre
to offer technical assistance in isms requiring trained handling to age than any other crop--solid evi
projects involving research or practi- produce and maintain. dence that biological N sources
 
calapplicationofBNFtechnology Each legume crop and environ- can be very effective in producing

and to utilize the training capacity ment presents an individual set of food for a hungry world.
 
of the Consortium universities to
 
meet the need for trained personnel.
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MIRCEN Broadens
 
IPAGRO/UFRGS 

Research Thrust 

Research activityon the legume/ 
Rhlzoblum symbiosis was initiated 
at IPAGRO (Inslituto de Pesquisas 
Agronomicas) in 1950 by IPAGRO's 
Soil Microbiology Team. Several 
years ago the Department of Soils 
Faculty of Agronomy at UFRGS 
SUniversidade Federal do Rio Grande 
do Sol) joined with the IPAGRO 
team to form an integrated program 
to promote biological nitrogen fix-
ation (BNF) by legumes. 

Then. in 1978 UNESCO/UNEP/ 
ICRO and the Brazilian govern
ment agreed to establish a Micro
bial Resources Center (MIRCEN) 
at UFRGS in cooperation with 
IPAGRO. The development of this 
MIRCEN was.accordingto Dr.J.R. 
Jardim Freire. Director of the Faculty 
of Agronomy and the MIRCEN. 
"the natural consequence of the 
integration that had existed for a 
long time in the research activity." 

Not only do staff members share 
research oblectives and cooperate 
in experimentation, but the director-
ship of the units overlaps and the 
institutional objectives are very 
similar 

Dr. JR. Jardim Freire heads the 
group. He is currently Director of 
the Faculty of Agronomy and of the 
MIRCEN. but despite a heavy ad-
mnistrative burden maintains a 
strong involvement in the soil micro-
biology groups of UFRGS and 
IPAGRO. Dr. Caio Vidor is Executive 
Director of UFRGS/IPAGRO and 
Assistant Director of the MIRCEN 
with responsibility for RhizobLum 
ecology, 

Dr. Joao Kolling is full time with 
IPAGRO and handles field selection 
of Rhizoblum strains, soil fertility, 
and limiting factors. Dercio Sholles 
of UFRGS has responsibility for 
field selection and tropical forages, 
Pedro Selbach of UFRGS works on 
soil limiting factors and soybeans. 

Maria Helena Pedroso of IPAGRO 
isin charge of inoculant production, 
control, and technology, and the 
supply of inoculant strains to com-
mercial proaucers. Jessie Soares 
Pereira of IPAGRO looks after 
serologyand the culture collection. 
lara G. Kolling of IPAGRO runs gas 
chromatography and is also in-

DISSEMINATION UPDATE
 
Ifyou or your associates wish to be 
added tolhe distribution list for the 
BNF BULLETIN, or ifyour address 
has changed. please fill out the 

Name/Title 

Address 

Please check the appropriate box: 

following and mail this form to: 
NifTAL Information Section. 3190 
Maile Way #300, Honolulu Hawaii 
96822. USA. 

E Add name E Change address El Delete 

volved in the technology of inocu-
lation. 

Edemar Brose of IPAGRO is in-
volved with the Culture Collection 
and the symbiotic capacity of soy-
beans and beans. Ney Mendes of 
IPAGRO works on the Culture Col
lection and strain selection. Two 
MIRCEN-funded positions include 
a microbiologist and an extension 
specialist, 

Main crops of interest are soy-
bean, common bean (Phaseolus 
vulgans) and alfalfa. Research has 
been fairly site specific in that it 
relates to the somewhat unique 
subtropical climate of Rio Grande 
do Sul. For example tropical forages 
such as green leaf desmodium 
perennial soybean and siratrn are 
being evaluated for use as summer 
legumes in pastures. Selection of 
strains of Rhizobium and plant lines 
for high temperature tolerance plays 
an important role. Although soils of 
the region are very acid, liming to 
pH 5.5 is economically feasible, 
and thus selection of acid tolerant 
rhizobia has not been pursued. 
However, the group recognizes the 
need to broaden their future re-
search interest as part of their inter-
national responsibilities in the role 
of MIRCEN. Because the MIRCEN 
is not commodity restricted, it can 
be considered the most important 
center for Rhizobum research in 
Latin America. 

The exchange of Rhizobium cul-
tures at the Brazil MIRCEN has 
markedly increased. Besides ex-
change for research, inoculant 
factories in Brazil receive the rec
ommended strains each year. 

Newman Reires;Newa nRetire.-
Miller Moves 
TO USDA 

Art Newman. of USDA/SEA/CR. 
retired on Dec. 31, 1979, after 22 
years with that agency. He will be 
succeeded by Robert Miller. former
ly of the Department of Agronomy 
at Ohio State University. 

Newman received his Ph.D. from 
Iowa State University. Retiring after 
38 years of federal service he will 
continue to work with the projects 
for which he has had responsibility 
as time and interest allow. 

Miller, a graduate of the University 
of Minnesota, has been at Ohio 
State approximately 15 years. He is 
especially interestbd in ecology of 
rhizobia in soils. His work at USDA 
will include administration of small 
grants underUSAID-USDA/SEA/ 
CR and other activities. 

Soybean Conference 
Draws Good Response 

A Conference on Irrigated Soy
beans was held September 1-6, 
1979 at the Conference Center in 
Cairo, Egypt. In attendance were 
Cairo u proin entanep re 
ives of tropical countries involved 
inresearch food and feed profor 
duction center d on irrigated soy
bean cropping systems. 

Continuedconpage6 
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African Symposium 
Highlights Problems 

An August, 1979, Symposium on
 
Grain Legume Improvement in
 
Eastern Africa held at the University
 
of Nairobi, in Kenya, brought agri
cultural scientists from many African
 
countries together with represen
tatives from other parts of the tropi
cal world. The progress in grain
 
legume research was notable, but
 
many opportunities for problem
solving are still in evidence.
 

The need for increase in pro
duction was underlined by dwin
dling exports of grain legumes in
 
several countries, including Kenya
 
and Malawi and others. Several
 
countries are even importing pulses
 
at present.
 

Insects, diseases, and fertility
 
problems are all major factors in
 
increasing production. Inoculants
 
of high quality must be made avail
able. And participants were inter
ested in whether beans(Phaseolus),
 
which respond well to fertilizer N,
 
can be made to function as nitrogen
fixing legumes High quality inoculants are one of the 

major needs facing Africans working on 

Future meetings will focus on grain legume improvement. Here a re
these and related research oppor- searcher from the Sudan receives training 
tunities. inthe production of inoculants. 

Herbicides/Insecticides Can Aid N Fixation 
Current research at Martin Alex-

ander's Cornell Unive, sity laboratory 
is concentrated on factors that limit 
nitrogen fixation by soil micro-
organisms. Special attention has 
been focussed on the negative 
effect of competition by poor- or 
non-nitrogen-fixing organisms with 
effective nitrogen fixers. 

Experimenting with Phaseolus 
vulgaris,the team has examined the 
possibility of increasing nitrogen 
fixation by inoculating the seeds 
with a fungicide-resistant mutant 
of an effective Rhizobium strain and 
using fungicide to kill the com-
petitive poor-nitrogen-fixing organ-
isms in the soil. Three treatments 
were ap.'! to the beans: inocula-
tionwithfugicide-resistantmutant 
plus fungicide treatment of soil; no 
inoculation plus fungicide treat-

ment of soil; no inoculation plus 
fungicide treatment of soil: and 
inoculation with Rhizobium and no 
fungicide applied, 

Plants receiving Treatment 1 had 
greater dry weights and higherseed 
pod yields, and fixed more nitrogen. 
Similar trials are scheduled using 
soybeans and cowpeas. 

Although data are preliminary, 
the results obtained to date suggest
that fungicides may be useful in 
increasing the quantity of N fixed 
by selected soil microorganisms 
by overcoming the competitive 
effect of other microorganisms. 

One factor that limits nitrogen 
fixation by effective blue-green 
algae in low-land rice production 
is ccmpetition from poor-nitrogen-
fixing algae. There is a possibility 

of decreasing this competition effect 
by treating the field with an insecti
cide and inoculating the paddy 
with an insecticide-resistant mutant 
of an effective nitrogen-fixing alga. 
Preliminarylaboratoryinvestigations 
have shown that nitrogen fixation 
is increased when the insecticide 
plus insecticide-resistant alga in
oculant are applied to a bio-system. 

Another factor that limits nitrogen
fixation in paddy rice is the preda
tion on the algae by invertebrates 
such as ostracods and daphniads. 
Laboratory work has shown that 
alga development can be enhanced 
by killing the predators with insecti
cides. Thus, both herbicides and 
insecticides may be useful in in
creasiig the quantity of nirogen 
fixed in low-land rice. 



Lumpkin in China to FurtherAzolla Research
 
Azolla is a genus of small ferns 

that grow on the surface of still, 
fresh water. While it is looked on as 
a weed in some areas, it can be 
used as food by chickens, ducks 
and pigs and to control mosquito 
breeding. Its major contribution to 
agriculture is that, in symbiosis with 
the blue-green algae that thrive in 
the cavities of the Azolla leaves, 
nitrogen istaken from the air, "fixed" 
by the algae. accumulated in the 
plant, and upon decay of theAzola, 
released into the paddy to benefit 
the rice crop. 

This nitrogen source is widely 
used in China and northern Vietnam, 
but has not been widely recognized
in other developing countries which 
could greatly profit from the in-
creased food potential. Tom Lumpkin. 
Junior Agronomist with the Uni
versity of Hawaii Agronomy and 
Soil Science Dept.. is involved in 
work which consists of taxonomic 
investigations, chromosome counts 
and chromatography. 

Azolla. shown here with the rice for 
which Itisan Nsource can fix 9-20 lbs. of 
Nperacreinassociatlon with Anabaena. 

International Network Tests 

v-i
Rsearch 

Incu in 
The University of Hawaii's NifTAL 

Prolect reports excellent progress
in the establishment of an Inter-
national Network of Legume Inocu-
lation Trials. The purpose of the 
USAID-funded project is to deter-
mine. under realistic field conditions. 
whether tropical legumes will re-
spond to inoculation withRhzobium 

The Network Coordinators: Dr. 
Jake Halliday in the Americas, Dr. 
Padmanabhan Somasegaran in 
Africa. and Dr. Robert Davis in Asia, 
have received favorable response 
to requests for rational and inter-
national cooperation in Network 
trials. Numerous positive replies
have been received from African. 
Middle East, South American, and 
South and Southeast Asian coun-
tries, 

Network trials initiated in 1980 
are being conducted in three stages 
I)a general trial of inoculation 

response with the best available 
Rhlzobium strains at two fertility levels, 
designated Experiment A: (2) a pot 
study of strains isolated locally, 

nse 

designated Experiment B: and (3) 
a further trial to field test superior
strains from Experiment B. desig-
nated Experiment C. 

NifTALwillassumeanactiverole 
in the experiments to ensure that 
each of the Cooperators in the 
Network has the necessary support 
services. Arrangements will be 
made for production and supply of 
inoculant and seed, if necessary.
When necessary, key personnel 
from tropical regions will receive 
training in legume/Rhizobium tech-
nology, through NifTAL's training 
programs. 

NifTAL is now able to provide the 
antisera developed for those strains 
that will be recommended in the 
Network trials, and for additional 
species as welt, when given ade-
quate lead time. These antisera are 
essential for monitoring infective-
ness by introduced strains and for 
determining the long-term persist-
ence of the strains at the experi-
mental site. 

In the Spring of 1979 Lumpkin 
made a world tour to collect Azolla 
species and consult with researchers 
in other countries. His stops in
cluded Kew Gardens, London, the 
Museum of Natural History, Paris, 
the Central Rice Research Institute 
in India, and collecting stops in 
Kenya and the Sudan. the Gala
pagos Islands, Thailand and Japan.

In the Summer, Lumpkin and 
Jm lker u m an-
Jame Walker UH Program Man
ager for BNF biological nitrogo 
fixation) Programs, ook a one
month trip, funded by the Inter
american Development Bank.which 
included stops at agricultural re
search institutions and investiga

tionsof rice cropping systems in 
Argentna. Uruguay. Brazil, and 

On the return trip, Lumpkin stopped 
inCentral America to collect samples 
of Azolla species in an attempt to 
verify the existence of A.microphylla, 
a species which he has not yet 
been ableto find. 

Then in the Fall, Tom and his 
family travelled to the People's 
Republic of China on an NAS re

fellowship. They will spend 
one year at the ZheJiang Universityin Hang Zhou. Zhe Jiang Province 

is the leading area of the world for 
Azola research. Lumpkin will be 
invoived in applied research with 
the Institute of Fertilizers and Soil 
Science for Zhe Jiang Province. 

Soybean Conference 

Continued from page 3 
Reports from many countries in

volved in growing soybeans under 
irrigated conditions indicated yield 
achievements of up to 4 tons/ 
hectare. Responses to nitrogen
tertilizer were frequently reported, 
in some cases even when inoculants 
were also used. Some participants 
reported that inoculation failed to 
produce nodules. However, excel
lent nodulation in the ISVEX and 
ISRIE trials at Menofeia University 
resulted with use of granular Nitragin 
inoculant. Seeding into dry soil with 
later irrigation resulted in the most 
severe inoculation problems. Pests 
and poor phosphorus fertility often 
limited growth (and nitrogen fixation.) 

L(1 



Busy Week
 
In Rome
 

Intensified field research into bio-
logical nitrogen fixation is confirming 
its potential tor improving agricultural 
production in the tropics. Awareness 
of this prompted FAO and UN EPto call 
together 30 of the world's most active 
researchers at FAO headquarters. Rome, 
in June. 

The researchers were encouraged 
by FAO interest, as expressed by Dr. 
D.F.R. Bommer (Asst. Director-General, 
Agriculture Department). in increasing 
the yields and incomes of small-scale 
farmers through soundly-applied BN F 
technology. UNEP's role in stimulating 
regionally-coordinated field research 
in Latin America and Africa. through 
the Microbiological Resources Centers 
(MIRCENs) implemented by UNESCO. 
was acknowledged by the group. 

Considering, also. UN DP funding for 
malor BNF programs in the Interna
tional Agricultural Research Centers. it 
is clear that the UN family of agencies 
fully recognizes the value of BNF for 
agricultural development and sound 
environmental management in devel
oping countries. 

The consensus of the group was that 
the time has come to put BNF tech
nology to work at the farm level. But it 
was emphasized that this is not a 
simple undertaking. Convincing de
monstration of the benefits from using 
effectively-nodulated legumes in the 
tropics will be needed. Industrial plants 
for large-scale production of legL "e 
inoculants are also necessary. Person 
nel have to be trained in production, 
testing, and field use of inoculants. 

Working groups. depicted at right, 
developed recommendations on the 
role that FAO could play in field experi-
ments and demonstrations (top), train-
ing programs (middle), and rhizobial
inoculant production (bottom). 
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Photos 1W i MoNe, 
Top (from left)* Krastanov (Bulgaria), Siegel (Germany), Ayanaba (Nigeria), Dart (India), Obaton 
(France), Flederick (USA), Hood (UK), ancf Drevon (France). Middle (from left): Halliday(USA) da
Silva (France), Verniau (Italy), and Patil (India). Bottom (from left): Skinner (UK), Freire (Brazil),Burton(USA), andMusa(Sudan) Notablyabsent is FernandoRiverosof FA 0who,at the time of themeeting, was making a courageous recovery from severe back inluries incurred in a fall. 
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North Carolina State University
Raleigh, North Carolina 27607 
Dr. Jake Halliday

NifTAL Project

P.0. Box 0 

Paia, Hawaii 96779 


Dr. Eduardo Schroder 
College of Agricultural Sciences 
Dept. of Agronomy & Soils 
Universidad de Puerto RicoMayaguez, PUERTO RICO 00708 

To submit items to theBNFBULLETIN,mail copy or informative materials
(photos are particularly welcome) to: 

Susan Harris 
NifTAL Information Section

Dept. of Agron. &Soils 

Univ. of Hawaii 

Honolulu, Hawaii 96822 
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Conference Features 
Many Topics 
The Sixth International Conference on

the Global Impact of Applied Micro-biology (GIAM Vt) isscheduled to t:ke 
place in Lagos, Nigeria, ,-.:qust 31September 6, 1980. 

to 

There are six malor areas listed in the 
program:

Food and Agriculture (includesthe role of Rhizobium/legume
terrelationships)' 

Bioluels and Biofertilizers 
from Organic Waste: 

Medical Microbiology;
Contributions of Microbiology 

to Sustainable Development
(including the role of the 
existing network of 
MVIRC E Ns), 

Training in Microbiology:Applied Microbiology (frontiers

ad Microbilog 
and opportunities. 

btraditional 
Soybean Seed Studied 

A Conference on Soybean SeedQuality and Stand Establishment has 
been scheduled for January 25-31,1981, at the Agrarian Research Training
Institute in Colombo, Sri Lanka. Spon-
sors include the Ministry of Agricultural
Development and Research, INTSOY,
and Mississippi State University. FAO
and USAID are collaborators. 

hIda Pgop

Indi(a Pigeonpea
Workshop Slated 

The International Crops Research
for the Semi-Arid Tropics (ICRISAT)
and the Indian Council of Agricultural
Research (ICAR) announce an Inter-
national Workshop on Pigeonpeas to
be held December 15-19, 1980.

The 1980 workshop, which will be 
sponsored jointly by ICRISATand ICAR, 

will bring together people with an interest in the research and development 
of the crop. Itis hoped that this inter
national meeting of breeders, patholo
gists, entomologists, microbiologists.
agronomists, utilizers, and agriculturaladministralors--and the consequent
published proceedings-will focus attention on new developments. Plans 
are to identify the problems which 
remain to be solved ifthe production ofthis crop isto be substantially increased,with subsequent benefit to the farmers
and to the diets of the rural and urban 

poor. 

X RELAR Planned 
ALAR (Asociacion Latino-Americana

de Rhizobiologos) announces that the 
next RELAR(X)will takeplacein Maracay,
Venezuela at the end of 1980. 

Three seminars are planned in order tointegrate and synthesize advances in 
basic and applied rhizobiology. The 
central program will consist of theexposition and discussion
of research. 

N-Fixation Symposium 

To Be Held 
The Fourth International Symposium 

on Nitrogen Fixation will be held atCanberra, Australia from NovemberCanber , 1 T h ymoe me 
will be sponsored by the Australian 
Academy of Science, the Charles F.
Kettering Foundation, ano the Tennessee
Valley Authority. The program will feature
synthesis papers (critical reviews of 
current developments), specialistpapers,plenary discussions, poster presenta
tions, and specialist discussion groups.
Topics to be covered include thechemistry, biochemistry, genetics, phy
siology, biology,and agronomy of nitro
gen fixation. A number of tours are also
available in connection with the Sym
posium. 

Boyce Thompson Program Works
 
With IITA, IRRI Researchers 

A number of pathways in BNF re-
search are being forged by BNF re-
search staff at Boyce Thompson Insti-lute at Cornell University inthe Nitrogen
and Crop Yields Program. Tom LaRue,
Ali Szalay, Allan Eaglesham, and AlApp are the senior members of this 
program, but there are approximately
thirty junior, post-doctoral, and senior 

staff members in theprogiam.AI App is
the current Director and Martin Alex
ander, of the Agronomy Department atCornell University isan adjunct Distin
guished Scientist with this program,

Tom LaRue is studying soybean nitrogen fixation in conlunction with EdPulver of the International Institute of 
Contlnued on page 5 
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ICRAF Challenges BNF Research Community
 
On every ccntinent of the developing 

world there are areas of ecological 
crisis. At a time when food demands 
are urgent, man is wasting his land 
resources either through mismanage- 
ment or because of sheer neglect. The 
rehabilitation of these wasted lands is 
the primary concern of the International 
Council for Research in Agroforestry 
(ICRAF). 

ICRAF is an autonomous. non-profit, 
international institute governed by a 
Board of Tustees with equal representa-
tion from the developed and the de-ing ro t oed e
veloping world. It is supported by volun-

tary financialcontributionsfromgovern-
ments and international private and
public oanizatonad paens
public organizations and agencies 

The oblective of ICRAF is the pro-
motion of agroforestry systems designed 
to result in better land-use without 
detriment to the environment. To achieve 
this end ICRAF encourages and sup-
ports research and training in agro-
forestry systems. facilitates the col-

Trainees Get Most 
From Cooperative Effort 

Nuno M. de Sousa Costa. a Portu-
guese agronomist with EPAMIG in 
Brazil, recentlyspent two months in the 
U.S. learning Rhizoblum technology in 
a cooperative training program. He 
was selected by NifTAL's Regional 
Coordinator as a "key person" to be-
come an intern trainee from within his 
institution and his region. 

At EPAMIG, Sousa Costa has been 
very active in the collection of seed 
from native legume species in the state 
of Minas Gerais. His training ensures 
that he can collect rhizobia as well as 
plants, and assure that. when the seeds 
are introduced to a new area. the N-
fixing symbiosis that contributed to 
their success in their original environ-
ment is reconstituted. 

Sousa Costa is a key participant in a 
collaborative research protect between 
EPAMIG and NifTAL in which native 
rhizobia from acid soils will be col-
lected, isolated, and tested. Rhlzobium 
strains fromStylosanthesguianensis and 
Leucaenaleucocephala will be cultivated 
in acid media and field tested as part of 
the International Network of Legume 
Inoculation Trials. 

Many institutions contributed to his 
training. He was at NifTAL headquarters 
for a two-month period He then travel-
led to Beltsville where he worked with 
Deane Weber and Harold Keyser of 
the USDA Rhizobium Collection. Next 
he consulted with Lloyd Frederick and 
Michael Benge of USAID in Washiig-

lection and (ldissemination of relevant 
information Ind assists in the inter-
national coordination of agroforestry 
development 

Agrotorestr,, .\,,-t!ems which fulfill the 
goals of IC RAF researcn programs will 
likely be hlose '1it .vi; include woody 
species .',rtc niological nitrogenje 
fixers Preiiar' V,' vork has shown that 
rnan',* ,ro-it to'es and shrubs have 

- .I * , w capabilities. 
One of nese 'enuminous trees is the 

black vale toacra mearnsn) which, 
bak vli ,(jarerin hc,
accordnq 1 0 Keya (Sois Research
acriot 
In Agroorestry. H 0 Mongi and P. A. 
Huxley. eis. is an excellent multi-
purpose tree The bark is a rich source
of vegelab!e tannin The wood can be 

used for lu! construction timber, hard-
board, parqUIet bl)cks charcoal, rayon. 
and paper 

Another mi purnose woody legume 
is Leucaer?a 'eucoceohala This under-
exploitedlegume has recentlyattracled 
attention in the U S.. Philippines, and 

Photo by P Nakao 

Nuno M. de Sousa Costa looks at roots of 
a legume/grass association growing at 
Hamakuapoko, Maui. 

Ion. Then he continued to the University 
of Florida where he was acquainted 
with the research of Gerry Mott, Ken 
Quesenberry. David Hubbell, and A 
Kretschmer 

Individual itineraries are made up for 
each intern 1rainee to enhance to the 
greatest extent possible the overall 
training experience. Normally this ex-
perience can be obtained at minimal 
cost ta NitTAL. However, it is con-
tingent on the generous support, in 
time. of other institutions working in 
BNF research. 

Thailand for its versatility and its ability 
to prosper under soil and climate con
ditions which would not be adequate 
for most other crops. The tree produces 
forage, timber, fuel, biomass for energy, 
paper products, and seed which can 
be used for decorative products. 

ICRAF has pointed out that, although 
legumes feature prominently among 
the list of trees to which they are giving 
priority, information is generally lack
ingontherhizobial reiations, extentof 
nodulation, and nitrogen fixation of 
nd ltoadntoe iaino 
these species. They have chall.-nged 

theBNFcommunitytoundertak studies 
with these admittedly diffcult, but 
potentially very important, woody
legumes. 

Leguminous trees in agroforestry 
systems will be expected to persist 
overmanyyearswithvirtuallynomnputs 
after initial transplanting. Under such 
conditions, ensuring effective rhizobia 
and mycorrhizal symbioses could be 
the key to sustained productivity. 

The U.S. Rhizobium 
Germplasm Collection 

The U.S. Department of Agriculture 
(USDA) at Beltsville, Maryland, has 
since 1912 maintained a large Rhizo
bium Collection under the auspices of 
the Cell Culture and Nitrogen Fixation 
Laboratory. Recently, realizing the need 
for a single, recognized source of rhi
zobia in the U.S. and for a compre
hensive collection of rhizobia used to 
inoculate tropical and temperate agri
cultural legumes, USDA and the Agency 
for International Development (AID) 
entered into a cooperative project: The 
World Rhizobium Study and Collection 
Center (WRSCC). 

The primary goal of this collaborative 
effort is to provide the assurance that 
the latest rhizobial strains will be avail
able to BNF researchers, world-wide. 
This is implemented through a steadily 
accelerating germplasm exchange 
program. The Project also provides for 
applied research on the legume-Rhizo
bium symbiosis and sponsors a training 
program in practical Rhizobium method
ology. 

A new strain catalog of holdings in 
the collection is now available to all 
interested parties. 

For more information contact the 
Project Leaders: 
Drs. Deane F.Weberand Harold H.Keyser 
U. S. Department of Agriculture, 

SEA, AR, CCNFL 
Room 309, Building 001, BARC-West 
Beltsville, Maryland, 20705, USA 

S_'ABE COPY 



Thai Project Seeks to 	 ,rsr,~nw eo~aa
forest for their new cycle. Such savan
nahs are taken over by Imperata cylin
drica, which exposes forest areas to fire 
hazards. The Mae Sa Integrated Water
shed and Forest Land Use Project has 
been established to deal with these 
problems, including an area of 42,000 

Training ha in a mountainous region of northernPromotes U.S. BNF Thailand. 

Jessada Kaewchote, a graduate of 
Kasetsart University and FAO Fellow, 
was ir, *'uUS in the Winter of 1979 to 
learn legume inoculation techniques 
as part of a program designed to teach 
range management techniques 1ht 
will promote ecologically sound forest 
and watershed management. 

Sixty percent of the land holdings in 
Northern Thailand average below one 
hectare. Population increase of about 
2.5% per annum is forcing Thais to 

Malaysia 	Course 
Coursce

Announced 

Applications are now being accepted 
for a six-week intensive course .n 
Rhizobium technology for tropical Asia. 
The course will be sponsored by MARDI 
(Malaysian Agricultural Research and 
Development Institute) and NifTAL. 

Dates for the course, to be held at 
Serdang,Selangor, West Malaysia, are 
November 3-December 13, 1980. 

Mexico Course Planned 

A non-degree training course in 
legume/Rhizobium technology for Mexico 
and Central America participants will 
be held at Chapingo, Mexico in May 
and June of 1981. Host institution for 
the course will bu the Colegio de Post-
graduados at Chapingo, Mexico. Spon-
sors are the Colegio de Postgraduados 
and NifTAL. 

The aim of this course is to augment 
the pool of individuals in tropical Latin 
American who have the technical skills 
for using rhizobia in research, devel-
opment, and production programs in-
volving legumes. 

Cairo Course Upcoming 

Rhizobium technologywill be covered 
in a microbiology course for African 
and Arab participants through coopera-
tion between NifTAL and the Cairo 
MIRCEN (Microbiological Resources
Center) at Ain-Shams University in Cairo. 
Dates for the course are Sept. 8-22,
1980. 

occupy land in forest areas and indulge 
in indiscriminate forest destruction, 
thus upsetting the hydrological regime. 
Besides the incoming Thais, a popula-
tion of about 300,000 tribespeople of 
various ethnic groupt occupy the forest 
area. Sixty percent of these practice 
bush fallow cultivation while the remain-
ing forty percent, being opium cultiva-
tors, indulge in "swidden cultivation" 
turning the valuable forest land to 
savannahs in about five years. They 
then shift to felling new areas of virgin 

Please consider the participation of 

your staff inthese two introductory courses 

Peru Training Offered 
North Carolina State University 

(NCSU) and the Instituto Nacional de 
investigacion Agraria(IN IA)will sponsor 
two short courses entitled "Symbiotic 
Nitrogen Fixation and Legume Inocu-
lation," in Lima during June and July, 
1981. 

These non-academic courses will 
be conducted in Spanish. In this pilot 
course, only applicants from Peru will 
be accepted. Each course can ac-
comoclate 15 participants. 

One(fromJunel-Junel9)willbefor 
field technicians who have had no 
formal training in legume or Rhizobium 
management. The second (June 22-
July 20) will be for professionals who 
have an interest in, or responsibility for, 
legume management protects, but who 
may notbe trained legumeagronomists. 

The courses will be practical in nature. 
They may be considered as preparatory 
to courses offered by MIRCEN or 
NifTAL. They assume no formal back-
ground in the discipline; they do 
assume active involvement in legume-
managementresearch/demonstration. 

Assistance in support of participation 
may be provided where need is demon-
strated. 

Interested parties may obtain more 
information by contacting: 

Dr. H. D.Grossthere 
Dep. of CropS
North Carolina Sta e University 
Raleigh, North Carolina 27607 
U.S.A. 

The fellowship program was designed 
to offer Jessada a chance to learn 
grazing and range management tech
niques for suppression of Imperata 
cylindrica and for forest watershed and 
agricultural development, techniques 
of introducing adaptable tropical 
legume/grasses as applicable to the 
climatic conditions in the highlands of 
Northern Thailand, techniques of multi
plying tropical legume/grass seeds, 
biological methods of conserving high
land soils, and techniques of intro
ducing legumes in agricultural crop 
rotation. 

SHORT 

COMMUNICATIONS 

The application of theAzolla-Anabaena 
symbiosis holds substantial promise 
to increase agricultural production in 
lowland tropics of Mexico. Dr. Ronald 
Ferrera-Cerrato, Chief of the Micro
biology Section, Edaphology Center 
of Postgraduate College at Chapingo. 
Mexico, carried out preliminary studies 
on nutritional requirements, aeration. 
and temperature on Azolla spp. isolated 
in the state of Tabasco. 

The Azolla grew larger in Jensen 
solution than in Harris medium. Under 
conditions of aeration with a common 
tank pump, no difference of growth 
was observed in plus- and minus-nitro
gen treatments in the Jensen solution. 
It was concluded that aeration was 
inhibitory on nitrogen fixation by the 
Anabaena. 

Two field trials comparing four dif
ferent strains of Rhizobium were also 
carried out by Ferrera-Cerrato with 
Glycine max cultiar Cajenne at acid 
soil sites nearTepeitic and Yohualichan, 
Puebla. Neither site had previously 
been sown to soybeans. The strain 
CP21 increased yields over the un
inoculated control and proved about 
equal to the uninoculated, plus-nitrogen 
control at Tepeitic. The strain CP8 
increased yield over the uninoculated 
control at Yohualichan. At both sites 

was a yield response to 60 kg/ha 
of P205. Such studies are important to 
Mexico, where soybean cultivation has 
increased from 300 ha in 1958 to 
300,000 ha in 1974. 

1D
 



R.S. Smith R Bradley J Walker 

AIiRIVALS AND DEPARUTURES 
Smith Joins Nitragin Co. 

R. Stev.art Smith has joined The 
Nitragin Company, Inc. as Director ofResearch and Development. He comesto the Milwaukee, Wisconsn firrr tter 
toptedilwaukeer Wscnsinh vhe U ery
spending 2 2 years with the University
of Illinois-INTSOYRico. Program in Puerto 

Smith's INTSOY research concerned 
proper inoculating rates and methods 
to achieve adequate nodulation with 
soybeans when introduced into tropical
soils. He also established two inter-
national inoculant trials with coopera-
tors around the world 

Smith will continue his research with 
a p p lied in o cu la n t p rod uctio n a nd u s ewith the Nitragin Company, Inc., a lead-
ing manufacturer of legume inoculants 
for domestic and international agri-
cultural markets. He will replace Joe C. 
Burton who has been with the company 
for over 40 years and is recognized as 
one of the leading authorities in the
world on legume inoculation and effec-
tive host-strain evaluations. 

Smith earned his B.S. and M.S. from
Michigan State Universityand his PhD 
in soil microbiology from Ohio State 
University in 1972. He was Research 
Director with Agricultural Laboratories, 
Inc. in Columbus, Ohio before joining
the University of Illinois international 

program. 


Biadley Moves to CIAT 
Rosemary Bradley, who has been at 

Brazil's Instituto Nacional de Pesquisas
da Amazonia (INPA), has b2en ap-
pointed as a new member of CIAT's 
team of tropical pastures specialists,
continuing ti-) work begun by Jake 
Halliday. Shewillbeinvolvedinselect-
ing and testing Rhizobium strains and 
evaluating their N-fixing efficiency with 
legumes shown to be promising for 
cattle grazing on the acid soils of 
lowland savannas. 

At INPA. Bradley created a soil 
microbiology laboratory and trained 
Brazilian scientists who will now con-

tinue to work on mycorrhizas, phos-
phate-solubi;izing bacteria. rhizobia, 
and other N-f xing bacteria associatedwith the roots of plants used in Amazon-
ian agriculture 

In a coilahorative prolect with 
EMBRAPA. the Brazilian national agri-Cultural researcn organization, Bradley
c lua ,, carried Out research on recuperation 

of degraded pastures in Amazonia. 
This led to her particular interest in 
Rhizobium for tropical pasture legumes.

Bradley received her PhD from the 
Edinburgh University School of Agri-
culture where she studied with A.J. 
Holding. She dlso spent a year at the
Max Planck Institute of Immunology atFreiburg-im-Breisgau. 

Walker With USAID 
James L.Walker has beeii appointed 

Agricultural Research Network Special
ist for the U S. Agency for International 
Development lAID). He wilt be theAssociate Director (Research) of the 
Office of Agriculture and the senior
agricultural research scientist for the 
Agency. 

Walker will be responsible for the 
evaluation and approval of all inter-
regional and centrally-funded agri-
cultural research projects: for the co-
ordination of the total office portfolio of
research activities: and for the manage-

ment of AI D's substantive and funding

contributions to the ConsultativeGroup

for International Agricultural Research 

(CGIAR). which includes all ofthe major

international agricultural research cen-

ters. He will also provide support and 

technical guidance to AID's regional

bureaus and field missions in all matters 

related to the direction, strengthening,

coordination, and utilization of agri-
cultural research in the less devel-
oped countries, 

Walkers most recent position was 
that of Program Manager of the Uni-
versity/ of Hawaii s Nitrogen Fixation 
Program. He has over sixteen years of 
international agricultural research and 
development experience in thirteen 
countries 
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Collaborative Ag
At Boyce Thompsor 
Continuedi from page 4 
o eeTropical IbadaAgriculture (IITA) at 

Nigeria. This research is aimed at d 
veloping techniques for selecting f, 
enhanced N-fixation in soybean arcowpea. 

Allan Eaglesham iworking with At 
Ayanaba of IIl-A is responsible f(
another component of the IITA projec
Rhizobia isolated from about 450 g(
netically diverse lines of cowpea plante
in several locations in West Africa ar 
being screened at BTI for diversity( 
type as well as effectiveness and corrpetitiveness Preliminarywork indicate 
a potential to improve nodulation at. 

fixation by field-grown cowpeas. a,
elite slrains identified at BTI will bused in inoculant trials in Africa. 

AIApp, inconlunctionwith 1.Watanab( 

Soil Microbiologist at the lnternationz 
Rice Research Institute (IRRI), Lo 
Baros, Philippines. and Martin Alex 
ander are studying nitrogen fixation ii 
flooded rice in the tropics. App ha: 
been conducting nitrogen balance 
studies in both the field and green
house at Los Banos

The interest of Ali Szalays ;aborator
i s f c e d on Ahe t opi s a b r t or a 

is focused on three topics: structura 
organization and evolution of the ni 
genome; expression of the nit genes, r 
procaryoic and eucaryoic cells: anc 
cloning of plant genes. 

McNeil Now at NifAL 
David L. McNeil, who was most re

cently at Boyce Thompson Institute, is 
the NiITAL Protect's newest legume

agronomist. His research at NifTALwill
 
stress selection of Rhlzobiumlaponlcum
 
with soybean for continued fixation in
 
the presence of NO 3 . Additionally he

will work with chickpea nodulation
 
under saline conditions.
 

A second aspect of McNeil's work

will involve training interns in basic
 
microbiological methods 
 and strain 
selection techniques. His third major
function will be to serve as Coordinator 
of West African trials in the Interna
tional Network of Legume Inoculation 
Trials. 

McNeil received his PhD in 1978 
from the University of West Australia,
where he worked with transport of 
nitrogen and minerals in Lupinus albus. 
At Boyce Thompson he continued to 
research N transport, working with 
glass-house and field-grown soybeans 
to determine how nodulation and ferti
lizers affect the transport processes 
and excretion of N to the environment. 



On his return to the Royal Forestry 
Department's Division on Watershed 
Management, Jessada will be evaluat
ing the potential use improvement of 
grazing areas and rangelands suitable 
for individual or small community de
velopment in watershed areas, provid
ing guidelines for a forest grazing and 
range improvement plan for livestock 

production compatible with forest and 
watershed development, and carrying 
out trials on introduction of legumes in 
the agricultural crop rotation and ex
periments on grazing management and 
range improvement for converting un
desirable grasses/weeds into palatable. 
nutritious, and adaptable legume/grass 
forage plants. 

Refugees in a Thai village fetch wood from 
the surrounding orest. Reforestation is one 
element of watershed management 

Photo by M.Sundhagul 

EDITORIAL isbaseo on the :wc elttiliity of algae to three management practices will be applied:
herbicices An iictive niinojn fixing alga is Azolla grown as basal manure before trans
first oblaned. and I1t%, i rnaie resistant to a planting seedlings; Azolla as intercrop top-

Two courses which offer a novel specific reriiici(ifehtvrnititnalltechntiques. dressing during the 25 days following trans
strategy for communicating the benefits This resislan al(i;i i,;,tnint r intoLoduced plating; and Azolla as both basal manure 
of BNF technology are being offered flooded soiis logether .,vith ihe herbicide. and topdressing. Rice yields will be com
by North Carolina State University The pesticide serv, to >irspiess the indi- pared with yields from N-fertilized, no-Azolla 

nc5l :hr. noculum alga, treatment, and an unfertilized, no-Azolla(NCSU) and the Instituto Nacional de genous DOcres. 

Investigacion Agiara (IN IA). the Peru- which is resistant to ne lo , chemical. ther control.
 

Fronipreliminary resultsAzolla treatments
vian agricultural research institute. flourishes Pre!im:nary ,tudcties under labora-

tory condtions inniic. hait appreciably are expected to supply 60-200 kg N/ha.
Prolect Managers and Mission Directors greater algal grovn.,Il ind nitrogen fixation Asecond experiment will repeatthe above 
will be interested in considering potential i.an often ne obtainer..th these tecnniques. design for the summer-fall crop while sub
participation by members of their staff- stituting tropical species of Azolla for the 
whether technical or professional-in temperate varieties. At present, no country 
these introductory courses. See page Tom Lumpkin. nnwat Zi.Zbetiang Academy has a suitable Azolla species for summer 
3, column 1, for more information. of Agricultural Sciences ci ?hrna (See BNF cultivation. I'mhopingthatoneofthevarieties 

BULLETIN 11 ) ( wit update on his will help fill this need.. t6)s 
Please refer your readers to this recentresearcn 

Letters to the Editor publication: Lumpkin. T.A.and D.L Plucknett, 
In a field exoeriment wihn ive temperate 1980.Azolla: botany, physiology,and useas 

I was recen'ly privileged to get a copy of and one sub-tropical variety of Azolla grown agreen manure. Economic Botany, 342f:111 
the BNF Bulletin Vol I, No. 1)An article as green manture for soring-summer rice. 153. 
entitled. "Herbicides, Insecticides Can Aid 
N Fixation" (p. I) attracted m y attention I .......................................................................................... 
noted that the two investigations reported 
were on fungicides and insecticides. yet 
the concluding sentence ran as follows. DISSEMINATION UPDATE 
"Thus. both herbicides and insecticides 
may be useful in increasing the quantity of 
nitrogen fixed in low-land rice." If you oryour associates wish to be following and mail this form to: 

Have herbicides played any role inthese added to the distribution list for the NIfTAL Information Section, 3190 
findings or is it a case of a wolf in sheep's BNF BULLETIN, or if your address Maile Way #300, Honolulu, Hawaii 
clotning? lt isnot unusual for herbicides to has changed, please fill out the 96822, USA. 
get the publicity meant for insecticides and 
other pesticides.

I. Okezie Akobundu Name/Title
 
Weed Scientist, IITA
 

Address 
The oiiginal copy provided by Dr. Alexander 

provides the following information. Dr. Alexander 
can be reached at the address on page 2. 

Nitrogen fixation by inoculated algae as 
well as by indigenous species is often low. Please check the appropriate box: 
One reason iscompetition by non-nitrogen
fixing algae, either greens or blue-greens. El Add name 0 Change address El Delete 
The approach used ;o overcome this problem ..........................................................................................
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BNFs "Black Box" 

Still A Mystery...
 
Researchers whose careers are dedicated to illuminat

ing the mysteries of biological nitrogen fixation (BNF) 
poked fun at each other in a recent cartoon in the 
Rhizobium Newsletter. The cartoon depicted the current 
knowledge of the metabolic steps occurring in legume 
root-nodules as a mysterious "black box." This is perhaps 
a case of over-modesty, as more pieces of the puzzling 
sequences of processes that occur in nodules come to 
light through intensified research into BNF. What is still 
lacking, though, is an understanding of the whole picture. 

Fortunately, not having the whole picture is not an 
impediment to deriving enormous benefits from the BNF 
processs in agriculture. A Brazilian researcher calculates 
that her country is saving US$1 billion per year through 
BNF. Biological nitrogen fixation technology is already a 
tried and proven formula for reducing the nitrogen fertilizer 
requirements of crops, even while our understanding of 
the entire process remains incomplete. 

The farming community was using BNF technology 
long before it became the object of scientific study. It was 
common piactice to transfer some soil from a field in 
which legumes had previously been grown to any new 
area to be planted-a process called "teaching the new 
soil to grow beans." BNF technology is realiy just a 
refinement of this simple approach. 

It was not the soil itself that improved the farmers' 
chances for a good crop of soybeans in a new area. Rather 
it was the bacteria (rhizobia) in that soil. Rhizobia are 
essential for soybeans to form nodules, special structures 
on their roots that enable them to be self-sufficient for the 
nitrogen required for their growth. Some strains of rhizobia 
are better at forming nitrogen than others. Some legumes 
require very specific strains Methods exist for selecting 
the correct strains, producing them on a large scale, 
incoi porating them in a carrier material for marketing and 
distribution, and for applying ,herhizobia to the soil, either 
directly or as a seed coating. 

As research uncovers more of the mysteries of the BNF 
process, improvement and refinement of BN F technology 
can be anticipated. The possibility that nitrogen-fixing 
capa,,iities typical of leguminous plants might be trans-
ferred to other species, even the cereals, is no longer 
as remote as at one time as it might have seemed. 

Continued on paqe 5 
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The processes that occur in the tiny root-nodules of legum
inous plants remain a mystery. The bacteria housed in these 
organs perform the conversion of gaseousnitrogen to a form in 
which the plant can use it for growth. Yet the equivalent 
process can only be achieved industrially with extremely high 
temperatures andpressures ata huge energy cost. Fortunately, 
it is not essential to understand these processes fully before 
benefitting from them in agriculture. Many countries which 
would otherwise have to import additio,-al nitrogen ferti/izerare 
saving millions of dollars through nitrogen fixed biologically in 
the rcot-nodules of legumes 

bELST VAHL,%.,, r ' 'i') J 
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Trinidad Workshop 

Coming Up 


Workshop on Biological Nitrogen 
in the Tropics is scheduled at 

the University of the West Indies, St. 
Augustine, Trinidad, from January 4-8,1 981. The purpose ofthis workshop isto 
bring together experienced researchers 
in all aspects of biological nitrogen
fixation in the tropics. Major emphasis
will be on grain and forage legume 
production. lopicswill includeinoculum 
production, and distriboticn, and com-
petitiveness. survival, and effectiveness 
of Rhizobiurn strains, 

It is anticipated that the proceedings
of the Workshop will be published in the 
journal Tropical Agriculture, probably as 
a special issue.For more information contact Dr. S. K. 
Mughogho. Univ. of the West Indies, 
Dept. of Soil Sc;ence, St. Augustine,
Trinidad. WEST IN DI ES. 

ofcontactCoo[3eration.Name andaddesseNames and addresses of contract Soya Processing Perused 
directors aredireclrsfollows:arasas folows:A 


Dr. Martin Alexander 

Dept. of Agronomy 

Cornell University 

Ithaca. New York 

Dr. B. Ben Bohlool 
Dept. of Microbiology

University of Hawaii 

2535 The Mall, Room 207 

Honolulu, Hawaii 96822 


Dr. H. D. Gross 
Dept. of Crop Science 
North Carolina State University
Raleigh, North Carolina 27607 
Dr. Jake Halliday 

NIfTAL Project 

P. 0. Box O 
Paia, Hawaii 96779
Paia Haaii 9677r 
Dr. EduardoSchroder 
College of Agricultural Sciences 
Dept. of Agronomy & SoilsUniversidad de Puerto Rico
Mayaduez, PUERTO RICO 078 

Tosubmitiemsto kheBN1'-BULLETIN, 
mail copy or inform, rve materials 
iohotos are particularlv welcome) to 

Susan Harris 

NifTAL Ifformation Se.t'ion 

Dept. of Agron. & Soils 

Univ. ol Hawaii 

Honolulu, Hawaii 96822 

UNITED STATES OF AMERICA 
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World Conterence onAFor Soya Proces-

sing and Utilization is slated for Nov-
ember 9-14,1980 at Acapulco, Mexico. 
This Conferencewill be bilingual(Spanish/ 
English), and is designed to transmit 
practical knowledge and technology re-
lated to processing and use of soybean
to improve nutritional value of foods. It is
sponsored by the American Oil Chemists 
Society (AOCS. 

No registration deadline is given for 
the Conference. Interested persons
should immediately contact AOCS,
508 South Sixth Street, Champaign, 
Illinois 61820. USA. TELEX 404472. 

5th GIAM in Print
inphysiology;

Copies of the Proceedings of the 5th 
International Conference on the Global 
Impacts of Applied Microbiology areavailable for purchase from the GIAM-V 
Secretariat in Thailand. The 1979 Pro-
ceedings contain 600 pages of papers
with over 1000 figures, photos and color 
plates. Six papers address the issue of 
microbes and nitrogen economy. 

Cost is USS30 or, paperhound, US$25
(discount to students). Postage is US$2.50 
for surface mail. Make remittance pay-
able to 'GIAM-V Secretarat only."

Mail orders to the qec;etariat at the 
Microbiology Dept. of Mahidol University, 
Rama 6 Rd.. Bangkok 4 THAILAND. 

Scholarships Offered 
Fixation Biologiquede I'Azote 

The Universite Claude Bernard Lyon 
at Villeurbanne and the Institut National 
de Agronomique (INRA) will offer a 
course on N. fixation from September 7to October 2, 1981. The course offers 
both theoretical and practical informa

tion for agronomists, agricultural en
gineers, technicians, and advanced 
students. 

Topics include the N cycle, N nu
trition, biochemistryof fixation, genetics,
ecology, physiology of legumes and
non-legumes, and agronomics. Practical 
experiences will involve mass spectro
metry; isolation, observation, culture, and 
techniques of studying microorganisms; 
and inoculant production.

The French government will offer 
sponsorship to foreign students wishing 
to attend the course. Scholarships will 
cover tuition, travel, and accomodations. 
Applications should be directed to the 
French Embassy in the student's home 
country or to the Mission Francaise de 
M btn edo
further informationeerhcontactNADr. 
M. Obaton, Head of Research, NRA, 
34060 Montpellier cedex, FRANCE. 

Sri Lanka Psophocarpus 
The Second International Winged Bean 

Conference has been scheduled for
January 19-23, 1981 at Colombo, Sri 
Lanka, the Sri Lanka Foundation Insti
tute. This Conference will be sponsored
by the Sri Lanka Ministry of Agricultura
Development and Research and the 
International Council for Development 
of Underutilized Plants. 

Six state-of-the-art papers, ten "country" 
papers and fifty research papers will bepresented. Technical sessions will feature 

germplasm, genetics and 
breeding; agronomy; entomology and 
pathology; nutrition, processing, and 

utilization; and economics and marketing.
Other highlights include meetings of 

the Winged Bean Steering Committee,
the Sri Lanka Winged Bean National 
Committee, a Public Forum, and tours. 

This Conference will preceed a Con
ference on soybean seed and establish
rnent. 

For further information, contact: Prof. 
Walter Herath, Faculty of Agriculture,
Univ. of Peradeniya, Peradeniya, SRI 
LANKA or Dr. Louis Lazaroff, ICDUP, 18 
Meadow Park Court, Orinda, CA 94563, 
USA. 



Rio Hosts 
BNF Trainees 
The Universidade Federal Rural do Rio 
de Janeiro (UFRRJ) was host to an 
Advanced Course on Biological Nitrogen
Fixation during July, 1980. This was the 
third time for the course, which is a 
regular biennial, post-graduate offering
of the University, produced in coopera

" Ition with the Programa Fixagao Biologica 
de Nitrogenio (EMBRAPA-CNPq). 

Rice-the cereal crop that ' ! -Local ' .,. !)f.. staff for the course is reinforcedfeeds half the worlds i E"v ' by two to three foreign lecturers. In 
population-mcanbenefit $t previous years Ben Bohlool (University
signficanr bnefi " ' '~ '~ .ofnitrogenfixation withproper Hawaii), Alan Gibson (CSIRO, Canbogc 
nagentiHowever, i r-

berra), Carlos Neyra (Rutgers University)
and Dietrich Werner (University of Marmanagementon rmn 7VV~1~ iburo) have been visiting lecturerF many questions remain -(AtA.1.1 

unsolved This year Geoffrey Yates (ARC Unit of 
i 'Nitrogen Fixation, Sussex), Frank Minchin 

(University of Reading) and Phillip Chalk 
/ (Universitv of Melbourne) were invited to

join the team of Brazilian lecturers which 
' '., included Manlio Fernandes, Luis Antonio 

Castro, Edna Rienke (all from UFRRJ),N2 Management and Johanna Dbbereiner, Maria Jose 
Amstalden M.Sampaio, Fernando Faria 
Duque, Robert M.Boddey and SebastiaoIRRI Publication Lists Priorities M.Souto (PFBN-EMBRAPA). While 
Avilio Franco has been in charge of theEightie organization of the past courses, MariaFor Rice Research inthe Ees 
 Cristina Prata Neves was responsible
this year.

As with most of the world's farmers, A summary of research needs for The courses have always been organthe small rice farmers of the tropics managing N., fixation (by Al App and I. ized within limited availability of funds
need low-cost nitrogen. Over 60% of the Watanabe) br'ngs out the need for defi- under bilateral convenia of CNPq, the
N used by the rice plant comes from the nition of the relative contribution of Royal Society, and *he NAS. Attempts to
soil, and soil N is especially important phototrophs and heterotrophs. Do N obtain supportfrom International Agencies
during late stages of growth. Even modest volatilization losses outdistance N-fixing (FAO, UNESCO, UNDP, OEA) have sograin yields require N fertilization. But potential of algae? If so, the accumula- far failed, and many foreign students
financial constrainls limit the quantity of tion of information on heterotrophic fix- come with their own funds. 
N the small farmer can purchase. Im- ation becomes even more important.
proved management of nitroge," re There is a need to know how much Lectures this yearcoveredawidefield 
sources in wetland rice cultuie could biologically-fixed N is lost, by what pro- ranging from bacteriology, physiology
greatly enhance food production for all cesses? The effect of N fertilization on and biochemistry to plant breeding,
of Asia. three separate fixation sites mustN2 and agronomy. Free-living systems and 

be considered. the rhizocoenoses with grasses were
While most BNF work has centered Analysis of the environmental con- discussed as well as the legume symon processes that take place in well- ditions and requirements for successful biosis.


aerated dryland soils, many scientists inoculation with algae must accompany Emphasis was on practical aspects of
aredoing productive research in nitrogen- response studies. Possibilities of crop- rearch, and the students developed

fixing relationships in submerged paddy ping arrangements which would allow umall but original research projects in

soils. IRRI, the International Rice Re- intercropping rice, azolla, and blue-green their areas of interest. Colleagues from

search Institute, has recently published 
 algae ai,7o require investigation,Nitrogen and Rice, a 500-page volume Green manuring with legumes can 

the research team of PFBN collaboratedin the experiments, transmitting their
devoted to the results of this group of return large amounts of N to the soil. experience in methodology.
researchers. The output of an IFAI- However, multiple cropping specialists
sponsored symposium in1979, the must determine the economic feasibil As usual, the course ended with a
 
documents represent a broad-based in- s there tcheeconc featesily Brazilian churrasco (barbecue). Thevesigaionofhe ostessntil ntrintof these schemes. Additionally, extensionvestigation of the most essential n trient Brazilians and their visitors can nowspecialists must be able to deliver a caunannerisan nowinthe farming system that feeds fiftypractical technology for nitrogen fixation count many new friends and afew more 
percent of the world's population. which fits in with existing rice farming convinced nitrogen fixation adepts. 

systems. The next course will be in July 1982.
One of the valuable contributions of Many factors pertinent to these and Interested parties should write to Dr.this symposium and its proceedings is other issues are discussed in Nitrogen Johnrna D6bereiner, PFBN-SNLCS

thedefinition of research priorities in the and Rice, edited by I. Watanabe and EMBRAPA, 23460, Seropedica, Rio de 
area of BNF for rice production. WalterRockwoodandpublishedbyIRRI. Janeiro, BRAZIL. 
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"With me, you'll never go short of ammonia, honey!" "And I'll feed you plenty of sugar!" 

Contributions Sought 
The Philippine Council for Agriculture

and Resources Research (PCARR) in 
collaboration with the International De-
velopment Research Center (IDRC) of 
Canada has a new publication called 
Leucaena Forum. International in scope, 
this newsletter aims to provide a forum 
through which researchers can channel 
results, opinions, policies and obser-
vations on various aspects of Leucaena 
research, production and use. 

The editors are askingLeucaenaexperts
worldwide to send articles and contri-
butions for publication in succeeding 
issues. Mail contributions to PetronilaEditor, LeucaenaForum, CARR,Payawano, LunaoHILIPPINESn 
Los Banos. Laguna. PHILIPPINES. 

Proceedings Reprinted
Procedings Repri tedintree 

Copies of the Sixth Australian Legume 
Nodulation Conference (Perth, August, 
1979) are available following a reprinting 
This publication contains 46 papers 
and a report from the Australian Inoculant 
Research and Control Service (Al RCS). 
Abstracts of the papers appeared in 
Rhizobiumr Newsletter, Vol. 25, No. 1. 

The cost of the volume is $Aust.4 plusotae. ostagthe ostsm e s u ls
postage. Postage costs are as follows 
(in $Aust.): Surface mail-1 .85; Airmail-
New Zealand, Papua New Guinea, $3.45; 
Indonesia, Malaysia, Thailand, Philip-
pines, $4.70; USA, Canada, Middle East, 
$7.00; Africa, South America, $7.95. 

Checks or bank drafts should be made 
out to: Sixth Australian Legume Nodula-
tion Conference. Send orders to Dr. D. L 
Chatel, Dept. of Agriculture, Jarrah Road, 
South Perth, W.A. 6151, AUSTRALIA. 

EDIDear 


Azolla Bibliography 
Available from IRRI 

A welcome addition to research re-
sources is the International Bibliography 
onAzolla, compiled by Dionisia T.Capaya 
of the Library ann Documentation center 
at the International Rice Research Insti-

tute. Philippines. 

entries, each with complete bibliographicSpanning 1783 to 1979 there are 671 

c ihc mlt ilo r p i 
information and arranged in broad sub-
ject categories-anatomy/morphology, 
physiology/biochemistry, taxonomy, eco-
logy, agronomy, plant protection, and 
non-agronomic uses. Author and key-
word indexes provide additional access. 

Non-English literature is included, with 

both original and translated titles if
known; translations held by the Docu-
mentation Center are also indicated. 
Much of the literature recorded in this 
publication isavailable directly from the
 
Center for a fee. 

Although lacking abstracts, this splen-
did listing of literature on a currently 
important topic is fully up to the standard 
of other bibliographic works produced 
by the Library and Documentation Center 
of IRRI. 

Letters to the Editor 

Editor, 
A legume is not so much a plant as a 

symbiotic association. For more than twenty 
years, an essential feature of the paraphenalia 
carried by Australian plant introductionists 
seeking the new (or old) and interesting 
legume, in both foreign and local climes, has 
been a box of small, tight-capped vials. These 
vials contain calcium chloride, or silica gel. 
and cotton wool. Whenever seeds are col
lected, nodules from the same plants are 
placed in these vials to desiccate, for sub
sequent transport to the "stuck-at-home" 
microbiologist colleague who then isolates 
the endophyte. Many of the common CB and
CC rhizobia were 'fathered'by a plant introduction officer and spent a gestation period 
"in vialo" before birth as strains in their own 

right on the ubiquitous, albeit multi-formed,the aneaYA..M.,anho venavell sdtory r.eionYMA. We can even tell the story of F.W. Hely. 
AO M., who travelled the Medierianean region 
collecting strains of rhizobia for Trifolium and 
Medicago species, but carefully remembering 
to collect seeds of the host plants where 
possible. 

Hence your claim for a first by Dr. Gregory, 
in collecting nodules for peanuts ("Stalking 
the Wild Rhizobium") may be a first for a US 
worker, and it may be a first for a collector of 
paanutgermplasm. but itis surely not the first 
time that a collector of legume germplasm
has considered the associated rhizobia as 
important as the host. 

May we all BeNiFix from our mistakes. 

Alan H.Gibson 

Itappearsl'vebeenoverenthusiastic.Apologies 
to the intrepid Australians, and to any other 
Rhizobium "stalkers" I overlooked. 

-Ed 



3ulse Breeders 
)n New Track 
The Pulse Improvement Program at 

lunjab Agricultural University s a co-
rdinated effort of 22 scientists includ 
ig plant breeders. agronomists, micro-
,iologists, plant pathologists, and ento-
iologists for the improvement of chick-
ea (Cicer arietinum), mungbean (Vigna 
idiata), urdbean (Vigna mungo), lentils 
.ens cuhnaris), and pigeon pea (Calanus
alan). The Program Leader is T.S. 
andhu, wro hopes to breed pulses 
,ith better N-fixing capacity by in-
oducing Rhzobum technology nto 

The efforts of the research 'e3m have 
ius far resulted in the development 
rld release of five cultivars of chickpea. 
.214, G1 30, G543. Hare Chhole No. I 
jreen shaded) and Kabuli type L550. 
he Kabuli type L550 has also been 
?leased for cultivation under irrigated 
onditions throughout India by the 
idian Ministry of Agriculture because 
f its consistent superior performance 
all-India coordinated chickpea vane-
t trials. This type has also given top 
erformance in international chickpea 
ia,s conducted by ICRISAT, Hyderabad. 
Twovarietiesofmungbean, ML and 

1Li 31, have been released for general 
ultivation in Punjab, and ML5 is in use 
iroughout India. Anew varietyof peas. 
G3. has also been released for general 
ultivation. 
According to Sandhu, specificitybe-

veen Rhizobium strains and genotype 
Ithe host plant needs to be considered 
ideveloping new high-yielding strains 
I the legumes responsive to inocula-
Dn with effective and efficient strains. 

*r 
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Phoo by Nakao 

TS. Sandhu is working with chickpea to 
develop genetic strains with improved 

potential for N2 fixation. He will a/so work 
with mungbean. 

Knowledge of Rhizobium technology 
will make itpossibletoexploitthevaria-
tion available in host plants for respon-
siveness to inoculation byeffective and 
efficient strains of rhizobia. In the long 
term, both the legumes and rhizobia 
may have to be worked with for improv-
ing th'rm by genetic engineering. A 
non-destructive, quick, efficient, and 
cheap method of identifying plants right 
in the field with effective and efficient 
nodulation of economic importance 
may have to be developed. Sandhu 
believes that systematic breeding pro-
grams designed in collaboration with 
the microbiologists can achieve these 
objectives, 

USDA Awards
 
BNF Grants
 

Eleven competitive grants totalling 
$925,000 were awarded in August to 
support basic research in biological 
nitrogen fixation, according to US Secre
tary of Agriculture Bob Bergland. Another 
six were awarded in September. 

he competitive grants recently 
awarded by the US Department of Agri
culture for research in plant biology,
twenty-five percent were for research in 

B NF."Researchaimedatunderstanding 
nitrogen fixing mechanisms in both sym
biotic and free-living organisms is of 

priority because nitrogen is the 
most common limiting nutrient for plant 
growth," said Anson R. Bertrand, Director 
of USDA's Science and Education Ad
ministration. SEA is responsible for ad
ministration of the grants. 

Institutions receiving grants were 
Indiana Univ. ($45,000), Johns Hopkins 
Univ. ($120,000),Purdue Univ. ($150,000), 
Michigan State Univ. ($110,000), Middl
bury College ($65,000), North Carolina 
State Univ. ($75,000), Rockefeller Univ. 
($35,000), Rutgers Univ. ($35,000), Univ. 
of California, Davis ($1 00,000), Univ. of 
Chicago ($135,000), Univ. of Texas 
($75,000), Univ. of North Dakota ($160,000), 
Univ. of Wisconsin ($70,000), USDA/ 
SEA, Oakland, Calif.($94,000), and USDA/ 
SEA Peoria, I11.($95,000). 

Funding levels for BN F research were 
generally higher than those for other 
types of research, reflecting the high 
level of importance USDA attributes to 
the potential for increased agricultural 
production through biologically fixed 
nitrogen. 

SHORT COMMUNICATIONS
 

3NAM V1 

A strong contingent of African and 
[her rhizobiologists presented their 
ork and exchanged ideas during the 
ixth International Congress on the 
lobal Impacts of Applied Microbiology 

F=ld at the University of Lagos, Nigeria, 
uring August 30-September 4, 1980. 
significant proportion of papers in the 
Dod and Agriculture Sessions were on 
NF. In a plenary session dedicated to 
hizosphere Biology, Jake Halliday 
Iniversity of Hawaii NifTAL Project) 
id Aba Ayanaba (IITA) presented 
apers highlighting that specificity in 

rhizobial requirements by species and 
individual cultivars of tropical legumes 
is greater than generally acknowledged; 
that responses by tropical legumes to 
inoculation wi!h Rhizobium are common 
when inoculants of assured quality are 
used; that it is difficult to predict cor-
rectly the response to inoculation at 
different sites; and that commonly the 
application of nitrogenous fertilizers to 
tropical legumes depresses their yield. 

X RELAR 

Maracay, Venezuela, was the venue 
for the tenth Latin American Rhizobium 
Meeting (X RELAR). There were forty 

participants representing eleven coun
tries. Some thirty-five papers were pre
sented including invited seminars by 
MariaCristinaPrataNeves(Brazil),Jake 
Halliday (USA), and Carlos Labandera 
(Uruguay). Dr. Luis B. Ayala of CENIAP 
was coordinator of the meeting held 
during 15-19 September 1980. 

The rhizobiologists convened in a 
business session and moved another 
step closer to formalization of the ALAR 
(Associacion Latinoamericana de Rizo
bi6logos) by naming an executive com
mittee to draw up an appropriate con
stitution and receive nominations for 
office bearrs. 

P - : "..,/1LLW4 : I 



Still a Mystery 
Continued from page 1 
An even greater mystery than the in

.	 tricacies of the BNF process is why 
more countries in the tropics, having so 
much to gain from BNF technology, 
have so far notfullytapped this important 
source of nitrogen. With this mystery in 

,I 	 mind, the scientific community is balanc
ing investigations on the process of 
biological nitrogen fixation with research 
on the constraints to widespread ac
ceptability and implementation of BNF 
technology in the tropics at the farm 
level. 

Trinidad Teacher Pushes 
Pigeonpea Production 

Pigeonpea (Ca/anus caan) is a very 
pGto ,ty H Hoe, popular vegetable in the West Indies. 

One of leucaena's most avid supporters, James Bre'wbaker show ' an experimental The dry peas are used to make dahl,a 

stand of the tree legume to EPAMIG researcher Nuno M. de Sousa Costa. Brewbaker's tasty soup-like curry of Indian origin. 

studies show that leucaena is one of the best sources of high-protein feed and fuel Most pigeonpeas are imported to the 

ir The tropics. West Indies at present. But the market 
potential for local use and regional con
sumption makes commercial production

Leucaena Enthusiasts 	Get New Outlet of pigeonpea attractive.
Alfred Donawa, who teaches micro

biology at the University of the West 
Volume i of a new information organ, "'Hawaiian Giant' is a huge koa," Indies in the Soil Science Department, 

the Leucaena Newsletter, is in distribution. Brewbaker said. 'Its high protein leaf- is also researching the response of 
This is the first oi a series of annual meal is marketed for feed and averages Ca/anus to inoculation. Historically, 
collections of research notes and tech- 28 percent protein content." Brewbaker pigeonpea has not responded to fertili
nical reports. estimates an annual yield of 2.1 tons of zer N, according to Donawa. If good 

The current volume contains reports crude protein per acre per year.The tree nodulation could be achieved pro
from Australia, South America, Central grows to a height of 131/2 feet in six ductior' potential would be much im-
America, India, Indonesia, Africa, Philip- months and 30 feet in two years. Trunk proved. Donawa is testing a number of 
pines, U.S., U.K., and Taiwan. It also diametersaverage8'i,nchesin6years. Rhizobium strains isolated from West 
contains a six-page bibliography. "The young seeds and leaflets of Indies soils in an attempt to identify 

The newsletter is edited by James L. leucaena make a good addition to soups those that are most effective in producing 
Brewbaker, Hawaii horticulturist, who is and stews." he explains. "InMexico, for nodules. Imported strains are also being 
active in research with the tree legume example. the pods are folded into tortillas evaluated and field tested. 
and itsgenetic improvement and general with chili for a nutritious snack." The commercial potential of intercrop
agronomy. L.eucaena has few natural enemies. Its ping pigeonpeas with corn is another 

More than 50 countries throughout wide adaptibility and ease of growth are interesting possibility, and experiments 

the world share Brewbakers interest in legendary. It'sone of the most versatile with sequential and mixed cropping 

letcaena, including the government of and fastest-growing trees in the tropics. systems are planned for this year. 

Taiwan, which produced volume one of 
the Newsletter, a collection of research 
notes ard hrief technical reports on 
leucaena and other tropical leguminous 
trees:. K. Y. Tai, the newsletter's managing a 
ecitor, is director of the Department of 
Agricultural Resources in Taipei. 

"Taiwan's interest in leucaena is for SoyWorld, a publication of the American infrastructure to facilitate utilization of 
use in their pulp and paper industry," Soybean Association, offers the follow- soybean products... Thailand, Indo-
Brewbaker explains. Taiwan has already ing information about worldwide use of nesia, and the Philippines have infant 
planted 2,000 acres of the tree legume that versatile legume. soybean industries with great potential 
and is readying 2-million seedlings for In the US. !here are over 200 products for expansion. At Bogor Agricultural Uni
plantings. on the supermarket shelf made from versity the Food Technology Develop

"The degree of interest in leucaena soybeans... US soybean producers ment Center is developing equipment 
increases as new uses are discovered planted 71.3 million acres this summer... for small village soybean processing 
for this versatile tree legume," Brew- India imports 197.000 metric tons of soy industry. A new soybean crushing plant 
baker said. Manoa researchers are cur- oil. Officials in government and industry capable of producing 1000 metric tons 
rently identifying varieties of leucaena are working with ASA representatives in per day is being built in Manila... 
for felwood and forage crops, wind- promoting a soybean crushing industry Feeding trials are convincing Egyptian 
breaks, as a source of charcoal and or- based in India... Mexico is working on farmers that soy meal is an economical 
ganic fertilizer, improved transport and grain handling and efficient feed ingredient. 

(6 
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Australia Is Host To World's N-Fixers
 
IV International ... 

Symposium On 
Nitrogen Fixation - .', 

Four hundred of the world's foremost 
experts on nitrogen fixation gathered 
during the first week of December on 
the campus of the Australian National 
University to divest, systemize, and 
increase their state-of-the-art knowl
edge on the process of nitrogen fixa
tion. The symposium displayed the 
worldwide interest in and commitment 
to BNF. Over seventy percent of the 
attendees were international visitors 
who represented 47 nations around 
the globe. The number c participants 

from tropical nations which have rec
ognized the possible benefits of this .. 

type of research was impressive. A 
diversity of interest in nitrogen fixation 
was also demonstrated by the spon- Participantsat the ADAB/ Univ. of Sydney Seminar on Nitrogen Fixation: 

sorship list, which included scientific Kneeling: Khan, Bhuiya, Homchan, Saono, Li, Zou. Front standing: Vincent, Chee, Htwe, 
Maskey, Jose, Dadarwal, Chaudhary, Patemo, Athar, Shamsuddin. Back standing. Min, Kim,

foundations, Australian wool, wheat, Vangnai, Chandra, Fan, Strickland, Lim, Davis, Ge. 
rice, and meat boards and other mar
keting organizations as well as several 
commercial, industrial and agricul- ADAB Seminar For Asian Researchers 
tural organizations. 

The program stressed the theoreti
cal and long term 'state-of-the-art' A seminar on Nitrogen Fixation for doing work on Rhizobium, with demon
aspects of nitrogen fixation. Major ses- Tropical Agriculture, sponsored jointly strations and lectures by the Austra
sions were devoted to nitrogenase ac- by the Australian Development Assis- lian Rhizobium workers. 
tion, energetics of the symbioses and tance Bureau (ADAB) and the Univer- Seventeen research workers from 

components, genetics and molecular sity of Sydney, was held 18 Novembor abroad and fourwho are now graduate 
students at Australia universities weregenetics of both partners, chemical to 12 December, 1980. This seminar, 


aspects of nitrogen fixation, and reg- one of ADAB's Research for Develop- with the seminar for the entire time.
 

ulation and recognition processes. ment series, was organized by Prof. Other Asian workers joined for select-

General diazotroph ecology and non- J. M. Vincent. Participants were Asian ed sessions. Bob Davis, Asian Re

fixation were also research workers, generally those with gional Coordinator, NifTAL, accomparhizobial nitrogen 
discussed. However there were also 	 5-10 years post-graduate experience nied the seminar as an observer. 

whose major interest is legume nod- Each participant presented a dissessions (e.g. on measurement of ni-
retrogen fixation),discussion groups,and 	 ulation.The program, scheduled around cussion on legume inoculation 

posters aimed at immediate practical 	 the Fourth International Symposium search in his or her o. - country. In 
on Nitrogen Fixation, included visits to Canberra the participants had several 

Continued on page 7 all the major laboratories in Australia sessions with ADAB officials. 
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directors are as follows: 


Dr. Martin Alexander 

Dept. of Agronomy 

Cornell University
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Dr. B. Ben Bohlool 

Dept. of Microbiology 

University of Hawaii 

2535 The Mall, Room 207 
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Dr. H. D. Gross 

Dept. of Crop Science 

North Carolina State University 

Raieigh, North Carolina 27607 

Dr. Jake Halliday
NifTAL Project 
P. 0. Box 0 

Paia, Hawaii 96779 

Dr. Eduardo Schroder 
College of Agricultural Sciences 
Dept. of Agronomy & Soils 
Universidad de Puerto Rico 
Mayaguez. PUERTO RICO 00708 

Tosuomit items totheBNFBULLETIN, 
mail copy or informative materials 
opholos are particularly welcorne to. 

NifTAL Information Section 
Dept. of Agion. &Soils
Univ. of Hawaii 


Honolulu, Hawaii 96822 
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Conference Announced 
The Eignin riorttt American Rhtzobl-

u 

University o a 

um Conference .,'0 )e neld at the 

hd-a.August 2-7. 
1981 Topics plnneo for presentation 

include. evluti,,n f Rhi-zooium cul-
tures, inoculant ev'aluaton, niochem-
istry and genetics r0 hizaoiun, host 
plantgeneticsancienhancementof N 
fixation: ecoiogy mit riio:nemistryyofoffia in ec lg r I iu te is 

symbiosis. fie,.j tuoies, natural 

legume associalion , inO vesicular
arbuscular in association 
with the legs Me [ oi.nfn symDIGSIS.

For more irntc'mlitorn cont-ct. Dr. K. 
Clark. Plant Sc,ence Dept.. Univ. of 
Manitoba. Winnineg. Manitoba. Can-
ada. R3T 2N2 

ALAR Formalized 
The organization of the Asociacion 

Latinoarnericana de Rhizobiologia 
(ALAR) was fotmaliz7ed at the Tenth 
Latin American Rnizoniiogy Reunion 

in Maracay Venezuela. in Seotember. 
1980. Parucipants at tre Reunion named 
Uruguay the seat ot the associalion for 
its first two-year :)eriot Carlos Bat-
thyany was eiCtei Posinent. 

The ExecUII 'e Committee also in-
cludes Carlos Lda)tndera, Vice-Presi
dent. Anibai 2lvare.' Secretary; and 
Gloria Marlinez de Drets. Treasurer. 
The Committees mailng address is: Bat Sheva Workshop

iologia de Sue
los y Control rle 1noculanles. Plan Ag-
Laboratorio de Mncr , 

ropecuario Bulevar ticas 3802. Mon-

tivideo. Uruguay 

Casuarina Workshop 

In t978, ICSU the International Coun-
cil of Scientific Unions) established an 
inter-union Cornmiscsin. CASAFA(Com-
mission for the Aoplication of Science 
to Agriculture. Forestry and Aquacul-
lure). CASAFA aimeI to involve scien-
fists in some scientific aspects of malor 
needs of the developing world. In July 

1980 CASAFA met n Paris and re-
solved to promote a rolect on the 
genus Casuarina as a contribution to 
the fuelwood needs of semi-arid trop-
ical regions,

To this end. the CSIRO Division ofForest Research is organizing a small 

conference to collate current knowl-
edge on the botalny. uses and silvi-
cultural requirements of Casuarinas. 
Support for the meeting has been prom-
ised by the US National Academy of 

Academy Science has 
agreed to sponsor the meeting. The 

Casuarina workshop is to be held in 
Canberra. Australia. 17-19 August. 1981 
immediately preceding the 13th Inter

nationa: Botanical Congress. 
Those interested should contact Dr. 

M F Day. CSIRO, Division of Forest 
Research, PO.Box 4008. Canberra. 
AC. 26000 

AustralianScience and the Canadianof IDRc. The 

A T 26 

INTSOY Short Course 
Dates for the two soybean training 

courses offered by INTSOY in 1981 
have been set. Technical and Eco
nomic Aspects of Soybean Production 
will be held May 18 to August 14. Soy
bean Processing for Food Uses will be 
held April 27 to June 12. 

The training cost per participantnot
including living expenses or interna
tional travel. is US$3.295 for the pro
duction course, and USS1.810 for the 
processing course. The suggested liv

ing allowance for the production course 
is US$3.000 and US$1.700 for the pro
cessing course Additional information 
is available from J. W. Sanlas. INTSOY. 
Univ. of Illinois, t 13 Mumford Hall, 
Urbana. 111.61801. USA 

Time to Enroll for 

The Bat Sheva Workshop in Bld
logical N2 Fixation is scheduled for 

September 1-10, 1981, at Rehovot, 
Israel. The event, which is to be orga
nized and hosted by the Faculty of 
Agriculture of the Hebrew University of 

Jerusalem, will be sponsorcJ by the 
Bat-Sheva de Rothschild Foundation 
of Advancement of Science in Israel. 

The workshop is intended for grad
uate students and scientists interest
ed in biological nitrogen fixation and 
will include introductory and review 
lectures in genetics and genetic en
gineering, symbiotic and associative 

systems, the biochemistry of nitro
genase, and the efficiency of the pro
cess. The second week of the work
shop will feature presentations of re
cent research results. 

Proceedings will be published bythe Israel Journal of Botany. 

Participation is limited, and applica
tions must be submitted to Dr. E. Tel-
Or, Dept. of Ag. Botany, The Hebrew 
Univ., P.O. Box 12, Rehovot 76-100. 
Israel, immediately. 
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MARDI/NifTAL 
Trainees Finish Course 

Fourteen trainees from eight Asian 
and Pacific countries attended the 
MARDI/NifTAL training course in leg

k- .,ume/Rhizobium technology at Serdang, 
Selangor n West Malaysia. The six
week session began the first week in 
November. 

Lectures and practical sessions cov
ered genera! Rhizoblum microbiology. 
recognition of strains of rhizobia.strain 
selection 	 methodology and inocula
tion technology, using the NifTALtrain
ing manual. On completion of the course, 
trainees are prepared to conduct appro
priate back up technology in their re

spective countries. 
Staff for the course were. Joy Sun

ciram IMARDI) Deane Weber (USDA), 
ann Joe Burton. Bob Dav's, Heinz Ho
ben. and Padma Somasegaran 
iN iTAL . 

MARDI went all-out to provide the 
trainees with an interesting social pro
gram in addition to their educational 
experience. A sumptious dinner at the 
home of 	 the Director General, Dato 
Md. Tamin Bin Yeop.was,", highlight ot 
the course. Each trainee was present
ed with an engraved pewter mug to 
commemorate the occasion. 

A trip to the Cameron Highlands was 
also organized by MARDI. Although 
this venture was primarily recreational, 
trainees got a first-hand view of agri
cultural practices in Malaysia: legume . . 

cropping systems. tea plantations, 
orange orchards and an attempt to 

6establish an apple orchard. 

Photo by H H-oh~n 

Dairy Farms Targeted by 
AIL Costa Rica Researcher 

* . ,t ,,.. Carlos Ramirez, having recently com- A team of soil scientists, agrono
•::'" . pleted his PhD program at Cornell mists, and soil chemists would be best 

, University, is back in his Costa Rica equipped to deliver package thata 
I i~ ,. home with some very practical re- might interest dairy farmers in estab

some hopes in the lished lines of legumes, according to* 	 search plans and 
area of basic research He wants to Ramirez. The limiting factors are in the 
work with legumes: primarily forages area of management practices: fertiliz
but also as food crops and tree crops. er use, grazing load, rotation period, 
And, if possible, he wants to continue etc. The Costa Rica dairy industry has 
his basic research in survival and ecol- the capital to fund research and change 
ogy of rhizobia and bacterial antag- management practices where neces
onists of 	soil borne plant pathogens. sary. 

Ramirez believes Desmodium intor- On the side, Ramirez hopes to fur
turn would offer upland dairy farmers in ther his research to improve coloniza-
Costa Rica an alternative to imported tion of rhizobia. The numbers of rhizo-

Photo by P high-cost cattle feed while reducing bia around the roots of legumes aret, 

Trainees at the M/,RDI!NifTAL course in the need for costly N fertilizers. No crucial at the initial stages of inocu-
Rhizobium technology participated in 	 legumes are common as forages, at lation. 'Any improvement in survival 
both field and lab work. They will offer 	 present. Fish and bone meal are im- rates will have a practical application. 

ported as protein sources. As a result, But more materials and trained techtechnical support to BNF programs in 

eight Asian and Pacific nations. milk is very expensive. nicians are needed for this work.
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Attention Focused 
On Caanus cajan 

Pigeonpea is common throughout 
the semi-arid tropics. About 90 per
cent of the world's recorded crop is 
grown in India where, as the second 
most important pulse, it is consumed 
in the form of dhal and provides an 
important source of protein for many 
millions of people. 

The legume is also important in the 
Caribbean, where it is eaten as a green 
vegetable and is exported both frozen 
and canned. Pigeonpea is a commer
cial crop in East Africa, bui in most 
tropical countries it is a minor crop, 
often grown as hedgerows or in small 
garden patches. 

Much of this crop is consumed by 
the producer, but it is also found in 
local markets in small quantities. The 
statistics of its production and impor-
tance appear to be grossly under-
estimated. 

Pigeonpea has many advantages 
for the small farmer in the semi-arid 
tropics. It requires few purchased in-
puts: it fixes its own nitrogen and will 
generally produce a worthwhile har-
vest without the use of pesticides. It is 
relatively drought tolerant, will grow 
well on relatively poor soils, and is a 
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The potential for pigeonpea as a major pulse crop both in India and internationally is graphicall 

very useful intercrop with the quicker 
growing cereals. 

Pigeonpea's relatively low ranking in 
international trade statistics and the 
fact that it is seldom grown as a sole 
crop in large areas has resulted in 
relatively low investment in research 
and development. ICRISAThasaman-
date to improve this crop, particularly 
at the small-farmer level in the semi-
arid tropics. 

Much of ICRISAT's work on this crop 
is carried out in cooperation with the 
national scientists in many countries, 

particularly with the pulse workers in 
the Indian Council of Agricultural Re
search. An International Workshop on 
Pigeonpeas was sponsored by the two 
institutions December 15-19, 1980. 

Approximately 150 research work
ers attended the five-day program. Both 
contributed and invited papers ex
plored, among other topics, measure
ment of nitrogen fixation by pigeon
pea, response to inoculation and mea
surement of the response, inoculant 
production, and evaluation of Rhizo
bium strains. 

Pigeonpea Production 
,-"Upin Punjab 

- A new cropping system is emerging 
in the Punjab and Haryana states in 
India,according toJ. S.Kanwar, Direc
tor of Research at ICRISAT. While rice 
is still the primary crop in this area, 

.__ .pigeonpea is being grown more and 
more frequently as a sole crop and in 
rotation with wheat. The demand for 
pigeonpea dahl by migratory laborers 
who work in the rice fields has been a 
stimulus for the development of in
creasing numbers of pigeonpea crops. 

Farmers are receptive to replacing 
crops that have been suffering from 
diseases: mosaic virus in the kharif 
pulses, downy mildew in pearl millet, 
and stump viral disease in groundnut. 

ICRISAT is responsive to the needs 
of the farmers in raising this new crop. 
Some good genetic material is already 
in the pipeline. Short duration pigeon
peas are being developed at Hissar. 
Other breeding goals include varieties 

-that are high yielding, photononsensi
- *.rive, and will grow with minimal irriga

tion and pesticide application. It is 
felt that a really efficient rhizobial 

strain could revolutionize productionof this crop. 

A".RLfE Copyv. c
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Ainquiry 

NSF Report Stresses 
Fixation 

In a recently published report, the 
U.S. National Science Foundation- assessed agricultural priorities for the 
immediate future. The Five-Year Out
look: Problems, Opportunities, and Con
straints in Science and Technology (Vol.1) 

written as an information source to 
facilitate decision making by Con
gress and the Executive Branch. Nitro
gen fixation is discussed as one of four 
highly promising fields of scientific 

that will be pursued during the 
next five years. The objective, accord
ing to the NSF report, is "breeding 
foodcrops that are more energy and 
fertilizer efficient," and reducing "agri-

Sis 


culture's heavy dependence on fossil 

trated by the number of researchers who attended the workshop at Patancheru. fuel." 

BNF Notes From All Over.0.
 
A small-scale inoculant production 

plant is on the verge of coming into 
production in Senegal. Soybean, cow-
pea, peanut and stylosanthes are the 
major legume crops ...At ORSTOM, in 
Senegal, research is underway on in-
teractions between mycorrhiza and nod-
ulation in soybeans and cowpeas. Other 
interests in the area of BNF include 
desiccated and polymer inoculants, 
promiscuity of soybeansand non-leg-
ume fixation ...At CNRA, also iii Sen-
egal, results to date suggest that pea-
nuts require inoculation for the first 
year on new land, but rhizobia build up 
in the soil after several years to the 
point where further inoculation does 
not give significant yield response... In 
India power breakdowns and fuel short-
ages led to a 600,000 MT drop in pro-
duction of nitrogenous fertilizers in the 
first half of 1980. Last year's gap be
tween indigenous consumption and 
production of N fertilizers was 1.27 
million MT. The gap has been widen
ing ...In Egypt,an INLIT(International 
Network of Legume Inoculation Trials)
experiment at Cairo University has
shown an impressive visual response 

to inoculation, particularly in view of 
the present recommendation in Egypt 
for a 160 kg/ha N application to soy
beans ...At IITA in Nigeria experi
ments with cowpea have not shown a 
response to inoculation. Some in
creases in nodule mass and early 
growth have resulted, but no yield re
sponses ... Soybeans have responded 
well to inoculation at most Nigeria 
locations with rhizobia surviving in the 
soil from one year to the next . . . At 
present all Rhizobium inoculants are 
imported to West Africa. Some persist 
in the soil and others fail. Abateni 
Ayanaba of IITA is visiting the Univer-

sity of California at Davis where he will 
work with indigenous African rhizobial 
strains in relationship to high alumi-
num/low phosphate soil conditions. 
He'll compare R. japonicum and cow-
pea rhizobia that nodulate soybeans 
to the indigenous African strains, se-
lecting the most effective for incorpo-
ration into inoculants that can be pro-
ducedinNigeria...JoeC. Burton, past 
Vice-President of Research for the Ni-
tragin Company, has retired from his 
position after 30 years. Burton has 
supplied Rhizobium cultures to manyof 
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the scientists and researchers work
ing in BNFand his expertise has been 
sought in both US and international 
arenas. Burton will work as a consul
tant in inoculant production and train
ing for the Univ. of Hawaii NifTAL Proj
ect ...Sonchai Patiyuth of the Depart
ment of Agriculture and cooperatives 
in Thailand has returned to her work 
after three months at Beltsville in the 
Rhizobium laboratory. She will be in 
charge of inoculant production and 
quality control of Rhizobium inoculants. 
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Nodutatedandnon-nodulatedsoybeans (backand front rows, respectively) show 
significant differences in growth response. This difference is eventually reflected in 
higher yields. 
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| AND


RIESO IURCES. 
RESOURCES_ _ 

Practical Publications 

We have had a number of requests for 

source materials for more information on 
for the non-biological nitrogen fixation 


specialist. Included here are citations to 


some publications aimed atproviding prac-

tical information to agricultural develop-


ment workers, scientists who are not 

specialists in this area of research, and 
administrators involved in agriculture or 
agricultural research. 

This is by no means a definitive list. 
Additional publications will be leatured 
here as they attract our attention-Ed.Produc 

Berkum. P. van an( B B. Bohlool. (19801 
Evaluation of nitrogen fixation by bacteria 
in association willi roots of tropical 
grasses. Micro Reviews 443 491-517 

Bouldin. D. R. S. Mughogho. D.J Lalhwell 
19791 Nitrogen fixation v 

legumesn a te tropics Cornell Uni It 

Ag. Mimeo 75 40 pp. 

Brill, W J.1 979) Nitrogen fixation basic to 
applied. Amer Sci. 67.158-466 

Green.J.T Jr.J P Muellerand D. S.Cham-
blee i0979) Inoculation of forage leg-
umes N Carolina Ag. Ext. Svc No AG 
226. 15 pp 

Meisner.C. A and H. D Gross. t 980) Some 
guidelines for the evaluation of the need 
for and response to inoculation of tropi
cal legumes. N Carolina Ag. Res. Svc 
Tech. Bull. No. 265. 59 pp. 

Posigate. J F1,1)80)Prospects for the ex-
ploilation ofi biological nrtroo n fixation. 
Phil. Trans. R Soc. Lond. B260:421-425. 

Speidel, K L tr)( ;7G Wollim 11. (1980)) 
Evaiuatiorrf Iteuminous inoculant qual-
itv. a mania: eurnolin Ag. Res. Svc.of 
teca rn nuaii 4 1,JCirohna Ag.Res. Svc.Tecni Bu,! !',J,2) 5 

SlowersMM m1) C'iH Elkan (1980) Cri-
,e,ia ,,,.ier and efficient' ,clIve 
ssa st Ot inPublicationsl..'o. use tropical 

Res. Svc Tech 
Bul tJ,Jr.: ::; 

Available it '1(nirge upon reques to 

local USAI[) ,iis or
 
Dr L. R Frider:k
 
Agenc\ torInlernationai Development 

0S,AGRrRNR--Roomn420. SA-18 

Wdbningtfn D(. 0523 

Tecnnica Sr -i leins 
12-The Ccrit (,iciitnleoumes to Contin-it 

UOuSI\ Prro() ti,, i ir-wrcuitural Systems 
for ih(.TPr);) - X1 I ri Sub-Tropics 42 p. 

13-Seeoeo F,rairs f,)Grazing and for 
Harvest(e F-iPes in tne Tropics and Sub-
Tropics 38 1)mirneo 

14-Characterist ,;sof Economically Impor-
tant Food and Fa aqt Legumes and For-
age Grasses forme Tropics and Sub-

Tropics 110b ;)mirneo 
19-Combined Cro; L,.estock Farming Sys

tems for Deveopirci Countries of the 
Tropics and Sub-T:opics. 30 p. mimeo 

20-Providing Foragtes for Ruminant Live

stock ,urino [ly Seasons in the Tropics 
and Sub-Tropic. 23 p.mimeo 

21 -Management )IRangelands and other 
Grazing Lans ot Ine Tropics and Sub-
Tropics for Suipl.ort of Livestock Produc
lion 84 p mirnme, 

Attention 

USAID

Missions 

The Consorttur for BiologicalNitro
gen Fixation in Tropical Agriculture 
and the NItTAL Project serve as a 
resource for AID programs dealing 
with utilization of biological nitrogen 
fixation in the tropics. This newsletter 
seeks to keep you informed of devel
opments relevant to problems that con
cern you. If you have specific prob
lems in maximizing the potential for uti
lizing BNF. contact one of the project 
leaders listed on page 2 or contact the 
DSB Washington. D.C. 

Available at no charge to public bodies in 
countries eligible for US Aid are the follow
ing upon request to: 

Commis,;ion on Int.Relations (JH215) 
National Academy of Sciences-NRC 
2101 Constitution Avenue 
Washington. D.C. 20418 USA 

Tropical Legumes. Resources for the Fu 
lure, 331 p. 

Underexploited Tropical Plants with Prom 
ising Economic Value. 188 p. 

Microbial Processes: Promising Technot 
ogies for Developing Countries. 198 p. 

Leucaena Promisng Forage and Tre Crot 

Available at no charge to public bodies it 
are thcountries eligible for British Aid 

following upon request to* 
The Scientific Secretariat (Publicationi 
Tropical Products Institute 
56/62 Gray's Inn Road 
London. WCI X8LU, England 

Digests:
 
No. 1Oils and Oilseeds (includes groun,: 

nut and soybean) 
No. 2 Root crops (includes African Yar 

bean, kudzu and yam bean) 
No. 3 Food legumes 

Dr iw ri nhs 

...._. '....:: :'..:.... , : . "....:...-.. :.... . ..
, ... • .. . . ... . .
.....7 
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SHORT COMMUNICATIONS
 

Pulse Planters Plan New Trials 

The All India Coordinated Project on 

Improvement of Pulses (AICPIP) held 
its rabi workshop from 16-18 Septem-
ber, 1980. at the Rajasthan College of 
Agriculture, University of Ralasthan, 
under the sponsorship of the Universi-
ty of Udaipur and the Indian Council of 
Agricultural Research (ICAR). Pulse 
workers frorn all Indian research insti-
tutions gathered to exchange informa-
tion and plan All India Coordinated 
trials for the coming season. 

Tne program consisted of general 
sessions for reporting data and gen- 
eral planning with individual group 
sessions for agronomy, genetics and 
plant breeding, plant pathology, en-
tomology, plant physiology and micro-
biology. The individual groups planned 
trials for the coming season after which 
each group chairman made a brief 

report to the general session so that 

any points in dispute could be settled. 
Congratulations for the smooth op-

eration of the workshop go to Sudhir 
Kumar, professor and head of the Dept. 
of Genetics and Plant Breeding, Uni-
versity of Rajasthan. Dr. Kumar was the 
one-man local arrangements commit
tee and was responsible for the prob-
lem-free week for all participants. H. S. 
Sahambi. Acting DirectoroftheAICPIP, 
was responsible for coordinating ac-
tivi ies necessary to get the program 
together and the delegates to Udaipur. 
L. M. Jeswani, Asst. Director General, 
ICAR, represented ICAR throughout 
the workshop. S.P. Ramanulum, for-
merly Pulse Coordinator and now head 
of the Division of Genetics at the In-
dian Agricultural Research Institute 
(IARI), also played an active part in the 
proceedings. 

West Indies Workshop Stresses Strategies 


The Regional Workshop on Biolog-
ical Nitrogen Fixation in the Caribbean 
was held January 4-8, 1981, at St. Au-
gustine, Trinidad, West Indies. The work-
shopwas co-sponsored bythe Depart-
ment of Soil Science of the University 
of the West Indies (IJWI) and the Cor-
nell University Department of Agron-
omy. Review papers and reports of re-
search were presented at sessions 
covering: Better Utilization of BNF in 
the Tropics. Manipulation of RhizobiunW, 
Inoculant Production in the Tropics, 
and BNF in Cropping Systems in the 
Caribbean. 

Forty-five delegates from institutes 
in the Caribbean and the United States 
participated in the workshop. Local 
organizers were A. L. Donawa and Spi-
der Mughogho. Other participants from 
the United States included Martin Al-
exander/Cornell, Allan Eaglesham/ 
Boyce Thompson Institute,Joe Burton 
and Bill Kerrey/NifTAL, Gerry Elkan/ 
North Carolina State University, Doug 
Gross/North Carolina State University, 
and D.J. Lathwell and Chris Steam/ 
INTSOY. 

The participants expressed strong 
support for a coordinated BNF pro-
gram for the Caribbean. A preliminary 
program of objectives and strategies 

is being dc'eloped by the UWI and 
CARDI (Caribbean Agricultural Re
search and Development Institute). 
Further discussion of the regional pro
gram will take place at the Interna-
tional Workshop on Biological Nitro-
gen Fixation for the Tropics sponsored 
by CIAT, NifTAL and ICRISAT, March 
9-13, 1981, at Cali, Colombia. 

Nitrogen Fixation 
Symposium 
Continued from page I 

problems involved in utilizing and in
pres involed inatilngnd in 
creasing nitrogen fixation. Interestfacetsboth the "basic' and "applied' in 
were apparent often by the same idi
viduals. 

The last three days of the symposi
um were devoted to a series of highly 
productive discussion groups. These 
groups created intense debate on the 
problems and bottlenecks of both 
practical and theoretical BNFresearch 
-surely the primary purpose of any 
suchgathering.Theopportunitytovisit 
Australian Rhizobium inoculant quality 
control laboratories was greatly ap
preciated by those who attended. 

This international symposium, espe
ciallyinconjunctionwiththeforthcom
ing complementary NifTAL/CIAT/ 
ICRISAT workshop on the applied 
aspects of nitrogen fixation, is a major 
link in the systemization and dissemi
nation of the entire spectrum of pres
ent knowledge on nitrogen fixation. 

What Do We Know? 
How much do we know about 
seed distribution by foraging 
animals? Can Rhizobium sur
vive this process? 

OECD Workshop on BNF Produces 

Thought- Provoking Discussion Groups 

The First OECDWorkshopon Nitro-
gen Fixation took place December 6-
8, 1980 following the Fourth Interna-
tional Symposium on Nitrogen Fixa-
tion at Canberra, Australia. Richard 
T.J.ClarkeisCoordinatorfortheNitro-
gen Fixation Project of the Organiza-
lion for Economic Cooperation and 
Development, which sponsored the 
workshop. 

Open group discussions proved par-
ticularly valuable in the small group 
atmosphere of the workshop. Some of 
the best centered around John Brock-
well, who led the discussion relating to 
documenting methods, media and in-
trastrain variation in Rhizobium. 

T.A. Lie spoke of the agionomic 
value of germplasm collected at the 
center of origin for both native leg
umes and rhizobia when looking at 
characteristics useful in breeding re
sistance to disease. John Beringer 
repor!ed that after plasmid transfer, 
fast-growing rnizobia produced nod
ulation where they had previously been 
ineffective. Strains from the center of 
origin were also useful in this respect. 

JoeC. Burton's results with selection 
of competitive, efficient strains from 
native strains were exciting as well as 
unique, since problems with indig
enous rhizobia have resisted success 
in the past. 
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French Connection 

Tropical Application of 
Nitrogen Fixation by Legumes 

[),awmm o)vJd ,lf atC
 

Four French institutes cooperating 
with various tropical countries are at-
tacking problem areas in BNF re-
search from four directions. IN RA (In-
stitut National de la Recherche Agro-
nomique) and IRAT (Institut de Re-
cherches Agronomiques Tropicales)
have been collaborators for ten years, 
with IN RA concentrating on temperate 
and IRAT on tropical crops. More re-
cently their quest has been joined by 
ORSTOM (Officede la Recherche Sci-
entifique et Technique Outre-Mer) and 
IRHO (Institut de Recherches sur les 
Huiles et Oleagineux). 

Once the importance of inoculation 
became established for soybean and 
alfalfa, IN RA proposed similar work for 
the tropics. Inoculation is stressed par-
beneficial and visible to the farmer 

without weighing. 

In Senegal INRA has cooperated 
in soybean inoculation. In UpperVolta 

Winged Beans for 
1979 was the third year inwhich the 

Nestle Foundation for the Study of the 
Problems of Nutrition inthe World pro-
moted the winged bean as a protein 
source foi the Ivory Coast. The team 
from the" Psophocarpus Project" reports 
some successes, but they have had 
some problems too. 

In the village of Didakouadiokro, where 
trials are being conducted in family 
gardens, the villagewomen are in charge 
of the plots. About one-quarter of the 
women do not participate, largely be
cause the cutting and planting of the 
stakes to hold the plants erect is too 
much extra work. Still, seventy to eighty 
percent of the women do participate, 
and the results of the trials have been 
sa,, iactory. 

Two team members have taught the 
village women how to use grains and 
pods in traditional recipes. This raises 
the nutritional level of the traditiona l 
foods. Acceptance of winged beans is 
particularly good during the dry season 
when even tiny quantities of smoked 

similar work has been done in connec-
tion with IRHO and in Rwanda with the 
Faculty of Agronomic Sciences, Gem-
bloux-Belgique. 

Limiting factors i tropiai applica-
tionofnit, ogen fixation by,,gumes are 
studied where inoculation does not 
increase yield in poor-growing plants. 
This work has been carried out in 
Senegaland Upper Volta,where ground-
nut and cowpea are targets, and in 
Haiti, where the common bean is tar-
geted. In Mediterranean climates, ron-
straints to nitrogen fixation are being 
sought out with the aim of finding effi-
cient N-fixing species that are tolerant 
to high temperature soils, salinityand 
drought. 

As a first step in the establishment of 
an inoculani/culture base. IRAT and 
INRAmaintaina RhIzonlurn culture col-
lection. Inocula are supplied to several 
countries. 

In support of this work. two kinds of 
trainingcoursesareorganizedbylNRA 
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A biennial course for advanced stu
dents is held in collaboration with Ly
ons University. A new course, sched
uled for 1982 will consist of one month 
of work for agronomists and extension 
workers. Co-sponsor of that course will 
bethe°Groupede Recherchessurles 
Techniques Rurales (GRET) in Paris. 

At INRA, Michele Obaton is in charge 
of: collection of Rhizobium; inoculum 
production; influence of environment 
on nitrogenase and nitrate reductase 
activities. Jean-Jacques Drevon han
dies: physiology of nitrogen fixation 
(hydrogen evolution) and global anal

ysis of limiting factors of fixation in 
tropical countries. Jean-Claude Cleyet-
Marel works with the ecologyol Rhizo
bium in soils and rhizosphere (immu
nofluorescence, antibiotic resistant 
mutants, etc.). At IRAT, Herve Saint-
Macary is responsible for collection of 
Rhizobium; inoculum production; and 

physiology of nodulation (mist culture 
of plants). 

the Ivory Coast 
fish or meat nre economically out of 
reach.
 

In plantation-based variety trials a dif
ferent set of problems arose. About half 
the plants succumbed to fungal and 
viral diseases. Then stakes and trellises 
were attacked by termites, and their 
average life-span was reduced to one 

-year or less. But with fertilization, grain 

yield improved by twelve percent,giving
 
Project members seed for next season's 
trials and hope for the future of winged 
beans. 

The
 

UniqueUnique 
Psophocarpus
 

The winged bean is both a good nitrogen 
fixer anda good source of protein. Experts 
believe it is the most promising of the 
underexploited legumes. The tuberous 
roots are also edible. 

Pholo by P Woomer 
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Tropical Institutions Combine Resources 
BNF Researchers Join Forces 

Almost 200 research scientists from 39 countries, most 
)f tPe agricultural research institutions of the world, met in 
,larch at the "International Workshop on Biological Nitro
jen Fixation Technology for Tropical Agriculture" at Cali, 
.olornbia. During the five days of the wort-hop, issues 
vere delineateo, the latest research results-especially 
or field-oriented research-were exchanged, and devel- " 
)pment strategies were put forward, argued, and reformu- , 
ated. 

The participants focussed on those factors that have 
imited the translation of improved understanding of BNF 
)rocesses into viable agrotechnologies that will work in 
armers' fields. Since these constraints are not all scien
ific, but include socio-economic, cultural, and political 
actors, the program managers, agricultural economists, "WNW 
ind representatives of development agencies joined with 
esearch scientists in the search for integrated and com
)rehensive stategies for development and delivery of 
)etter BNF technologies. 

The sponsorship of the workshop by most of the major 
ievelopment institutions that support tropical agricul
ural research demonstrated their recognition that gains in 
igricultural production through implementation of BNF 
echnology must keep pace with our increasing under
;tanding of the biochemical, genetic, and microbiological 
)rocesses of biological nitrogen fixation. 

While major financial and organizational responsibility 
ellon ClAT,NifTAL, and ICRISAT and on International 
)rganizing Committee members, Peter Graham, Jake 

PHOTOS BY D.MCNEILalliday, and Peter Dart, other collaborators that provided 
;ubstantial sponsoiship included ADAB, Unesco, USDA, Top: ICRISAT's John Thompson argues a point regarding 
ind USAID. Also cooperating were Boyce Thompson methodology on the third day of the BNF Workshop. 
nstitute, Cornell, East-West Center, ICARDA, IITA, Bottom: Don Plucknett of World Bank reminds participants that 
NTSOY, IRRI, North Carolina State Univ., Overseas national and international programs need coordinated strat
)evelopment Agency (UK), and the Universities of Hawaii egies if BNF technologies are to make an impact on food 
ind Puerto Rico. production problems in the developiing world. 
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IITA/UNDP Course Set
for Spring 

The International Institute for Trop-
ical Agriculture IIITA), with financial 
assistance from the United Nations 
Development Piolect (UNDP), has an-

nounced a six-week training course in 
Nitroge'i Fixation Technology for Re-
search Workers assigned to the im-
provenient of soybean and cowpea in 
tropical countries. The course will be 
conducted at IITA in Ibadan, Nigeria 
from 25 May to 3 July 1981. 

The curse is practical in orienta
tion andSvill emphasize both lao story' 
and field work. Laboratory work will 
include: isolation, characterization and 
preservation of rhizobia; enumeration 
of rh;zobia in soils inoculant produc
tion and methods of inoculation: and 
ecological techniques (antibiotic re
sistance, serology). Field exercises 
cover: soil sampling and analysis; land 
preparation and cultivation; layout and 
planting of field trials' weed and pest 
control: measurement of N, fixation; 
and collection, recording and interpre
ation of field data.
 

Microbial at 
Michigan State 

The Third International Symposium 
on Microbial Ecology will be held Au
gust 7-12, 1983, at Michigan State 
University. This symposium is an offi-

cial meeting of ICOME, the Interna 
tional Committee on Mict,,bial Ecol
ogy. The aim of the symposium is to 
assemble microbial ecologists with in-
terests in a wide range of habitats so
they can discuss the interactions of 
microorganisms and the underlying 
processes that regulate these interac-tions. The symposium program will 
include lectures by keynote speakers, 
plenary sessions, contributed papers
(both oral and posters), and round-
table discussions. 

Those wishing to receive more infor-
mation should write to Third Interna-
tional Symposium on Microbial Ecol-
ogy, the Kellogg Center for Continu-
ing Education, Michigan State Univer-
sity, East Lansing, Michigan 48824,
USA. A call for papers will be issued in 
the Spring of 1982. 

2 

UPR Plans Azolla 
Workshop 
The University of Puerto Rico is or

ganizing an International Workshop 
entitled Practical Applications of 
Azol/a for Rice Production," planned 

for December 1981. The workshop will 
be hosted by Puerto Rico at Mayaguez. 
Eduardo 3. Schroder of UPR's BNF 
program is the coordinator. 
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Training and Workshop 
Slated in Peru 

Rutgers University will sponsorcourse for advanced students in biol-
a 

ogy and agronomy and for interested 
professionals in Lima, Peru, in August.
Nitrogen fixation inlegumes and grass
es will be the subject.At the same time, 
a workshop on "Implementation of Ni
trogen Fixatia- Programs in Peru" will 
be organized. Coordinators for the two 
activities are Carlos A. Neyra of the 
Dept. of Biocherr,:,try and Microbiol
ogyat Rutgers and Ruben M.Vallenas
of the Universidad Nacional Agraria 
(UNA) in La Molina. 

http:subject.At


Search for Energy 
Goes On 

Scientists at the Charles F.Kettering
Foundation have been studying the 
processes of photosynthesis since 
1930 when "Boss" Kettering first set 
up his research project on photosyn
thesis and chlorophyll. Kettering's 
dream was to find the way to unlimited 
supplies of energy through under
standing how plants convert solar ra
diation to energy. Although his goal
has not been achieved, that path log
ically led to the field of BNF research. 

According to a recent Foundation 
report, Kettering scientists have shown 
that when purified capsular polysac
charide from the correct Rhizobium 
species is added to the roots of soy
beans before the N-fixing bacteria are 
introduced, infection occurs immedi-
ately rather than after several hours. 
They are attempting to discover how 
bacteria! polysaccharide primes the 
root hairs of soybean seedlings for 
bacterial infection. 

Other Kettering scientists have pro
duced evidence that glutamine syn
thetase in Rhizobium is present in two 
distinct forms.One form, GS II,appears 
to be present only in free-living rhizo-
bia and to have a catalytic function. 
The other, GS I, which exists in both 
free-living rhizobia and in root nod-
ules, serves both a catalytic and a reg-
ulatory role. More research is needed 
to understand all the relationships in 
this enzyme function. 

In another study, Kettering scien-
tists have developed a medium in 
which the N-fixing symbionts of a spe 
cific variety ofAlnus, the Alder tree, can 
be grown quickly.The Alder-type inoc-
ulan's are being tested in such diverse 
locales as Canada and Senegal. 

N ifTAL Given 

MIRCEN Status 

Following the recommendations of 
the UNEP/Unesco/ICRO Panel on 
Microbiology, Unesco has named theUniversity of Hawaii NifTAL Project as a member center in the global net-
work of Microbiological Resources 
Centers fMIRCENs). 

NifTAL maintains an important mi-
crobial gerrnplasm resource (Rhizobium
collection and antisera) and seeds 
and also offers research, training, 
and technical support to researchers 
in the tropics in the technologies asso-
ciated with preservation and use of 

Gerry Elkan (left)and Jose Pereira (center)explain theirprogram to eliminate some of 
the problems that olagLl Peanutgrowers in Venezuela's savannas to Susan Harris 
during the St'IF Wonrshop a: Cali. While Pereira describes a few of these, Elkan ponders 
the lack of consistency if',eanut inoculation trials. 

21 ' P-iSavanna SoiRs Targe ted
 
For r a4nut irocilction
 
Savannas, areas of the tropics where native vegetation is dominated by 

grasses and shrubs, cover approximately 28% of the American tropics. These 
savannas represent the largest available area in the world where modern 
agriculture could be extended without destroying forests. 

Among the problems preventing efficient utilization of the savannas are that 
the soils are highly acid, high in exchangeable aluminium, low in available 
phosphorus, and have little holding capacity for potash and nitrogen. Some of 
this nitrogen deficit could be remedied through biological nitrogen fixation,
according to Gerry Elkan of North Carolina State University and Jose F.Pereira 
of the Universidad de Oriente in Venezuela. 

The native savanna vegetation is abundant in well-nodulated legumes, in spite
of low pH and Al toxicity. But by adding lime, Elkan and Pereira believe they
could create excellent ecological conditions for growing peanuts and cowpeas.

Peanuts, cowpeas, and soybeans are often planted in limed savanna soils of 
Venezuela, usually without inoculation. There is a high percentage of failure to 
nodulale, in spite of the fact that many of the native flora are legumes nodulated 
by the 'cowpea miscellany." Frequent failure to nodulate is also experienced
with commercial inoculants. On the other hand, the addition of phosphorus has 
improved nodulation. 

ElI an and Pereira hope to look at some of the constraints to successful peanut 
production. They also want to evaluate the need for inoculation with locally
adapted peanut cultivars in field tests in the savanna. Past experiments in 
inoculating peanuts have given inconsistent results. 

thatgermplasm. lnthepastNifTALhas proved resolutions of Unesco's 21st
culiaborated with the MIRCENs at General Conference.
Bangkok, Cairo, Porto Alegreand Nai- Jake Halliday, NifTAL Project Direcrobi, in the field of biological nitrogen tor, stated, "lt is with great pleasure that 
fixation. I accept this designation, and I look 

According to Sidney Passman, Di- forward to rewqrding professional in
rector of the Scientific Research and teraction ,:.,itiour colleagues in other 
Higher Education Division of Unesco, MIRCENs, with Unesco, and with the 
NifTAL will receive professional, tech- UNEP/Unesco/ICRO Panel or, Micro
nical, and financial assistance from biology."
Unesco, in accordance with the ap

3 FST ,,,; 



'SOURCESSOREAND 
RESOURCES 

Educators Can Share
Training Insights 

Jim Sims, editor of the Journal of 
Agronomic Education (JAE), reports that 
the journal invites manuscripts dealing 
with training programs in BNF tech-
nology (national and international) that 
are aimed at teaching university stu-
dents. Course design, teaching tech-
niques, and new communications or 
education concepts are of particular 
interest. 

Specialized, often short-term, lab-
and field-oriented courses in BNF 
technology offer unique challenges to 
the educators who design them. Since 
few teaching aids with this particular 
subject matter are available, most 
course organizers are producing their 
own manuals, handbooks,field guides, 
and audio-visual materials. The val-
uable insights gained in this educa-
tion process should be passed along, 
via JAE. 

The Journal of Agronomic Educa-
tion is published by the American So-
ciety of Agronomy. Course organizers 
and instructors will also find the jour-
nal is a valuable resource. 

Please Do Eat the Leaves 

According to Edible Leaves of the Trop-
ics, published by USDA/SEA, many 
leguminous trees found in the tropics 
have edible green leaves. Among the 
more important genera are Erhthrina, 
Gliricidia, Cassia, Sesbania, Leucaena, 
Bauhinia, and Pterocarpus. Young 
leaves, flower b:jds, flowers, seeds. 
and pods of various species are eaten 
as vegetables, either raw or cooked. 
Some species, however, are deadly 
poisonous and must be carefully pre-
pared or avoided completely. 

Winged BeanBibliography 
The winged bean, a formerly little-

known tropical legume grown only as 
a backyard crop, has been drawing 
international attention in the past few 
years (see BNF BULLETIN Vol. I, No. 3, 
and Vol. II,No. 1). It appears to have 
great potential for easing the protein 
malnutrition problem throughout the 
tropics. 

When the International Council for 
Development of Underutilized Plants 
(ICDUP)was organized in 1978,oneof 
its priorities was winged bean docu-
mentation. Thus, the Agricultural Infor-
mation Bank for Asia (Al BA), a project 

of the Southeast Regional Center for 
Graduale Study and Research in Agri
culture (SEARCA). was designated as 
the International Documentation Cen
ter for the Winged Bean. 

The Center produces a bibliograph
ic series (Asian Bibliography Series 
No. 4) on the winged bean, consisting 
of an initial issue in 1979 and yearly 
supplements. Subject areas include 
economics, plant production, plant 
ecology, taxonomy, soil science, food 
science, and utilization. 

For more information contact AIBS, 
SEARCA. College, Laguna 3270, Phil
ippines. 

Turkish Lentil Research Underway 

D.F. Bezdicek, of Washington State 

Univ., and Lutfu Cakmakci, of the Uni-
versity of Ankara, have been funded to 
look at the extent of nodulation and 
nitrogen f<ation by lentils in various 
geographic areas of Turkey. The pair 
spent three weeks in the field in April 
evaluating nodulation and collecting 
Rhizobium isolates for greenhouse 
evaluation on local Turkish host leg-
umes. Later, the most successful strains 

will be tested and compared to recom
mended strains of lentil Rhizobium. 

Lentils have been grown in rotation 
with various cereals in Turkey for hun
dreds of years. The highlyedible beans 
are used in a multitude of local dishes. 

Before this, no work had been done 
on the inoculation response of lentils 
in Turkey. This study is designed to 
complement efforts to establish an 
inoculant industry in Turkey. 
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Rehydration Causes-Rhizobium Death 
Manase P.Salema, of the University 

of Dares Salaam Dept.of Soil Science, 
has discovered, in research conduct
ed at the University of Western Austra
lia, that there is a relationship between 
free water and the death of rhizobiaon 
inoculated seed. Salema first noticed 
this relationship while testing a math
ematical model designed to oxplain 
what could happen to a rhizobial cell in 
an inoculum when it was first dried on 
seed and then rewetted or rehydrated. 

Rhizobial cells died relatively slowly 
on seed while the seeds remained 
moist, but shortly after the point at 
which there was no visible moisture, 
the cells died very rapidly. This phase 
of rapid death was followed by another 
period in which the death rate de
creased. 

One of the main causes of Rhizobium 
cell death, according to Salema, is that 
thecell envelopesof rhizobiathat have 
been inoculated onto seed rupture 
when the cells are rehydrated,causing 
loss of cellular material. He empha
sizes that the ruptures are caused by 
the combined process of drying and 
rehydrating,and not by the drying itself. 

This drying-and-wetting process is a 
normal one in on-farm practice. But 
injuries can be reduced by manage
ment practices that reduce these cy
cles. Use of liquid inocula, directly 
applied to the seedbed, is also an 

alternative. 

A
 

PHOTOBYMP SALEMA 

Negatively stained cell of Rhizobium 
trifolii oozing after rupturing. The rupture 
causes the death of the cell. 



Short Takes
 
Researchers at UPLB and IRRI in 

the Philippines have reported their dis-
covery that Elaeagnus philippensis Perr., 
aspecies that is endemic to the Philip
pines, is an N-fixer. The endophyte is 
believed to be a Frankia. This report of 
the occurrence of nodule-bearing, non
leguminous, dinitrogen-fixing angio
sperms in the Philipoines,has aroused 
the interest of scientists who hope to 
use E. philppensts as vegetative cover 
in highly eroded areas. 

0 0 0 

According to figures from FAO,World 
Bank, IRRI,and IFDC, the international 
price of fertilizer N has just auout 
doubled since 1965. Comparisons of 
prices, in US dollars per metric ton at 
the port of -rigin, show bagged ammo-
nium sulphate increasing in price from 
$47 to $85 by July, 1980. The same 
comparison for bagged urea looks 
even worse, with prices increasing from 
'5to $172. This information from fig-

s recovered by Al App.
• 0 0 


Due to current emphasis on world 
food problems, more development-ori-
ented researchers are looking at "dual-
sex development planning." In many 
traditional societies, a large share of 
subsistence agriculture and food pro-
duction activities, as well as food prep-
aration, processing, and storage activ-
ities, are the responsibility of women. 
Since it is often considered inappro
priate for strangers, especially male 
strangers, to teach these women, it is 
important that information about im-
proved technologies is directed to the 
women through socially acceptable 
channels. 

* * * 
......................................... 
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NS ExaminedNodule StorageE 
The recent proliferation of legume 

inoculation trials has emphasized the 
need for a simple, reliable method of 
treating legume nodules to be sero-
logically typed for long-term storage 
and transit. Dr. Padmanabhan Soma-
segaran, Rob Woolfenden, and Dr.Jake 
Halliday, of the Univ. of Hawaii NiITAL 
Project, examined severa; nodule stor-
age treatments in an effort to identify 
superior inethods of preservation for 
storage and transit. Oven-drying nod-
ules at 70-C for 48 hours, followed by 
storage in airtight vials, was found to 
be the most effective nodule storage 
treatment on the basis of immuno-
fluorescence, immunodiffusion, and 

High temperature and saline-alkali 
soils adversely effect symbiotic effi-
ciency of cowpeas and their rhizobial 
partners. Victoria Marcarian, at the 
University of Arizona, reports good 

............... 
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agglutination. Oven-drying is also 
among the simplest of nodule storage 
techniquesand is routinelydone prior 
to nooule dry weight determinations. 
Drying methods are particularly well 
suited to developing countries, where 
alternative legume nodule storage
techniques are no! available or are 
prohibitively expensive. Drying also 
facilitates tne centralized serological 
typing of nodules. The nodules need 
only be protected from moisture dur
ing transit, and a simple screw vial cap 
is suitable for this purpose. Drying 
methods are -. so equally applicable to 
both large and small nodules. 

success with granular inoculants 
placed 10-15 cm below seed level, 
where soil temperatures and salinity 
are significantly lower than at the soil 
surface. According to Marcarian, in 
arid or semi-arid environments, an 
effective symbiosis can be achieved 
by manipulating inoculation proce
dures for the avoidance of stress. 

00 0 
The latest from Leucaena News Notes: 

*Asian Development Bank reports that 
India will import 12 tons of leucaena 
seed, probably from the Philippines...
Formosa Chemical and Fiber has imported (to Taiwan) 4000 MT of wood 
from the Philippines.The company will 
be an active participant in national 
efforts to plant 2000 ha of leucaena 
this year... The Nitrogen Fixing Tree
Association (NFTA) has been estab
lished in Honolulu. Board membqrs 
include John Mussner, of the Genera! 
Service Foundation; Albert Ravenholt, 
of American Universities Field Staff; 
K.Y. Tai, Council for Agricultural Plan
ning and Development, Taiwan; and 
James Brewbaker, University of Ha

waii. 
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lottedchickpea plants are covered with polyethylene bags (left). After four to five days, 
he covers are removed (right) when plants establish. 

For counting chickpea rhizobia with 
the MPN (most probable number) tech- 
nique. only chickpea plants can be 
used. because of specificity. Normal 
chickpea plants are too large to be 
grown successfully in tubes. 

Seeds of a promiscuously nodulat-
ing culiivar are steri;ized in 0.2% mer-
curic chloride, washed thoroughly with 
steiile water and germinated on 1% 
agar plates. in the dark, for two to three 
days until tne radicles are three to five 
cm long. The cotyledons are then 
excised aseptically with a scalpel, and 
the seedlings are planted in 25 x 200 
mm tubes filled with 30 cc of sand or 
sand:vermiculite (1:1 v/v). Plants do 

Woody Tropical Legumes 
Realizing the urgent need for low-

technology solutions to the problems 
of forage, firewood and fertilizers in the 
tropics,Joann P.RoskoskiJorge Mon-
tano Velasco, and Guillermo Castilleja 
Gonzalez of the National Institution of 
Investigations on Biological Re-
sources undertook a study to deter-
mine the multi-use potential of woody 
legumes in the state of Veracruz, Mex-
ico. The species selected for study 
included: Acacia pennatula, Albizia leb-
bek, Caesalpinia cacalaco, Cassia fistula, 
E'rythnnaamericana, Gliricidiasepium, lnga 
iinicuil, Parkinsonia aculeata and Pith-
ecellobium lanceolatum. 

not nodulate reliably when agar is 
used.. 

The plants are then placed in a light 
chamber (-"12,000 lux, 20-25' C, 16 h 
day and 8 h dark). Seedlings establish 
in 2 to 3 days, and should be inoculat-
ed after one week, but before 10 days. 

Toomsan, Rupela, Dart,and Mittalof 
ICRISAT, report that counts of pure 
cultures of Rhizobium by direct dilution 
plating and by the dilution-plant infec-
tion MPN method correlate very well. 
The MPN method has been used suc-
cessfully to count chickpea Rhizobium 
in contaminated backgrounds such 
as soil and non-steri:e inoculants. 

Mexico Scientists 
Form National 
BNF Committee 

The concern of microbiologists in 
the Republic of Mexico for the lack of 
coordination between national BNF 

tprograms was translated into positive 
action during a two-day seminar at the 
Center for Advanced Studies in Mexi
co City last January. 

The original aim of the coordinators, 
Carlos Casas Campillo of the Center 
for Advanced Studies at the Nacional 
Polytechnic Inst.,Joel Espinosa de los 
Monteros of CREGIT, Veracruz Re
gional Technological Inst., and Ron
ald Ferrera-Cerrato of the Edafology 
Center at the Postgraduate College, 

was to establish a forum for 
discussion of advances in national 
programs investigating diverse as
pects of biological N2 fixation. This 
goal was successfully realized, and 
participants presented 35 reports and 
6 seminars. Themes included symbi
otic fixation by legumes, grasses, and 
azolla; free-living N-fixers; inoculant 
technology; and ecological consider
ations. 

Participants then unanimously re
solved to establish a National Com
mittee of Biological Nitrogen Fixation 
invested with the responsibility of co
ordinating activities at the national 
level and representing Mexico's BNF 
research programs at the international 
level. Officers were named: Ronald 
Ferrera-Cerrato, President; Rosa Maria 
Ramirez Gama, Secretary; and Anto
nio Moreno Quiroz, Treasurer. 

A Second National Seminar on Ni
trogen Fixation is planned, according 
to Ferrera-Cerrato. It will be held in 
1982 at the Postgraduate College at 
Chapingo. 

Show Potential for Soil Enrichment
 
The nine selected species were sub-

jected to several tests in orderto deter-
mine their potential. As part of these 
tests, an investigation of the N-fixing 
capacity of each species, and quanti-
fication of its annual fixation under 
field conditions, was conducted. 

The N-fixing activity of seven-month-
old woody legumes was determined 
using the acetylene reduction tech-
nique. Six of the nine species assayed 
exhibited N-fixing activity,which ranged 
from a high of 44 micromoles of N2 
fixedpergramofnoduleperhourforG. 
sepium to a low of about 2 micromoles 
N2 per gram per hour for I. linicuil. 
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I. jinicuil is a common shade iree in 
the coffee plantations in the Xaiapa 
area. In one such plantation, annual 
fixation by this species equaled 35 kg 
N2 per ha per yr. A. pennatula and G. 
sepium are also used as shade trees 
and living fences, and have a potential 
use as forage. 

The magnitude of nitrogen added 
annually via fixation suggests that tree 
legumes could make asignificant nitro
gen input to an agro-ecosystem. How
ever, intercropping studies are need
ed to assess the actual amount of 
nitrogen made available in crop spe
cies.
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Not a critique Volume II, Number 3 

BNF Technology Assessment Underway
 
BNF and its associated technologies have been the The expected results of the project will be improved
 

ocus of a wide number of studies and discussions. information for decision making by research adminis
ecent articles in such magazines as Time, Scientific trators. technology support system managers, and policy
 

American, and Current Contents attest to a growing public makers who are now orwill be dealing with BNF questions
 
awareness of BNF. This general, increased attention has in the future.
 
seen preceeded, of course, by research from the scientific
 
;cmmunity and funding from government agencies and
 
arivate organizations. This assessment is not a critique of the
 

Building on the scientific base, BNF technology has BNF technologies but rather takes as 

moved toward widespread adoption and now is close to a given that BNF technologies are in 
becoming a practical component in many a developing place.., 
country's agricultural policy. As the technology moves 
into fuller use, it is coming under the watchful eyes of 
policy and decision makers in non-agricultural sectors This assessment is not a critique of the BNF tech
who have many unanswered questions regarding the nologies but rather takes as a given that BNF technolo
impact of BN F technology on their societies. 

gies are in place and that they have overcome the 
research and social constraints to their implementation.

As it has been in the past, the application of any Acknowledgement of BNFs application and utilization istechnology has a variety of consequences on a society, the basis of the technology assessment now underway at 
these results are intended; they are specific. the Center.Some of 

planned outgrowths of the technology. Other develop

ments are unintended, unproposed, and unplanned. As a 
result, a technology not only strikes the target sector. In general, the technology assessment parallels similar 

studies in the private sector. When business and industrialagriculture in the case of BNF, but also impacts on other 
areas - economic and governmental to name but two. organizations want to project and gauge the economic 

Onewayof examining these impacts isaprocess called and social conditions they will face in the future, the 
technology assessment. organizations often employ methodologies of futures 

research. These take the form of trend analysis, scenarios, 
cost benefit analysis, and cross impact studies. is theto the BNF community

Of particular interest 
technology assessment currently being mounted by the Technology assessment is a type of futures policy study 
East West Center in Honolulu, Hawaii, which will examine which systematically examines the effects on society that 
the impact and future oi BNF technology in agriculture might occur when a technology is introduced, extended, 
This 18-month study is attempting tc answer many ques- or modified. The East-West Center protect will explore, 
tions relating to the effects BNFfechnologywill havein 10 analyze, and evaluate the most crucial trade-offs and 
to 20 years. policy issue areas surrounding BNF research, dissemi

nation. and utilization. Three phases will make up the 
study: information gathering.on BNF technology cur
rently in place, descriptions of alternative futures using 

"The assessment is designed to find out BNF technology extrapolation, and evaluation and dis
where the greatest promise lies semination of the findings. 

In the information gathering phase, questions range 
from the fanciful question of whether BN F technology will 
become so extensive that a dangerous amount of nitrogen 

"The assessment is designed to find out where the will be fixed from the air to the serious questions of how 
greatest promise lies in BN Ftechnologies and to promote new BN F technologies interface with indigenous know
an interaction between the technology and the possible ledge systems, i.e., traditional farming practices and 
problems," said Dr. Bob Randolph, principal investigator/ accumulated understanding about agro-climatic, eco
project manager of the study. logic, and demographic environments. 

Confinued on page 7 
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Chapingo Training Stress Techniques
 
Thirteen participants from nine Latin 

American countries attended the 
NifTALColegio de Postgraduados 
training course in Rhizobium tech-
ology held in Chapingo. Mexico, from 
15 June to 24 July, 1981. Local organ-
izer for the course was Dr. Ronald 
Ferrera-Cerrato, Chief of the Soil Mi-
crobology and the Biochemistry Sec-
tion of the Edaphology Center. The 
course was presented in Spanish and 
was designed to impart techniques 
currently practiced in Rhizobium tech-
nology and to give scientists tools to 
do their work. 

Four areas were covered in the 
course. General Rhizobium micro-
biology discussed the isolation of rhi-
zobia. authentication, and preserva-
tion of cultures. growth./cultural char-
acteristics of Rhizobturn, and quanti-
fication of growth Serological meth-
ods and antibiotic marker techniques 
were presentel in the course's strain 
recognition section 

Participants also StLiCed Rhizobium 
strain selection tests for genetic com-
patibility between Rhiot~urn and the 
legume* selection of effective strains 
of rhizobia in leonard lars: and field 
experiments to test the response of a 

legume to inoculation: preparation 
and set-up of small ccale fermentors; 
inoculant preparation: evaluation of 
carrier materials/ seed inoculation 
with different stickers ana survival of 
rhizobia on inoculated seed: and in
oculant quality control methods. 

Guest lecturers and staff instructors 
included Dr. P. H. Graham. CIAT: Dr. D. 
Gross, NCSU: Dr. D. Hubbell, Univer
sity of Florida: Dr. E. C. Schroede . 
University of Puerto Rico: Dr. C Vidor. 
UFRGS, Porto Alegre, and Dr. J. C. 
Burton, Dr J. Halliday. Dr. P. Somase
garan, H. Hoben, and B. Kerrey of 
NifTAL. 

North Carolina State Teaches Course in Peru
 
During May and June, 1981, North 

Carolina State University(NCSU) field-
tested a new AID-sponsored BNF 
course in Lima which INTSOY intends 
offering to its soybean researchers in 
Peru early in 1982. 

This exercise is one of a suite of 
capabilities for advancing BNF in 
countries of the tropics that have been 
developed in the U. S. University Con-
sortium on BNF in the Tropics with 
support from USAID under a 211-D 
grant. 

This course is designed for research 
or extension field specialists who have 
responsibility for legume work, but 
who have had little or no formal train-
ing in legume symbiosis and inocula-
tion. The course leads into the more 
advanced offerings of NifTAL and the 
MIRCEN. 

The two-week course was presented 
to two groups of technicians: one was 
composed mainly of village extension 
workers and the other of university 
graduates (agronomists, biologists, 
and animal scientists) with either 
research or extension responsibilities. 

There were about seventeen partici-
pants in each group. Students had 
bacKgrounds with crops that included 
both tropical and alpine forages, 
beans, soybeans. tarhui (L. mutabilis, 
an edi'le lupin). and miscellaneous 
qrair legumes. 

Each course opened with a field trip.
This served as both an ice-breakerand 
an opportunity to observe and collect 
soils, plants. and nodules for use in the 
course that followed. The courses,
taught by Peruvian specialists, had 
sections devoted to plant physiology, 
soils and microbiology Emphasis was 
on the practical aspects of BNF with 
each session being introduced by a 
short presentation of theory and closing 
with a discussion of the subject.

NCSU also held a one-day work-
shop for decision-makers based on 
the assumption that scientists depend 
on supportive adminstrators to fund 
their programs. There were abouteighty
participants representing the Ministry 
of Agriculture s branches, the Univer-
sity community. FAQ. the Agricultural 
Bank, and the Peruvian equivalent of 

Argentinian BNF Meeting Held 

A wide range of BNF topics were 

discussed and papers presented at 
the National Meeting on Biological
Nitrogen Fixation held at La Plata, 
Argentina. 11-1 3 November 1981. 

The meeting was organized by the 
Center for Investigation and Develop-
ment ot Industrial Fermentation Pro-
cesses (Conicel, UNLP, CIC) and 
sponsored by the Undersecretariat of 
Science and Technology. The scien-
tific committee was made up of Dr. A. P. 
Balatti, Dr. C. Batlhyany. Dr L.A. Mazza. 
Ing. J. Mussini. and Dra. N. Nunez. 

The program began with presen-
tations on the importance and appli-
cations of BNF in Latin America and 
the future promise of leclumes in 

Argentina. Many topics specific to 
Argentina were presented Among them 
were nitrogen fixation in soil and 
Gramineae in the Patagonica region,
the present state of control of inocu-
lant i Argentina. ann ntercropping of 
Mehlotus alba on meadowland in 
Cenchrus cfl/irs in Fast central San-
tiago de Estero. 

During the free communication 
period some intriguing sublects were 
offered. Titles oresented were 'Appli-
cation of one spectrophotometric tech-
nique for determining nitrogenase 
activity in Azotobacter cnroococcum" 
"New culture for isolate Azospidllum 
spp. and New inocijlants for legumes. 
processed in taplets 

the Commodity Credit Corporation. 
Invited speakers discussed the impor
tance, globallyandlocally,ofconcerted 
utilization of the symbiotic fixation of 
nitrogen and the opportunities for fur
ther training and support linkages in 
BNF. Speakers included Dr. Carlos 
Balthyany, Argentina: Dr. J. R. Freire, 
Brazil; Dr. Jake Halliday, NifTAL; Dr. 
Carlos Labandera, Uruguay; and Dr. 
B. E. Caldwel!. NCSU. 

Evaluations of the course by parti
cipants and instructors were enthu
siastic. Comments indicated that the 
course should be expanded and that 
more BNF training of this type be 
offered. 

A laboratory manual, prepared for 
the course, is being revised. It is 
accompanied by an extensive Bill of 
Materials that may be used as a check
list prior to presenting the course. The 
NCSU team of Drs. G. H. Elkan, A. G. 
Wollum, and H. D. Gross are prepared 
to consider any reasonable request to 
present this course elsewhere. 

Uruguayan
Rhizobium Society 

The Uruguayan Rhizobium Society 
was established in August, 1981. Carlos 
Labandera is the president: other local 
officers include: A. Alvarez. G. Martinez. 
A. Baribar, Daniel Formoso, A. Castells. 
and A. Pereira. 

Drs. Richard Date and Carlos 
Batthyany were designated Honorary 
Life members. 

The fundamental objective of the 
society is the promotion of RhizobIum 
research and utilization in Uruguay. 
For further information, contact the 
Society at Bulevar Artigas 3802, 
Montevideo. Uruguay. 
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Thirteenth 
Intnrnational 
Congress on 
MicrbioloyM-crouo'ogy 

Interested scientists are invited to 
attend and participate in the X!II Inter-
national Congress on Microbiology to 
be held 8-13 August. 1982. in Boston. 
Massachusetts. 

The Congress will be held under the 
sponsorship of the American Society
for Microbiology. 
The programs (lectures. symposia. 

round tables, and verbal and poster 
sessions) will consist of an Intersec
tional Program: the Bacteriology Sec
tion Program the Mycology Section
Program: and the Virology Program.

Obtain further information by writing
The Congress Secretariat, XIII IAMS 
Congress. ASM, 1931 I St.. N. W., 
Washington, D.C. 20006, USA. 

Eleventh Latin 
American Rhizobium 
Meeting 

The Latin American Rhizobium Meet-
ing (ALAR) takes place from 24-29
October. 1982, at Lima Peru. These 
biennial meetings are tne main activity
of the Latin American Association of 
Rhizobiologists for advancing BNF in 
the region. Dr. Jose Gomes Carrion is 
organizing the meeting and can be 
contacted at: Universidad Mayor de
San Marcos. Museu de Historia 
NauralJavierPrado," Avda. Arenales 
1256 APtdo. 1109, Lima. Pru.e 

TVA Symposium Inter-AfricanTVypoimConference on 
"Nitrogen inCrop Production" is the 

title of an upcoming symposium spon-
sored by the TVA's National Fertilizer
Development Center, American Soci-
ety of Agronomy, Crop Science Soci-
ety of America. and the Soil Society of
America. Sheffield, Alabama. near 
Florence and Muscle Shoals, will be 
the site of the 24-27 May, 1982, meet-
ing. 

Responsible nitrogen use for maxi-
mum production will be the focus of 
the symposium. Presentations will 
have a practical orientation and will 
emphasize ways to improve plant use 
of nitrogen in different cropping sys-
tems The topics will be of interest to 
farm managers, agronomists, soil and 
crop scientists, and agricultural ex-
tension specialists, 

Areas lo be covered include sources 
and functions of agricultural nitrogen. 
managing plants for efficient nitrogen 
,se. managing soils and fertilizers for 
ffective nitrogen use, modifying fer-

,ilizers for efficient use, responsible 
se of nitrogen fertilizers, and influence 
)Iclimate and soils on nitrogen 
nanagemenl 


The proceedings will be published
by the ASA in late 1982. 

For registration information, contact 
Ms. Helen Baugh. T-7B,National Ferti-
lizer Development Center, Tennessee 
Valley Authority, Muscle Shoals, AL, 
35660. USA 

Bio-fertilizers 
Cairo will be the site forthefirst Inter-

African Conference on Bio-Fertilizers 
22-26 March, 1982. The meeting will
focus on renewable sources of energy,
increased crop production, and lower 
pollution levels through the utilization 
ofbio-lertilizers. Biological Nitrogen
Fixation features prominently in the 
program. 

It is sponsored by the Executive 
Secretariat of the Scientific, Technical 
and Research Commission of the 
Organization of African Unity. For 
further information, contact: Dr. M. N. 
Alaa EL-DIN,c/o InternationalOrgani-
zations and Conferences, Foreign 
Relations Department, Ministry of Agri-
culture, Dokki - Cairo - Egypt. 

Nitrogen-Fixing Tree 
Germplasm 
WVorkshop 
A special group is being called 

together for a workshop organized by 
the Rockefeller Foundation, the Nitro
gen Fixing Tree Association, and the 
NifTAL Project. Invitations forthis event, 
slaled for 19-25 September, 1982. at 
The Rockefeller Conference and Study
Center. Bellagio, Italy, will be sent out 
in January, 1982. 
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Limiting Factors 
Meeting 

Principal Investigators in the USDA/ 

CSRS/AID sponsored "Limiting Fac
tors" grant program are reminded of 
their 1982 workshop. The Workshop
will identify and document strains of 
Rhizobium spp. for the major tropical
food, feed, forage, and tree legumes, 
lines of these legumes adapted to 
tropical soils, and experiences of the 
P.I.'s that have resulted in cooperative 
linkages.

VenueisWashingon.D.C and daes
 
are21-24 February 1982. Doug Gross,
 
NCSU ;..cc,,iimimiU 

Second International Symposium 

on N2Fixation 
with Non-Legumes 

The 2nd International Symposium 
Banff, Alberta, Canada. The sympo
sium is sponsored jointly by the Agri
cultural Institute of Canada and the 
Canadian Society of Microbiologists. 
The theme is "Putting N2 Fixation to 
Work" and will concentrate on N2 fixa
tion in association with non-legumes
and trees. 

The prcceedings of the symposium
will be published as a special issue of 
theCanadian Journal of Microbiology.
For further information contact Dr. R. J. 
Rennie, CAN-FIX, Box 7000, Lethbridge, 
Alberta, Canada, T1 J 4A9, Telephone: 
(403) 327-4561, Telex: 03-849343. 

Azolla Workshop
Rescheduled 
Rled 

The University of Puerto Rico has 
rescheduled its workshop on "Prac
lical Applications of Azolla for Rice 
Production," to November, 1982. Dr. 
Eduardo C. Schroder of UPR's BNF 
program is the coordinator. 

.?d
 

I 



Workshop Step Toward National BNF Program
 

.- ."'
 

National Chung Hsing University, 
Taichung, Taiwan, R.O.C.,was the site 
of the recent International Workshop 
on Biological Nitrogen Fixation and 
Crop Production, 29 September - 3 
October, 1981. 

Basic and applied aspects of BNF 
research were presented and dis-
cussed by scientists from Thailand, 
Korea, the United States, and Taiwan. 
Topics included measuring DNA bio-
synthesis in plant or in bacteriods of 

soybean nodules, selection and appli-
cation of Rhizobium in Taiwan, N, fixa-
tion by legumes under stress in tro-
pical soils, problems and prospects of 
BNF and crop production in Korea, 
characteristics of a new isolate of dini-
trcien fixing cyanobacteria, subtro-
pic I Rhizobium/legume symbiosis, 
and the possibilities of using Azolla. 

The four day workshop was spon-
sored by The Ministry of Education, 
The Council for Agricultural Planning 

and Development, The Food and Fer
tilizer Technology Center tor the Asian 
and Pacific Region, and National 
Chung Hsing University. It was a pre
liminary step in the development of an 
integrated national program on BNF. 

Dr. Tzo-Chuan Juang presided and 
can be contacted for further informa
tion: Department of Soil Science, 
National Chung Hsing University, 250 
Kuo Kuang Road, Taichung, Taiwan, 
400. 

National Academy of Sciences Grants for 
Research on Fast Growing, Nitrogen-
Fixing Trees 

The Committee on Research Grants 
of the Board on Science and Tech-
nology for International Development 
of the National Academy of Sciences 
has initiated a research grants project 
on fast growing nitrogen-fixing trees. 
This project is designed to identify and 
categorize promising tree species for 
various purposes in different ecolo-
gical zones, in order to provide a base 
of information for application in develop-
ing countries. Grants are available 
only for developing country institutions, 

This project will have two phases. 
The first phase will involve a detailed 
inventory of less widely known local 
species that will include information 
on present and potential uses, eco-
logical characteristics including
phenology, nitrogen-fixing and nitrogen-
cycling characteristics, aspects of 
growth and development relevant to 
interaction with other plants, and 
management techniques. A detailed 
methodology is being prepared to 
standardize data collection. 

The second phase will entail com-
parative field trials and testing of 
selected species in different soils and 

ecological zones as a cooperative 
effort among institutions in different 
countries. Species will be selected by 
agreement among grantees and should 
include those that have not been 
extensively studied previously. The 
field trials will provide opportunities to 
develop and test management tech-
niques for fast growing trees and to 
offer a framework for economic assess-
ments. 

General services will be offered to 
grantee institutions for development of 
methodologies, evaluation of rhizobia, 
testing of toxicity and analysis of plant
parts, provision of seed and inoculants, 
and coordination of data collection 
and evaluation. All grantees will be 
expected to participate in periodic
coordination meetings and such 
exchanges of germplasm and data as 
are agreed among them. 

The Committee on Research Grants 
would be pleased to communicate 
with developing country institutions 
interested in participating in either or 
both phases, in providing central ser-
vices, or in other related research acti-
vities. Of particular interest to the 
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Committee is assessment of economic 
feasibility and incentive schemes. 

For more information and proposal 
formats and procedures, please con
tact Dr. Michael P. Greene, Executive 
Secretary, Committee on Research 
Grants, Board on Science and Tech
nology for International Development, 
National Academy of Sciences, 
National Research Council. 2101 
Constitution Avenue, Washington, D. 
C. 20418, USA. 

Harris Accepts 
Position at CIAT 

Susan Harris. former Editor of the 
BNF Bulletin, has taken a position as 
head of the Library and Documenta
tion Services at CIAT in Cali, Colombia 

She now directs CIAT's compre
hensive, ag;icultural sciences library 
and responds to information needs of 
CIAT professionals and researchers in 
institutions throughout the Latin 
American Region. 

Q
 



New Rhizobium 
Strain for 
Inoculating 
Leucaena 

Leucaena nodulates poorly in acid 
3oils and a special rhizobial strainCB81) has been available for use in 

such soils. Now. a strain is emerging
;hat warrants more widespread testing. 

This strain is presently known as TAL 
1145 in the NifTAL collecti )n and was 
Dblained originally from Dr. R.A. Date 
jnder the designation ST 71/4/4 (and 
s held at CIAT as strain 1967). 

It multiplies well in acid (pH 4,5) 
-nedia, nodulates leucaena early in 
growth tubes: fixes nitrogen fully effec-
ively in leonard jars- and has given 
ncreased yields compared to uninocu-
ated plants at t-o acid soil sites inatedplats tsil ite infrom~o acd,olombia. In eaci, of these screening virginlandwithoutartificalseedinocu
;teps TAL 1145 outranked CB81. 

Just completed is a study in which 
TAL 1145 out-competed CB81, other 
inoculant strains, and native strains as 
well, to form close to 100% of the 
nodules examined from leucaena 
growing in a pH 4.5 soil in Hawaii. 
Interestingly, this high rate of nodule 
occupancy by TAL 1145 has been 
sustained into the 18th month of the 
field trial. This strain and antisera for 
detecting itareavailableto researchers 
willing to assist in testing the strain 
more widely. 

Contact Dr. J. Halliday, NifTAL, P.0. 
Box 0, Paia, HI, 96779, USA. 

Soybean Nodulation 
with Indigenous 
Rhizobium 

AB. 
recent study by F, Javaheri and R. 

Nyemba in Zambia found in excess of 
50 soybean varieties including agri-
culturally superior lines which werecapable ot effechve nodulation withthe indigenous Rhizobiumn spp. 

t 
Over 400 varieties of soybeans were 

tested at three sites---Magoye, Lusaka,
and Mkushi. By way of preliminary 
analysis, the varieties with more than 
100 nodules per plants and with more 
than 80% of the nodules colored red or 
pink were selected from each site. The 
study found that those selected vari-
eties from each site had a similar gene-
tic background to that of two previ-
ously discovered soybean varieties 
noticed to have nodulated profusely in 

lation. Previously identified varieties 
are Hernon 147, released in 1940 and 
"Magoye," released in 1981. The last 
variety is a cross between older East 
African cultivars. 

Work continues to select cultivars 
and test them with and without seed 
inoculation. Possibilities of a breeding 
program using such cultivars is being
examined. For further information on 
this work: contact F. Javaheri, FAO 
Agronomist, Mount Makulu Central 
Research Station, Private Bag 7,
Chilanga, Zambia. 

Opuntia - A New 
Nitrogen Fixing 
Genus 

Venkateswarlu and A.V.Rao re
port on a survey to identify nitrogen
fixing plants, other than legumes and 
grasses, from the Thar Desert in India. 
The survey was undertaken in order toimprove the fertility of arid soils 

through BNF. 
Several succulent Xerophytic plants, 

genus Opuntia, were screened fortheir 
N2 fixing ability by the acetylene re
duction technique. 

Azospirillum lipoterum was isolated 
from within the roots of Opuntia cocci
nellifera, 0. Dellina, 0. ficus-indica,0. 
microdays, and 0. vulgaris. 

These isolates are more efficient in 
N fixation as comparedgo isolates 
made from the tropical grasses. N,
ase activity of these isolates varied 

36.5 to 273.6 n motes of 
C2HJhr, with maximum activity for the 
isolate from 0. vulgaris.

The association of A. lipoferum with 
many species of Opuntia might be 
attributed to the accumulation and 
root exudation of organic acids, espe
cially L-malate, in these plants having
crassulacean acid metabolic (CAM)
pathway of carbon-dioxide assimila
tion. Opuntia spp. appears to be poter,
tial genus for enriching the soils in the 
desert ecosystem which otherwise are 
very low in nitrogen. 

For further information contact B. 
Venkateswarlu, Division of Soil-Water-
Plant Relationship, Central Arid Zone
Research Institute, Jodhpur- 342003,
India. 

Production of Inoculants
 
Rhizobia are delicate, living orga-

nisms and must endure storage, han-
dling, and shipment to be effective. 
Agricultural use of selected strains of 
rhizobia that are highly effective at 
fixing nitrogen is dependent on the 
availability of an inoculant technology.
This technology cultures the strain to a 
high population density and into a 
carrier material in which the rhizobia 
will survive distribution and marketing.
The rhizobia are then introduced into 
the soil in adequate numbers to nodu-
late sown legumes. 

The most important aspects of rhi-
zobial production are to increase cell 
population to sufficiently high numbers 
and to do this without contamination,
An example of a production lime scale, 
based on information from Dr. Thomas 
J. Wacek, Director of Inoculant 

Research, North American Plant 
Breeders, is as follows: (1)inoculation 
of gallon bottles (carboys) with selected 
Rhizoblum cultures from petri dishes-
these cultures are grown approxi-
mately one week: t2 ) inoculation of 
stainless steel fermentation vessels 
with the bottled culture-grown for 5-7 
days: (3) mixing of fermentation tank 
culture with finely ground humus or 
with humus granules: (4) curing of the 
impregnated humus at specified 
temperatures for one week or more: 
and (5) packaging in appropriate con-
tainers. 

Each step has its specifications and 
peculiarities which are watched closely
so that the process ends with the num-
ber of rhizobia and quality of inoculant 
which are necessary. Such things as 

5 

the state of cell growth at which harvest 
is commenced, the proper mixing of 
bacterial culture and humus, the pre
treatment of the humus, the proper
curing time and temperature and the 
proper packaging are important cri
teria which must be constantly moni
tored. 

Growth media are evaluated to find 
those which will give the greatest
growth and greatest viability of the 
product. Time and temperature vari
ables are also examined to find the 
optimum conditions for the maximum 
production of rhizobia and the proper
production of mixed strain inoculants. 

Specific growth media are often 
required by particular strains of 
Rhizobium. 
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The Bean/Cowpea CRSP All India BNF
 
October1981 marked the beginning 

of the second yearof the Bean/Cowpea 
Collaborative Research Support Pro-
gram (CRSP). 

CRSP is a coordinated research 
effort between U. S., African, and Latin 
American institutions and addresses 
the issues of hunger and malnutrition 
Beans and cowpeas are dietary staples 
in CRSP-associated countries where 
these crops provide a source of high 
quality protein and of B vitamins. 

To date. 14 ofthe 18 planned protects 
have been started or will begin soon. 
The projects include research partner-
ships between: Brazil-EMBRAPA/ 
Boyce Thompson Institute. Dominican 
Republic/University of Nebraska. 
Dominican Republic/University of 
Puerto Rico, Guatemala-ICTA/Cornell 
University.Guatemala-INCAP/Washing-
ton State University, Kenya-University 
of Nairobi/University of California at 
Davis. Nigeria-Universities of Ibadan 
& Jos/Michigan State University.
Nigeria-University of Nigeria at Nsukka/ 
University of Georgia, Senegal-ISRA/ 
University of California at Riverside, 
Tanzania-University of Dares Salaam/ 
Washington Slate University, Brazil-
EMBRAPA/University of Wisconsin. 
Cameroon-IRA/University of Georgia. 
Ecuador-IN IAP/Cornell University, and 
Honduras-EAP/University of Puerto 
Rico. 

CRSP has attacked some factors 
limiting availability of beans and cow-
peas by directing its resources toward 
supporting close collaboration within 
individual projects and a graduate train-
ing component in each protect for host 
country nationals. Other activities will 

emphasize multidisciplinary research 

and will identify means for distribution 
of research findings in ways whiun can 
benefit families in all bean/cowpea 
consuming countries 

The impact () rese,,cri u.- farming
families (women and children, along
with men. have i.n m)ortant role as 
producers, proce ;,ors. and consumers 
of beans and cuwpeas' are serious 
concerns of CRSD 

This con-ern is reflected In 
recognition of tha impcacl any change 
could make on -ill family members: on 
theuniqueness of families from culture 
to culture: and ,he need to see the farm 
family in a farrmng system perspective 
. . . wrote INancy W ,Axinn. CRSP's 
women-in "Jevelh) rmentspecialist, in 
the CRSF.COMMUNIOUE. 

Emph',sis is placeid upon using
research sites in traditional settings
including field trials on small farms, 
Problems which limit crop perform-
ance for subsistence farmers in their 
traditional settings include physical 
environment, pests and plant diseases, 
inherent plant response limitations, 
farming practices, and storage. 

CRSP expects to make important 
contributions to the resolution of the 
difficult and persistent problems 
associated with bean and cowpea
production and utilization. 

CRSP Newsletter 
CRSP produces an occasional news
letter. The BEAN.,'COWPEA Communi
queisdistributedbyCRSP. Room200. 
Center for International Programs.
Michigan State University. East Lansing, 
MI. 48824, U.S A. 

p ki 
 communication, specifically on theLumpkin Receives Azolla Grant development and production of BNF 

Tom Lumpkin has received funds for 
a project assessing Azclla use in tropi-
cal countries. The program is intended 
to stimulate the introduction of Azolla 
cultivation as a source of organic nitro-
gen into rice farming systems, 

The Azolla program will consist of 
three training workshops---one each 
in Latin America, Africa, and Asia---and 
will provide training for key scientists 
on the practical use of Azolla. This 
training will be based on a modified 
version of Chinese Azolla technology
The workshops will be coordinated 
through linkages with international in-
stitutions involved in rice research. 

Obtectives of Lumpkins program 
are to i1)train scientists who will serve 
as instructors in their home rice re-
gions: 12) produce A 'olla handbooks 
in regional languages and (3)write a 
comprehensive review of Chinese 
Azolla technology 

Lumpkin has extensive experience 
in Azolla See BNF Bulletin. Vol. 1, No. 
1. March. 1980. page 6 

The program is heing coordinated 
by Lumpkin througn NiifTAL. and he 
has toned !he NiiTAL stalff For further 
information contact T A Lurnpkin,
Azolla Project. Universilv of Hawaii. 
NifTAL Prolect. 3190 Mailh'Way. #300, 
Honolulu, Hawaii. 96 R2?. ISA. 

Project 
An All India Coordinated Research 

Project on BN F has been launched by
the Indian Council of Agricultural Re
search with eleven centers all over
India. The coordinating unit is located 
at the Indian Agricultural Research 
Institute, New Delhi-110012. India, 
with Dr. N. S. Subba Rao. Head, Micro
biology Division, Prolect Coordinator. 

Six objectives for the protect have 
been developed: 1) to intensify re
search on biological nitrogen fixation 
in a coordinated manner: 2) survey and 
ecology of N. fixing microorganisms, 
evaluation of' benefits of inoculation 
and interaction with host germplasin 
pesticides, and inorganic fertilizers: 3)
genetical studies to enlarge host 
spectrum by mutation, conjugation, 
transduction and transformalion; 4) 
somatic hybridization, tissue culture 
techniques and fusion of protoplasts 
using host plants and microbial cul
lures; 5) physiological studies to ex
ploit knowledge at the fundamental 
level on nitrogen fixing and relating 
enzymes to the applied side: and 6) to 
gain basic knowledge on nitrogen fix
ing and related enzymes involved in 
Azolla symbiosis with a view to har
nessing the knowledge at the field 
level. 

For more information on past work 
and future activities, contact Dr. Subba 

Rao. 

King at NifTAL 
James W. King joins the NifTAL staff 

as thc project's new Information Spe
cialist. His work at NifTALwill centeron 

training materials. Small group pro
cesses, self-instructional methods, 
and audio-visual modules will be used 
in future training packages. 

Additionally. King will supervise the 
production of the BNF Bulletin and the 
administration of library services. 
Under his guidance, development of a 
computerized bibliographic system
for materials dealing with legume/ 
Rhizobium symbiosis in tropical agri
culture is now underway. 

King received his Ed.D.in 1981 from 
Indiana University in Instructional Sys
tems Technology. He brings to NifTAl
experience in the areas of training, 
evaluation, diffusion and adoption. 
and media production 
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Continued from page 1 
The technology assessment team, headed by Randolph.

Assistant Director of the Resource Systems Institute of the 
East-West Center. spent the first months of the study 
identifying the concerns and questions which would he 
covered. They also reviewed the existing literature anc met 
with scientists in the Philippines and United States in 
order to become more thoroughly immersed in BNF 
techniques and technologies currently in practice, 

This 18-month study is attempting to 

answer many questions relating to the 
effects BNF technology will have in 
10 to 20 years. 

To give the study a manageable focus, a small set (.ft 
case crops, corn and rice. were chosen and a geographlQ
limitation, the United States and the Philippines. impose(

Though rice and corn are not currently thought of lit 
having BNF capabilities of their own and their choice 
might surprise BNF researchers, the reasons for st-d\'liro 
them are their preeminent place in human nutrition an 
their significant role in world nitrogen fertilizer consumO 
fion. (The U.S. adds 10 million metric tons of nitrogen to it; 
soils annually.) A third reason for focusing on corn ar.d rice 
is their potential to benefit from a wide range of BNF 
technologies--legume intercropping and green manurin, 
with corn, the use of Azolla with rice, and gains fron, 
association with nitrogen fixing organisms by both crons 

The choice of countries was based on consider_,tions
such as information availability, their present and poten-
tial role in the world system for corn and rice, and tMe 
existence of mator economic and scientific/techncal
linkages between the two countries, 

Already the choice of crops has been criticized as heirng 
too narrow, and the study is expected to address BNF 
questions in an overall perspective,

These concerns and others will be raised in Januarv 
1982, when an international, technology assessment 
workshop will be held in Honolulu. It will examine the 
relationships of BNF technology, development. and ooi-

icy. The Honolulu workshop and a BNF symposium in the 
Philippines the following March will mark the termination 
of the assessment's first phase. 

The second part of the technology assessment will be 
aimed at describing alternative technical, socio-eco
nomic. and policy-institutional futures which will be 
affected by BNF technologies. Specific activities will 
emphasize data consolidation through further interaction 
with collaborating individuals and institutions engaged in 
BNF research. An international and interdisciplinary team 
of scientists, convened at the East-West Center, will 
conduct an intensive analysis with input from overseas 
colleagues. Adraft of the final report will then be prepared. 

Having described the potential futures in the report, the 
researchers in the third phase of the study will evaluate
and reconsider the assessment, incorporating the initial 
questions as a review. Implications of the BNF study will 
he debated and a plan will be developed to monitor the 
real-world tracking of the assumptions that underlie the 
entire assessment. As a result, the monitoring will be a 
form of extended validation. Two evaluation panel meet
ingF are planned for Manila and Washington, D.C., with 
representatives from significant stake-holder groups. 

Completion and publication of the study's final report 
will be the last activity of the assessment process, al
though the dissemination of results is complicated by the 
large number of interested groups. A formal report will be 
directed to the National Science Foundation for future 
policy making purposes. The report will also be appro
priate for agricultural policy makers and those at ministe
rial levels. 

For the BNF research community, the technological
assessment will have indirect results. Particular BNF 
topics may surface as important research areas: BN F and 
potential policy issues may be shown to warrant further 
examination: research dissemination could take on new 
importance- new funding sources may be identified: and 
hopefully, more people will become aware of and con
vinced of BNF's value and role in the future, both agri
culturally and socioeconomically. 

Some Policy Issue-Areas and Questions
 
Technology Support Systems 
How will existing economic policies, de-
signed as they generally are for other pur-
poses (e.g., monetary stabilizations), affect 
the scope and rate of BNF utilization'? 
How and by whom will BNF be integrateci 
info each country's farming systems: Who 
will bear the risk of failure? Who will benefit 

?from success 

Land Use Policy 
If BNF technologies reduce the costs ann 
economic risks of growing crops on more 
marginal soils, in effect making such lancis 
more valuable, who gains and who loses'? 

May the soils themselves suffer long-term 
degradation through more intensive viori-
term use'? 

For further information contact 

Technology Transfer 
How will BNFtechnologies fit intotheevolv
ing issue of proprietary rights in agricultural 
biotechnologies ("breeders' rights," life
form patenting, elc.)? Will developing coun
tries, for instance, honor such rights? 

Will developing countries be satisfied to let 
farmers bear any risks which may emerge 
e.g.. variations in inoculant performance), or 

,will there be pressures to shift such risks 
elsewhere? If the latter, what effect will this 
have on prices and hence on accessibility? 

What role in BNF technology will be played 
by multilateral assistance agencies such as 
Development Banks. 

Dr Robert Randolph. Assistant Director,Resource System,'s Institute.East-West Center. 1777 Cast-West Road, Honolulu, HI 
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The Remarkable 32H1
 
One of the $1M Rhizobia 

This article by Joe Burton starts a series on what have 
been called the miilion dollar Rhizobium. These are strains 
which have helped fix incalculable amounts of nitrogen 
saving untoldmillions of dollars in the mining,processing, 
distribution, and application of fertilizers. Thanks go to 
Lloyd Frederick who suggested this series, 

Editor's Note 

Doi V. 

27 Years of Service 

RhizobiuT
Zm L N ewslet tr 

For over 25 years, the RHIZOBIUM NEWSLE TTER has 
been a source of information for researches, worldwide. 
and we must now report that the RIIZOBIUM NEWS-
LETTER has ceased publication. Oriqinallv eadled by 
Kevin Marshall. the NEWSLETTER continued undei Jim 
Vincent's guidance, assisted by L. M. Waters and Peter 
Graham. Recent issues have been edited by John 
Brockwell. Dick Date, Alan Gibson, and G. Turner Thanks 
to them and the many abstractors and contributors 
throughout the years. With gratitude for the NEWS-
LETTER's pioneering efforts. we reprinted here the eod 
torial from the silver anniversary issue of the RHIZOBILUM 
NEWSLETTER. (Some adaptations have been rnade an~i 
permission to reproduce the editorial has been given by
the NEWSLETTER's editors.)THEESLT ethe 
TH E PAST 

The RHIZOBIUM NEWSLETTER was born in the latter 
half of 1955, during a meeting of interested research 
workers at the University of Sydney. It followed a series of 
inoculant problems, and the intention was to provide i 
means of communication between the workers. Tihe rest i 
history - the NEWSLETTER went to nearly 500 labora 
tories located in more than 50 countries 

And what have been the major research achievements 
in that 25 years? At the practical level, there has been a 
marked improvement in the quality of inoculants, not only 
in Australia but in many other countries In no small way 
the quality control service which started Under Jim 
Vincent's guidance (U-DALS) has had a malor influenc. 
serving as the model to be adopted in a number of areas 
Inoculant application technology has also improved. 
initially with the use of pelleting techniques and rnore 
recently through the use of liquid inoculant applications 
Strain collections have become a favorite preoccupation 
in many laboratories, although it is reasonable fo question 
their usefulness unless the associated strain testing is 
both thorough and realistic. At the basic research level, 
few areas have been left untouched, and the bank of 
knowledge is much richer now than 25, or even 5. years 
ago. 

Strain 32H1, Rhizobium sp. cowpea type, has fre
quented the global literature on Biological Nitrog, Fixa
tion (BNF) since 1974 because of its part in upsettig the 
long-held theory that neither the leguminous plant nor its 
microsymbiont, the rhizobia, can fix nitrogen N, inde
pendently of the other. The flaw in this theory was dis
closed almost simultaneously by a team of Canadian 
scientists, Child and LaRue, and a team of Australian 
scientists at a Rhizobium conference in Australia in 1974. 

1Coninied on page 7 

Volume III, Number I 

yor mNeajsletteevents inthe period were theobservations 
by Dilworth and by Schollhorn and Burris (both in 1966) 
that nitrogenase reduced acetylene to ethylene. This has 
had a tremendous impact on research into all forms of 
nitrogen fixation, although more caution should be 
adopted in its use and in interpreting the results. Root hair 
infection is better understood, even though not everyone 
is in accord on the significance of lectins. Electron 
microscopy has provided a clearer understanding of 
nodule structure and there is a degree of agreement on 
the role, if not the location, of leghemoblobin. in nodule 
function. Bacteroids have been shown definitively as the 
site of nitrogen fixation, and more recently, for some 
strains at least, it has been shown that the genes res
ponsible for nitroqenase synthesis and function, are 

.... bank of knowledge is much 

richer now than 25, or even 5 years 
ago." 

..... 

carrieo in the bacterial genome. Advances are being 
made in understanding the regulation of nitrogenase in 
rhizobia, but there are still many mysteries to unravel as to 
why nitrogenase is induced and the physiological signi
ficance of the host. The products of N. fixation, both with 
regard to synthesis and transport. are better understood 
but energy utilization, both in form and quantity, is still a 
major reseaich area. Considerable research has gone 
into defining the environmental limitations to nodulation 
and nitrogen fixation; the major task now is to put this 
knowledge to use in defining workable managment 
systems to get the most from the legume-Rhizobium 
association. Among the many other significant findings in 
the past 25 years is the observation that some strains of 
rhizobia can form N -fixing nodules on a non-legume. 
namely Parasponia rugosa. This. and fhe increasing 
amount of work being done on Alnus-lype nodules, should 
help clarify the limitation to possible extension of N -fixing 
nodules to agronomically-useful species currently 
dependent on mineral N. (mlinkeoi n, 
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pH, Moisture and R. phaseoli
 
Studies in acid broth showed that 

the R. phaseoh strains have difterential 
sensitivity to pH Some strains have 
inherent ability to grow at pH less than 
5.0 but the majority ot them grew at a 
pH between 5.0 and 7.2. An acid-
olerant selecton (S-442) was identi-

fied from the parent strain of 442 
(P-442) during stram, selection studies 
in acid media This acid-tolerant selec. 
tion comoines acid-tolerance with 
improved aluminum and manganese 
tolerance. 

Survival studies of P-4 2 and S-442 
,were done in Santo Angelo (Haplor-
thox) and Bon Jesus (Hamplumbrept) 
using the fluorescent antibody (FA) 
technique Acid andor aluminum 
tolerance was demonstrated by S-442 
in the Bm Jesus but no in the Santo 
Angelo soil. probably due to the high 
5 0 6.0 mei and low 0.8 me) 

exchangeable aluminum contents of 
the soils, respectively IntheBornJesus 

soil. survival of both strains at a popu-
lation greater than 105 cells/g of soil 
after 30 days suggests that survival of 
R phaseoli would not limit nodule ini-
tiation or dinitrogen fixation. 

Plate count and FA studies showed 
that there was significant differential 
effect of moisture on the strains studied. 
Survival was excellent under both 
sterile and non-sterile conditions. 
Short-term flooding of soils did not 
affect the survival and symbiotic dini-
trogen-fixing capacity of the bacteria, 
In fact, this treatment appeared to have 
stimulated the activity of the Rhizobium 
strains, as indicated by the increase in 
nodulation and yiele.. However, excess 
moisture stress severely reduced 
dinitrogen fixation. 

Differences exist between R. 
phaseoli strains in their ability to with-
stand desiccation. In sterile soil, the 
order of resistance was: P-442 equal 
to S-442 and over-in descending 

INLIT Data Procedures
 
Data handl -g procedures for "A" 

experiments in the International Net-
work of Legume Inoculation Trials 
(INLIT), coordinated by NifTAL, have 
been completed. 

The completed analysis will be con-
ducted on the main harvest. Occa-
sionally. yield of both grain and foragecrops will be taken off the same plot. 

When this is so. a separate analysis will 
be made for both. unless the NifTAL 
network coordinator has indicated 
otherwise. Forages will generally have 
niore than one harvest. The total of all 
harvests will be combined and the 
analysis run on the total yield of dry 
matter per hectare Yield of both grain 
and forage will be calculated from 
amount and area harvested. Some 

BNF Grant Program 
The Committee on Research Grants, 

Board on Science and Technology for 
International Development. National 
Academy of Sciences iNAS) supports 
research in dveloping country institu-
lions on selected scientific questions. 
The NAS pror)oses to fund research 
orants on BN F and would be pleased 
to communicate ,ith institutions inter-
ested in basic BNF researchor applied 
research on underexploited or local 
legumes, azolla, and free living or 
associated nitrogen fixing bacteria in 
any of the following areas, as appro-
priate: 

1 relationships among micro-
organisms (rhizobiz. mycorrhizae. 
etc.) and host plants: develop-
ment of inoculation techniques: 

Leucaena experimentswill havebotha 
forage yield and a wood yield; both will 
be analyzed. 

Data analysis will also be conducted 
on early sample data, including total 
dry matter per piant at early harvest, 
resh weight of nodules per plant, 

cholorophyl, acetylene reduction andSNA. 

NifTAL will print means of all or any 
of th3 following observations taken by 
the cooperators (all observations will 
not be taken by all cooperators): 1) 
nodules per plant at thinning, 2) no-
dules per plant at early harvest, 3) 
percentage of pink or red nodules at 
thinning, and 4) foliage color (average 
value on scale of 1 - 5). Any data 
reported in non-standard units will be 

2. 	 quantityand late of nitrogen fixed; 
3. 	 effects of environment on fixation 

(problem soils, stressed condi-
lions, etc.); 

4. 	 management and cultural prac-
tices; use as green manure in 
cropping systems; and 

5. 	 nutritional analysis of nitrogen-
fixing species for food or forage. 

Collection identification, and eva-
luation of local nitrogen-fixing species 
may be included as part of a broader 
study. Grant funds may be used for 
support of scientists and technicians. 
purchases of grant-related equipment, 
research expenses, and travel. Long
term training and purchase of vehicles 
should not be included. 

2 

order--C-05, QA 1062, and CIAT 255. 
A 	similiar order was obtained in non
sterile soil, with P-442 over CIAT 255. 
The decline in population occurred 
during periods of severe desiccation, 
i.e., at moisture tensions greater than 
15 	bars. 

Data obtained from these studies 
led to the conclusion that nodulation 
failures associated with stress condi
tions like pH, high aluminum, and 
moisture stress in the tropics may be 
more an effect on nodule initiation and 
the symbiosis, or on the host plant, 
than on the survival of the specific 
Rhizobium. 

For further information on this article, 
contact Dr. Denis Amara, Dept. of 
Agronomy, Njola University College, 
Private Mail Bag. Freetown, Sierra 
Leone. Amara is a recent graduate of 
Ohio State University and a former 
intern trainee in BNFtechnologyat the 
NifTAL Project. 

noted by the network coordinator. If 
data is recorded in units that cannot be 
converted to standard units, the data 
will not be stored in the composite file. 
Whether or not to analyze such datawill be the prerogative of the network 
coodinator, but there will be no discre
lion as to whether or not the data is 
stored for comrposite analysis. 

Analyses will be run with missing
values, even when they are excessive. 
It is anticipated that some cooperators 
will have many plots with no data, 
either scattered randomly or as com
plete replications. 

ForfurtherinformationonthelNLIT 
program contact Dr. Robert Davis, 
Director of International Programs, 
NIfTAL Project, P. 0. Box 0. Paia. HI 
96779, USA. 

Grants are for less developed coun
try institutions only; middle income 
countries may participate if their pro
posal (a) involves collaboration with 
other grantee institutions, or (b) pro
vides a scientific component other
wise inaccessible to the project. 

For further information and pro
r osal preparation guideliries and pro
cedures, please contact Dr. Michael P. 
Greene, Executive Secretary, Commit
tee on Research Grants, giving a brief 
description of the area of interest. Di. 
Greene is at the National Academy of 
Sciences, 2101 Constitution Avenue, 
Washington, D.C. 20418, U.S.A. 
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N Fixing Tree 


Membership is 
open to all persons 
interested in nitro-
gen-fixing trees in 
the Nitrogen Fixing 
Tree Association(NFTA) whose pur-
pose is "to encour-

age international 
development communication, and uti-
lization o nitrogen 'ixing trees to pro-
vide fuel, fertilizer, forage, feed, fiber, 
forests, and other products." 

NFTA will be promoting scientific 
publications and will also occasionally 
promote conferences and workshops 
on nitrogen-fixirg trees. 

Persois interested in membership 
may obtain information fron Mr. Rick 
Van Den Beldt, Executive Secretary. 
NFTA, Box 680, Wainanalo, HI 96795. 
USA. 

Leucaena Research 
Reports 

The name of the Leucaena News-
letter has been changed to LEUCAENA 
RESEACH REPORTS in order to more 
accurately describe its intent. This 
annual publication contains a world-
wide collection of research notes and 
brief technical reports on Leucaena. 

Over 500 scientists and institutions 
in 70 countries are receiving the 
Reports. Interested contributors should 
request "Guide to Contributors" from 
the Reports' editor, Dr. James L. 
Brewbaker, University of Hawaii. 3190 
Maile Way, Honolulu, HI 967822. USA. 
The annual submission deadline is 
June 1. 

Winged Bean Book 
in 2nd Edition 

The second edition of THE WINGED 
BEAN. A HIGH-PROTEIN CROP FOR 
THE TROPICS has been released by 
National Academy Press. Washington, 
D. C. Initially compiled by Louis 
Lazaroff of the ICDUP, the book dis-
cusses the agronomy, the food use 
and nutritive value, and the pests and 
diseases of the winged bean. An exten-
sive reading list is also provided. 

This report is based on cootbuo 
tions received from 32 winged bean 
researchers and includes many new
findings. However. it remains an nt 

duction of the plant and not a detailedI 
review of all winged bean knowledge. 
Its main purpose is to acquaint admini-
strators and uninitiated researchers 
with the plant and its promise. 

Thailand BNF Course
 
NifTAL and the ['acleriology and 

Soil Microbiology Br, nch. Division of 
Plant Pathology. Dep-Iment of Agri-
culture. Kaseisart University Campus 
annouce a siy',week training course in 
Legume/Rhlzobiurm technology to be 
held 1 November to 10 December 
1982. 

the course is to 

prowde training in techniques of 
applied Rhizonium research for 
workers n Soulhvest Asia and to pre-
pare them fur participation in a co-
operative research net,.vork. 

This practical training course aims 
to augment the pool of individuals in 
tropical Asia who have the technical 
skills for using rhizobia in research. 

Soybean Course at 
INTSOY 

An INTSOY course of interest to 
BNF res. archers will be held 17 May 
to 6 August 1982, at the College of 
Agriculture. Urlbana-Champaign. Illi-
nois. The course is titled Technical 
Aspects of Soybean Production." 

The course begins with the seed 
supply and continues through market-
ing of the crop The course is especially 
appropriate for people who ,vill give 
leadership to the establishment and 
expansion of soybean production in 
their countries The BNF process wil 
be discussed. 

INTSOY offers no scholarships and 
all enrollees are expected to under-
stand, read. write, and speak English 
For information write to INTSOY 
College of Agriculture. University of 
Illinois 113 Mumford Hall 1301 West
Gregory Drive. Urbana]:i I6801 USA 
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development, and production pro
grams involving legumes. 

Prospective participants should 
write, providing a resume and includ
ing information on present responsi
bilities and prior experience, prior train
ing in bacteriology, proficiency in Eng
lish language. and expected respon
sibilities after completion of the course.Candidates from Thailand should 

contact Mrs. Yenchai Vasuvat. Bac
teriologyand Soil Microbiology Branch, 
Division of Agriculture. Bangkhen, 
Bangkok 9. Thailand. Ali others con
tact Dr. James W. King, Director, 
Communication and Training Systems, 
N:fTAL Project. P. 0. Box 0, Paia. HI 
96779, USA. Application closing date 
is 15 July 1982. 

BGA and Rice 

The relationship between bluegreen 
algae (BGA) and rice is the topic of a 
publication by IRRI, Los Banos, Laguna, 
Philippines. BLUE-GREEN ALGAE 
AND RICE presents a compilation of 
the relevant international research on 
the ecological, physiological, and 
agronomic aspects of BGA in flooded 
rice paddies. Authors Drs. P. A. Roger 
and S. A. Kulasooriya have also in
cluded an extensive bibliograph, as 
well as an analytical listing of refer
ences, both of interest to BNF 
researchers. 

Information will be useful to micro
biologists concerned with algae from 
a scientific viewpoint and to agrono
misls and field workers interested in 
the practical value of BGA's nitrogen 
supply to the rice plant. 

Warning on
 
W g Ba S
 

With the increased interest in 
winged beans and the almost 
casual exchange of seeds, NAS 
has noted the following warning: 
In the Ivory Coast. Indonesia, and 

virus diseases and 
nematodes that severely limit 
winged bean yields have been 
discovered. The viruses are seed
borne. and until uncertainties 
ore antet hesbntil unedrovert he pot enofalsspread of fthese 

diseases are resolved, precau
tions should be taken with seed 
introductions and the widespread 
exchange of uncertified seed 
should be curtailed. 



Nitrogen Cycling in 
West Africa 

The SCOPEIUNEP International 
Nitrogen Unit has released NITRO-
GEN CYCLING IN WEST AFRICAN 
ECOSYSTEMS. proceeding of a work-
shop 1978) held at the International 
Institute for Tropical Agriculture. Ibadan, 
Nigeria 

The malor part of the hook is devo-
led to disCuSSIOnS of present know-
'edge of nitrogen cycling in three malor 
ecosystem types in ,Nest Africa-
savannas. forests. .nd agro-ecosys-
terns Of interest to BNF researchers 
are reports from Mani-native legumes 
and Rhizooniumisolation, Senegal-
so,,a bean inoculation and Acacia 
senieoal and a soil-tree system: Ivory 
'-oast--oresence and distribution of 
R /Joonicum and R cowoea. Nigeria 
-. lracnis PVTyogaea and nitrogen 
cniorosis and local inoculant produc-
tion and S'erra Leone-weed control 
and N restoration with legumes. 

For further information, write 
SCOPE UNEP International Nitrogen
Unit Roval Swedish ,Academy of 
Sciences. Box 50005, S-104 05 

Nairobi MIRCEN 
rS0. Keva of the Nairobi MIRCEN 

reports an supincrease in the number 
of farmers supplied with Rhlzoblur 
inoculant in 1982. Over 180 farmers 
received inoculant compared to 101 
farmers for the same months in 1981 

This increase is due to demonstra-
lion plots, a national show. and suc-
cessful application by the farmers 
themselves Inoculant was supplied 
or beans. soybeans. cowpeas. pigeon 
peas. and some forages 

Activities of this MIRCEN include 
training, culture collection, inoculant 
production. information dissemiration, 
regional cooperation. and demonstra 
lion efforts. Dr. Keya can be contacted 
the University of Nairobi. P. 0. Box 
30197, Nairobi Kenya. 

Ethio 

Kenya 
Tanzania 

Afrio 
7z 
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MIRCEN NEWS: Promoting Cooperation 

The MIRCEN NEWS offers infor-

mation of regional activities dealing 
with Unesco's programs in applied 
environmental microbiology and bio-
technology. Microbiological Re-
sources Centers IMIRCENs) are con-
cerned with the use and preservation 
of microbial strains for deployment in 
environmental management, 

Published twice a year, MIRCEN 
NEWS provides information on manage-
ment. distribution, and utilization of the 

microbial gene pool, relates efforts on 
the conservation of microorganisms 
(with emphasis on Rhizobium gene 
pools), discusses new inexpensive 
microbial technologies, notes applica-
lions of microbiology to rural econo-
mies, and reports training efforts. 

Individuals, university departments, 
and research institutes desirous of 
using the MIRCEN network will find 
useful contact points and addresses 
in MIRCEN NEWS. 
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Nodulation Research in 
Ethiopia 

In many tropical production systems 
the presence or absence of naturally 
occurring legume nodulation is not 
well documented. Preliminary obser
vations on nodulation in farmers' fields 
can therefore be a useful beginning to 
identilying problems which may be 
solved by inoculation orother agronomicmethods. Such a preliminary survey 
was recently carried out by researchers 
at the Wolayta Rural Education Project 
in Soddo Wolayta Province, Ethiopia. 

T. Teka, D. Balcha & J. C. Gires 
found very poor and erratic nodulation 
in Phaseolus vulgaris Othercrops, such 
as Pisum sativum, Cicerarietinum, and 
Vicia faba, tended to be better, but still 
showed erratic nodulation. The study 
suggests that improvement in N fixation 
by legumes is needed in the area. Low 
P seemed to be a major limitation on 
nodulation, prompting the suggestion 
that, fordeveloping countries, rhizobia 
capable of acting in low fertility soils 
are needed. 
Ti 

Research 
B. B. Singh and J. K. Mligo reported

recently on the free nodulation of local 
soybean lines in Tanzania. Fourteen 
soybean varieties were evaluated for 
their ability to form nodules with and 
without Rhizoblum inoculation. The
experiment was conducted in a field 
where soybean had never been grown 
before. Nine varieties including Bos
sier and Hardee formed good nodules 
only when inoculated but showea very 
little nodulation without inoculation. 
Five varieties. 3H/1, T-49, 1H/192, 
7H/101, and 2120, showed moderate 
to good nodulation irrespective of 
inoculation, All these varieties are of 
tropical origin. These data indicate 
that the tropical, local soybeans have 
specific genes which permit recogni
lion and consequent nodulation by the 
natural Rhizobium present in tropical 
soils. Apparently, the temperate varie
ties lack such genes. 

The researchers are grain legume 
breeders at IITA/USAID/Tanzania Crop 
Research Project, A.R.I. Ilonga, P/B. 
Kilosa, Tanzania. 

Persons interested in receiving the 
MIRCEN NEWS should address re
quests to Dr. T. Rosswall, Secretary, 
UNEP/Unesco/ICRO Panel on Micro
biology, Department of Microbiology, 
Swedish University of Agricultural 
Sciences, S-75007 Uppsala, Sweden. 

Rhizobium MIRCENs are located 
in Brazil, Kenya, the U.S.A., and at the 
NifTALProject.Other MIRCENsarein 
Thailand, Egypt, Australia, Sweden, 
and Guatemala. 
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II DIRECTIONS of sharing meanings." Corn- Communication processes will be 
munication also implies an exchange used to bridge the g.p between

IN or sharing, not only speaking but also audiences and messages by creating 
listening,not only writing bu: also read- shared meaining. When meanings areCOMMUNICATION ing What ,s shared by people engag- between and among people,shared 
ing in the communication process is communication occus. 

After all is said and done, it will be meaning, an intent or purpose to words, 
our ability or inability to communicate visuals, or actions. Further columns in this series will 
information about BNF that will directly suggest ideas to improve the com
influence the impact we seek-to in- As the exIoration into the world of munication process. and will offer 
crease agricultural productivity through- BNF continues, the communication ways to avoid Fetridge's law, "Impor
out the tropics while minimizing depen- process will expand. BNF efforts to tant things that are supposed to happen
denceon costly, non-renewable energy communicate are attempts to inform, do nct happen, especially when people 
sources. This issue of the BNF develop attitudes,and shape behavior arelooking."WewantBNFtechnology
BULLETIN will begin aseriesof articles by sharing information with specified to be disseminated and adopted, 
on the communication process and its audiences. This information is coded especially when people are looking.
relationship to BNF technology and in special words and precisely de- - James W. King
BNF dissemination, signed visuals. Problems arise when 

the intended audiences do not share 
Communication comes from the or understand the meanings used in BNF Buli 

words community and common. Com- words or visuals. This is one reason U etin 
munity can be thought of as participa- BNF is in the realm of science-the The BNF Bulletin is now an esta
ion in common or interests in cc mon. precision involved in the definitions of blished vehicle for communicating the 

Community of interests imparts the the language, and while these defini- highlights of BNF programs and re
feeling of sharing. The other word, tions may not be perfect, their use search to the agricultural community
 
common, is defined as shared by all, fosters an environment in which better worldwide.
 
belonging equally to everyone, preva- communication can be attained.
 
lent, and widespread. 
 There will be three issues per year 

Both community and common are However. as BNF research be- and these will be distributed in April. 
derived from the Latin for "exchange" comes more widely diffuesed into prac- July, and December. The Bulletin is 
or "share." Thus communication is tice. communication problems will being expanded to include a biblio
rooted in an exchange or sharing of increase. Our audiences are now being graphy on Rhizobium research. This 
commonalities. Communication of enlarged and are changing from solely bibliography will be consecutive to 
BNF information can be thought of as other researchers to policy makers, that previously offered in the Rhizobium 
"the process of sharing meanings." field workers, extension agents, and of Newsletter and can be accumulated 

course, the farmers themselves. How as a chronological file of published
"The process..." Process Implies will meanings be shared between such work on Rhizobium. 

ongoing development, continuous acti- diverse groups of ndividur-ls? NifTA L 
vity, communication Is a process be- and FAQ are meeting this challenge Researchers in developing coun
cause it is always developing, depend- through the joint dt:velopment of a tries wanting copies of individual 
Ing on the experiences of the oeople pocket field guide on legume inocula- papers in the bibliography can request
involved. tion for extension workers worldwide. these from the NifTAL Proiect. 

Panel Meets on BNF Technology 

I P ' ~ ' ; 0 E y 1 1 1 

As part of the BNF technology assessment beng conducted by the East/West Center a panel session on Long-Term 
Prospects and Policy Issues was held in Honolulu, January, 1982. 

Presentations by S. Ahmed, R. Grossman, and R, Randolph of the East/West Center provided the context of the 
discussions and offered BNF researchers alternative scenarios. Working groups discussed the forces guiding BNF. 
trends and prospects, socio-economic impacts. information delivery, and BNF support systems. 

Participants included M. Alexander, B. Bohlool. J. Burton. R. Davis, L. Frederick, M. Greene, D.Gross. M. Habte J. 
Halliday, T. Lumpkin, D. McNeil, E. Schroder, P. Somasegaran. N. Shaw, D. Weber, and S. Whitney. For further information 
on the assessment, see the BNF BULLETIN, Vol. 11,No. 3. 
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IARI .BNF1AR1 BNF 
Symposium 


Dr. G.S. Venkataraman. Project
Coordinator. All India Coordinated 
Protect on Algae reports that a wide 
range of BNF topics ranging from 
genetics to field application wpre dis-
cussed and papers presented at the 
National Symposium on Biological 
Nitrogen Fixation held at the Indian 
Agricultural Research Institute lIARI), 
New Delhi. 25-27 February. 1982. 

The Symposium was organized by
the Food & Agriculature Committee of 
the Department of Atomic Energy 
iDAE) 

The program began with a theme 
session on Biotechnologies for Nitro-
gen Fixation including presentations 
of future approaches to photoauto-
tropic nitrogen fixation. heterotropic 
nitrogen fixation, national strategy for 
Rhizobium inoculant production, pros-
pects and problems in the use of gene-
tic engineering, and perspectives in 
nitrogen fixation technology: bio-
chemical and genetic aspects.

Over 50 research papers were pre-
sented. During open forum sessions,
details of research, development, and 
extension methodologies were criti-
cally discussed and evaluated for the 
transfer of BNF from lab to land. 

The Symposium recommended the 
following short and long term 
approaches at the national level: a)
instituting an effective extension pro-
gram for popularizing existing blue-
green algae. Azolla, and R.hizoburn 
technologies with suitable infrastruc-
tural support. b)assessing available 
BNF technologies, c) instituting a 

Contoueo !,om Daqe I 

,lcensing procedure for biotertilizer~manufacturers, d) identifying and 
domesticating new nitrogen fixing
microorganisms, e)plasmid mediated 

technology to transfer genes coding
for Nfixation, genetic manipulation of 
strainls derepressed for N-fixation. and 
to enlarge host spectrum for Rhizobium, 
and f)establishing a National insti-
lute for BNF, culture collection, and 
quality conhol center. 

The proceedings will be published 
by the DAE in late 1982. Contact 
[Dr. Joseph Thomas. Biology& Agricul-
ture Division. BARC. Trombay,
Bombay-400 085. India. 

Vien BNF R 
na LNF ResarcL 

The Joint International Atomic 
Enegy Agency/Food and Agricultural
Organization (IAEA/FAO) Program for 
Isotopes in Agriculture Research 
Coordination Meeting on Biological 
Nitrogen Fixation was held from Jan. 
24-29 in Vienna, Austria. NifTALSenior 
Agronomist Dr. A. Sheldon Whitney,
along with Dr. S. Verniau of the FAO 
BNF program, represented outside 
organizations at the meeting, 

Program contractors presented 
reports on experiments conducted 

during past years. Reports were made 

Argentinian CourseA gniinC usonFermentation 

The Centro de Investigacion y
Desarrollo de Fermentaciones Indus
trailes (CINDEFI) is one of the few 
institutions in the world capable of 
conducting research in fermentation 
and related aspects of production. 
CINDEFI now plans to provide training 
in Rhizoblum fermentation for wor" ers 
in South and Central America. 

The 3-week course will be held at 
Universidad Nacional de La Plata from 
7-27 June 1982. Sponsors are UNEP, 
Unesco, Cl N DEFI, and the Universidad 
Nacional de Investigaciones Cientifi
cas y Tecnicas. 

Rhizobium workers can obtain in
formation from Prof. Antonio P.Balatti, 
Rhizobium Fermentation Training
Course, Facultad de Ciencias Exactas 
IUNLP, 47 y 115, La Plata, Republica
Argentina, Enrollement is limited to 15 
persons and the application deadline 
is 30 April1982. 

Meeting
Metin 

on varieties times N levels (1981), P 
levels (1980), and non-fixing controls 
(1979). Experiments in 1982 will involve 
the factors of varieties (2 or 3 selected 
from the previous experiments) versus 
rhizobia inoculation and/or P levels. 

Two new programs being under
taken are measurement of N gains as 
a result of incorporating legjumes in 
cropping systems and intercropping
experiments designed to achieve 
greater efficiency of N uptake by the 
non-legume. N fixation by the legume 

will also be measured. 

Rhizobium Newsletter 
THE FUTURE 

The rapidly increasing cost of nitrogenous fertilizers,
and the increase in world demand for protein, ensures a 
bright future for nitrogen fixat:on research, and naturally
for studies on legume nodulation. A major problem will be 
the production of reliable, high count inoculants capable
of maintaining their viability under conditions of adverse 
storage and transport in developing countries. There is 
also a need to develop easy-to-use and reliable inoculant 
application procedures for poorly-educated farmers in
these countries Anyone able to devise a suitable seed 
pre-inoculation procedure, able to withstand the many
environmental stresses to wnich such seed would be 
exposed, vould be making a malor contribution to legume
nodulation research. 

Another malor area in need of urgent attention is the 
ecology of rhizobia. Among the problems involved is the 
quest for strains able to effectively nodulate plants grow-
ing in soils of low pH. There is also a need to understand 
the factors affecting survival of rhizobia, and of the factors 
that enable introduced strains to compete with indigenous
strains in forming nodules. All this will involve basic micro-
biological research, but before this can be undertaken in 
depth it will be necessary to define the essential charac-

ters in the rhizobia determining these attributes. Bacterial 
genetics is likely to play an increasingly imporlant part in 
these studies - in fact the application of genetics to this 
work is likely to be more fruitful than seeking to increase 
host-range, or improving the effectiveness. of existing
strains. 

The host plants should not be forgotten; alreadywe are 
seeing an increasing interest in host genetics, both for 
studies on the understanding of nodulation and for 
attempts to increase productivity. While such work is more
lime-consuming than bacterial genetics, the results are 
likely lo be lust as, if not more, significant than that with the 
bacteria. In this connection, itshould be appreciated that 
breeding for attributes other than increased nodulation 
per se could lead to greater increases in nitrogen fixation 
than breeding for increased nodulation and/or nitrogen
fixation! 

The next 25 years will undoubtedly achieve a better 
understanding of the physiolog cal/biochemical/gene
tical basis of the legume-Rhizobium association. In addi
lion, this vill also help the quest for extending N -fixing
associations to other corps. Much has been written about 
genetic engineering being able to put nitgenes info 
plants - perhaps it would be more feasible to consider 
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Continued from page 6 

Rhizobium Newsletter 
introducing the ability to form symbiotic associations to 
such plants. Who knows, only two or three characters may
be involved, and there would not be the worry of having to 
locate the nit genes in plant organelles in which they are 
capable of expression. 

Regardless of the various directions the research will 
take, the next 25 years are sure to produce some exciting
research. However. it is vital that this research produce
results of practical significance if the continued support of 
fund-granting administrators is to be maintained. The gap
between basic and applied research is widening, not 
narrowing. One of the prime objectives of the RN was totry 
and effect a reversal in this trend by keeping everyone
informed of latest developments and oroviding avenues 
forexpression of research requiremers that others better 
situated, can perhaps satisfy. 

,"'"important 
L-. 

f.. 

Infection of white clover root hairs lead to the forination of nitrogen-fixing 
nodules In this photo the cetormed root hai, is markedly curleoat the root hair ith 
('shepherd crook can be seen) Rhizobium tflol 0403 has entered the root hlair 
producing the infectionthread tcan oe seen) The inection thread branched it the 
root har base,entered the cortex, and stiniulated the forrmat,c- n the ,iidue I...... 
on whch ths infected root hair resides (Photo by Dazo and rcnet aru1.crpft,, 
preoaration Journat of kfMemotane fioloqv 

Continued from page I 

The Remarkable 32H1 
Working with cells of rapeseed (Brassica napus L.), brome-
grass (Bromus inermis Leyss) and wheat (Triticum moia-
cocceum L.) in association with strain 32H1 (Rhizobium 
sp. cowpea type), Child and LaRue demonstrated nitro-
genase activity by acrlytene reduction. Scowcroft and 
Gibson. at this same meeting, demonstrated that strain 
32H1 in association wilh tabacco cells IN tabacumi 
produced nitrogenase which reduce.d acetylene to 
ethyleneandfixednitrogenusingistopic N .Itshouldhe 

tpointed ou . however, that D.A.Phillips, wotki'ng at Indiana 
State University, had noted nitrogenase activity by strain 
32H1 in association with soybean cells (Glycine max L. 
Merr.) (Personal communication with the author). This was 
not too surprising since various workers have reported
that certain strains of cowpea rhizobia can induce nodula
lion of the soybean. The real significance of this finding 
Nas overlooked. 

ORIGIN OF 32H1 
Like most early Americans, Rhizobium strain 32H1 was 

an immigrant. The late Prof. 0. N. Allen visited South 
America in 1967 as a guest and advisor of various groups
of scientists with mutual interest in the Rhizobium: legu
rinous olant associations. One of Prof. Allen's objectives 
on this trip was to collect rhizobia germ plasm. The 
nodules collected were sent to me for isolations. Strain 
32H1 was isolated from a nodule on the roots of a 
leguminous weed (Crotalaria paulina, Schrank) found 
growing in a red acid soil near Porto Alegre in Rio Grand, 
do sul, Brazil, where it was growing vigorously and hud 
deep green leaves. Nodules were collected and dried 
over silica gel and forwarded to Milwaukee for isolations. 

Following purification, the isolate was tested on the 
cowpea (Vigna unguiculata L. Walp) for its ability to 
nodulate and fix nitrogen on the cowpea. Fortunately, the 
strain not only produced many nodules but it brought 
about excellent nitrogen fixation. If the latter had not 
occurred, the culture, like many others, would have been 
discarded without further testing. 

After a rhizobia isolate has shown good nitrogen
fixation on its parent host, the next step is to test iton other 

leguminous plants which are nodulated by the 
same species,variety, or kind of rhizobia. Broad-spectrum 
strains of rhizobia are very desirable for inoculant pro
ducers and this is particularly true in the cowpea mis
celiany, which embodies so may diverse species. Strain 
32H1 was tested on other commercially important legu
minous crops. It proved highly effective on several of 
these: peanut (Arachis hypogaea L. mung bean (Vigna
radiata L.Wilcek), annual lespedeza (Lespedezastipulacea
Maxim, and L striata Thunb.), guar (Cyamopsls tetra
gonoloba L.), and velvet bean (Mucuna deeringiana Bor. 
Small), and Indigofera spp. It was only moderately effec
tive on Albizia julibrissen, Darazz; Desmanthus spp. and 
the perennial lespedezas (L sercea Thunb. Beatty, 
L virgata D.C.; L. capitata; and L.daurica Schindl). It was 
poor on tepary bean (Phaseolus acutifolius Gray) and only
fair on the winged bean (Psophocarpus tetragonolobus L. 
D. C. 

A WORLD TRAVELER 
The wide spectrum of leguminous hosts which res

pond effectively to strain 32 H 1 made it a prime choice for 
use in commercial inocula for the cowpea cross
inoculation group. It has been a component of the cowpea
'noculum for almost 9 years. Undoubtedly, it has numerous 
descendents all over the United States and in many other 
countries. The strain has also proven very competitive with 
many other cowpea rhizobia in tests of this quality. This 
has undoubtedly improved its ability to survive in soils 
once it has been introduced. 

Strain 32H1 has also been widely spread to scientific 
laboratories in all continents. Publication of the remark
able ability of this strain to generate nitrogenase inde
pendent of the host opened the door for new avenues of 
research, and itcontinues to receive honorable mention in 
scientific publications the world over. 

- Joe Burton 
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SHORT TAKES
 
Dr Charles Simpkins, formerly of 

DS AGR USAID, Washington, has been 
assigne totheAIDofficein Rangoon. 
Burma, Simpkins will serve as the agri-
cultural officer in charge of AID spon-
sorecl acricultural prolects. in parti-
cular the oilseed prograrn currently 
uncter~va,, 

M a I 
Dr Alva App will be assuming the 

(Juties of Deputy Director at the Inter 
natonal Center for Insect Physiology 
and Ecoogy Nairobi. Kenya. App will 
be on a t.oear leave of absencefrom 
hits position a, Boyce Thompson Insti-
ule ann IRRI 

Jaime Mora Cells, director of 
researcr at the Nitrogen Fixation 
Researcn Center Cifno. Mexico. and 
a specia:ist in the me.anolhsm of nitro-
qen .as recently avwarded the prest-
gious 	Elias Sourasky Prize in cience,
Mora has studied the mechanism by 
.vhich a p!ant fixes nitrogen, the elim 
nation of excess ammonia in animals 
and the enzyme cycle that regulates 
that vital fi-nction and hi),osynthesis of 
urea. This carried him into research of 
certain nitrogen, high amino acids. the 
biosynthesis of ;arginine. the genetic 
analysis of a plant ann the melabolism 
of nitrogen in relation to the metabolism 
of carbonw/rates 

Names and addresses of contract 
directors are as follows: 
Dr. Martin Alexander 
Dept. of Agronomy 
Cornell University
Ithaca, New York 

Dr. B. Ben Bohlool 
Dept. 	of Microbiology 
University of Hawaii 
2535 The Mall, Room 207 
Honolulu, Hawaii 96822 
Dr. H. 	 D. Gross
Dept. 	of Crop Science 
North Carolina State University
Raleigh, North Carolina 27607 
Dr. 	Jake Halliday 

NifTAL Project' 
P. 0. Box 0 
Paia, Hawaii 96779 
Dr. Eduardo Schroder 

College of Agricultural Sciences 
Dept. of Agronomy & Soils 
Universidad de k terto Rico 
Mayaguez, PUERTO RICO 00708 

William R. (Bill) Kerrey, NifTAL 
Associate Director, left the Project in 
early 1982 to return to his home in 
Nebraska. Kerrey now assumes the 
duties of campaign manager for his 
brother who is running for the office of 
State Governor 

OM-
NifTAL and INTSOY have just com

pleted a Statement of Understanding." 
The two prolects will exchange in
formational materials, communicate 
future research trends, disseminate 
research products to each other for 
use with their respective cooperators, 
coordinate international trials programs 
vth Rhizobiim and explore possible 
cooperation to reinforce each other's 
training ptograms. INTSOY was repre-
sented by Drs. Chris Stearn and 
H E. Kauffman and NiITAL by 
Drs David McNeil and Jake Halliday. 

,. 
Vesicular Arbuscular Mycorrhiza 

Research for Tropical Agriculture, a 
state of the art report by Dr. Barbara 
Mosse on vesicular-arbuscular 
mycorrhiza trom 1930-1978 has been 
published For copies of this report, 
Research Bulletin 194, contact the 
College of Tropical Agriculture and 
Human Resources Order Desk. Room 
108. Krauss Hall. 2500 Dole Street. 
Honolulu. HI 96822. USA 
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Dr. Eugene Kron, consultant to the 
government of Gabon. reporls the 
beginning of an agroforestry project 
using Leucaena Sites near Libreville 
and Franceville have been selected for 
the first trials. Korn can be reached at 
the Ministere De La Plantification, Du 
Development et Des Participations, B. 
P. 3918. Libreville. Gabon. 

s on 

The October 1981 issue of TROPI-
CAL AGRICULTURE (the Journal of 
the Faculty of Agriculture. University of 
West Indies)featured papers and work
shop discussion presented at the 
Regional Workshop on BNF held at 
the University from 4 to 8 January
1981. The issue included papers by 
J. Burton. R. Eaglesham. R.A. Graham, 
and G. Elkan. 

ICRISAT distributes the INTER-
NATIONAL PIGEONPEA NEWS-
LETTER, issued yearly in August, as a 
communication link for researchers 
interested in development of Calanus 
ca/an. Information on the newsletter 
may be obtained from Dr. Donald G. 
Fans. Principal Pigeonpea Breeder. 
Pulse Improvement Program. ICRISAT 
Patancheru P 0.. Andhra Pradesh 502 
324. India. 

http:ananr),'eUn.,e,sir.of
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To Study or To Construct 
Why study asscciative and biological nitrogen fxation 

instead of incoroorating the nitrogen fixation genes directly 
Into the plant genome? Dr K. T Shanmugam offers one 
response In the accompanying article Shanmugarn. Asso-
cdate Professor. Department of Microbiology and Cell 
Science at the Universityot Florida. Gainesville, FL, 32611, 
discusses his reasons for avoiding genetic engineering in 
BNFsystems at this time Readersviews on this article are 
welcome please address your letters to the BN F Bulletin 
Thanks to Dr Shanmugan for sharing his information with 
us and for allowing us to print his comments Editor 

We believe there are highly cogent and compeiling 
reasons for avoiding, at this stage, emphasis on genetic 
engineering efforts as a substitute for research to improve
existing biological nitrogen fixation systems. The idea of 
developing plants ,vith nitrogen fixing capability is highly
appealing but the task is far more complex (and probably
will require far more time) than implied by many people. 

Nitrogen-fixatlion genes (nit) have been genetically
transferred to other non-nitrogen fixing organisms. Reci-
pient species include Escherichia coh, Salmonella 
typhimurium, Psetidomonas sp., Erwinia sp, Agrotacterium 
sp.. Proteus '?irahlis as well as the yeast. Saccharormvces 
cerevisiae. Among the bacteria-nif hybrids, nilrogenase
synthesis and activity can be detected in some (at low 
levels) and not in all organisms. The yeast-ni hybrid, the 
only eukaryotic nit hybrid studied so far. failed to produce 
any detectable nitrogenase activity In short, despite
extensive effort no one has yet produced a new nitrogen-
fixing hybrid bacteriurr (outside the naturally occurring 
genera) or an eukarvote iyeast) capaple of growth when 
dependent on N. as sole source of nitrogen 

The id,:'-, of deveiopinq phlrs win urv'-
geni fixi 'q cilabilitv ~is 
ing. . 

Developing nitrogen fixing plants is going to be far 
more difficult than the production of nitrogen fixing bacteria. 
In Klebsiella pneumoniae (the only ornlanism studied in 
detail) 17 or 18 genes constitute the nit complex. and all 
are essential for nitrogen fixation by the cell. These Include 
structural genes for nitrogenase and nitrogenase reduc-

tase. activators and modifiers of the nitrogenase and 
nitrogenase reductase as well as (possibly unique) specific
electron transport proteins Nitrogenase requires at least 
18 moles of ATP and about 9 moles of reducing power
including H, production by nitrogenase) per mole of N, 
reduced. Thi§ is the minimum energy value required for N. 
fixation. It one considers the amount of energy utilized b,
the cell in maintaining active N, fixation at an optimum 

"Genetic engineering works with sinile 

!enes. but plants are iood Or had he
c'ause of man' genies, so improvino . 

p)laml is niot trivial 

level, this value may go as high as 40 moles of ATP (ie.,
twice the requirement for nitrogenase activity alone). An 
aerobic or microaerobic organism can produce this 
amount of ATP from a mole of glucose (1 glucose = 38 
ATPi. Nitrogenase itself would consume ,/2 mole of glucose 
to produce the reductant (20 pairs of electrons, per mole of 
glucose). Based on K. pneumoniae values, one can 
reasonably say that the aerobic cell would use about 1'!2 
moles of glucose in the production of 2 moles of NH, 

This energy requirement must be met. for any production
of NH, ,regardlessofthebiologicalnatureoftheorganism, 
or organisms involved (bacteria, plant, plant-bacteria sym
biotic or associative relationships). 

To maintain active nitrogen fixation in any new system.
the organism would need the tollowing: 1) nitroqenase. 
2) availability of reductant at low potential (-450 mV). 31 
availability of ATP at high concentration. 4)regulation and 
expression of nit genes, 5) oxygen protection. and 6) 
assimilation of NH,.

Since an eukaryotic cell is compartmentalized, one has 
to consider the appropriate location for introducing and/or
maintaining the nit genes and products. Considering the 
requirements for nit genes. the chloroplast may be the 
best possible location because of a) avaiklbilityof energy.
h) availability of e at low redox potential, c) 0-, protection
There are oxygen-sensitive proteins already piresent in the 
chloroplasts, although membrane-bound. The soluable 
nature of nitrogenase may present problems. However, in 
Azotobacter, nitrogenase is protected from O inactivation 



Opuntia --Not an 
N-Fixer in 
Queenslanid 

The followin 9 information was 
received from A. ana G.Diatloff. Dept.
of Primary Industries. rleiers Road 
lndooroopilty. and Alan Fletcher Re-
search Station. Magazine Stroet. Sher-
wood. Queensland. Australia 

We read vith some interest the re-
port in BNF Bull. Vol 2 i3)ofOountaas 

o. tricta 

In no country has Opuntia been s 
maligned in the hast as in Australia 
where at the height or infestation of 
agricultural land in 1925, so;,", 23 
million hectares were affected In 
Queensland. dense growth of prickly
pear Oountia inermis and 0. stricta)
'.vas almost unbroken for hundreds of 
miles w,.ith scarcely any habitation, a 
cultivated field or head of cattle or 
sheep T.wo vegetation types were in-
vaded iai open savannah forest withsparce grov,,h of trees or shrubs ofma vrnl tus and ib)in denseEucal
manl EucaplntedLt 


stanris of 5rinalow (Acacia) and beiah 

(Ca:.urra trees The dense prickly 

pear occurred on fertile soils while on 

poorer oilq on timbered ridges, growthwas stunted and chlorotic. The epic
destruction of the pear by the intro-
duced insect Cactoblastis has been 
wei! documented (Dodd 1940. 1959) 
as an unrivalled success in biological 
control of a pest.

The first years following the clearing
of the pear produced record grain
yields in the restored areas (Skermari
1959) and farmers began to query
whether or not the ill wind had blown 
some good. Had the pear, in fact added 
nitrogen to the ecosystem which was 
subsequently released by the decom-
oosition of the pear? 

For our study of the N fixing ability 
of Opuntia inerrnis samples were col-
lected from relic populations of pear 
occurring in these areas previously
covered bydense infestation of Opuntia. 
From each site, green and chlorotic 
plants were assayed for acetylene
reduction. Youngintactplantswerealso 
compared with detached roots fromolder plants. Samples were incubated 
in 10% acei\iene in air mixture for 1 
hour at 28 C before injection into a 
Snimadzu GC 6AM gas chromato-
graph 

No ethylene production was de-
tected in either green or yellow plants
irrespective of whether the cladode 
was detached or not These findings 
suggest that any association of Azos-
Dirfillm with Opuntia must be of a highly
specific nature since Azospirillum from 
other grass associations found in these 
areas did not form a field association
with Opunta carrying nitrogenase acti-
vity Fam. Cactaceae is poorly repre-
sented in the native Ausiralian flora so 
perhaps there was little opportunity forthe evolution of such a specific asso-
ct uion. 

As for the beneficial effects of the 
colonising Opuntia the explanation 
must liein other directions than in an 
Opuntia-Azosprillum association. N 
fixation by Acac'a spp. and Casuarina 
in the brigalow scrubs, its subsequent 
release through decaying vegetation 
and the rapid absorption bythe Opuntia
is a more likely explanation. 

Reports of"yellow pear" deficient in 
N on poor soils resistant to destruction 
by Cactoblastis. (Dodd 1940) further 
supports the belief that N fixation byOpuntbeen
a wdespread phenomenon inQueens 

land." 


Dry Bean Trials 
In the USA the number of acres

drandiblbIeaindensea 
planted to dry edile beans, such as 
Pinto. Kidney. and Navy beans, increa-
sed during 1980 and 1981. according 
to Dr T Wacek of NAPBNortlh Amern


Breeders) t n the 
Northernand Southwestern U S.Phi 

an Plan d particularly 

roculants 
important as followingn1980tfieldotrial 

inom have played an 
role in many of these areas 

as the followig 19,0 field frial resulfs 
show 

Location: Navato Ajricultural Pro-
lects Industry NAP) 
Farmington. New Mexico 

Block II. Field 49 - Not Inoculated 
1037 6 Ibs/acre 

Block II. Field .50- Inoculated 
1759.1 lbs/acre 

Block IV. Field 8 - Not Inoculated 
1019.7 Ibs/acre 
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Block IV. Field 9 - Inoculated 
1654.4 lbs/acre 

At that time, NAPI was growing approxi
mately eight thousand acres of pinto
beans. They were able to reduce the 
level of nitrogen fertilizer from 90 Ibs/
acre without inoculant to 20 lbs/acre
as a starter level when an inoculant 
was used, resulting in a significantsavings.
 

Farmer Trials in 1981
 
The following trials were conducted 

in farmers' fields under normal grow
ing conditions. 

Location: Paul Henneck Farms. 
Greeley, Colorado 

Variety Ut 14 Pinto- Not Inoculated 

38 bu/acre 
Variety Ut 114 Pinto - Inoculated 

44 bu/acre 
Location: Farmer's Elevator Co., 

Ovid, Colorado 

Variety Ut 114 Pinto- Not Inoculated 
30.5 bu/acre 

Variety Ut 114 Pinto - Inoculated 
33.1 bu/acreOne variable examined in thesetrials was the rate of granular inoculant 

C:,il or)u ,,t(1,,,lo i 
I 

Viable Diluted 
Cultures 

Experiments conducted by P.Expe r n a nd ucted ay P. 
Somasegaran and J. Halliday were 
undertaken to test whether peat-based
legume seed inoculants, which are 
prepa edwith liquid cultures that havedeliberately diluted, can attainand sustain acceptable numbers of 
viable rhizobia. Liquid cultures of 
Rhizobium laponicum and R. phaseolhwere diluted to give 101, 10 ',or 10"
 
cells/ml using either deionized water.
 
quarter-strength yeast mannitol broth.
 
yeast sucrose broth. or yeast water
 
The variously diluted cultures were
 
incorporated into gamma-irradiated
peat and the number of viable rhizobia
determined at intervals. 

In all of the inoculant formulations 
the numbersofrhizobia eachedsimi
 
larly high ce ing values by one week
 
after incorporation, irrespective

only of the number 

not

of cells added 

initially, but also of nature of the diluent. 
During the first week of growth, similar 
multiplicationmue patterns of the diluteddiluted

liquid cultures were observed in two 

different pea s. Numbers of rhizobia 
mutations were not markedly different 
after six months of storage at 28 C.The 
method of inoculant preparation did 
not affect the nitrogen fixation effective
ness of the strains of Rhizobiurn. 

Somasegaran can be reached at 
the NifTAL Protect-MIRCEN. P. 0. Box 
0. Paia, HI. 96779, USA. 



____ 

All persons interested in attending 
the XI Reunion Latinoamericana de 
Rhizobium (11th RELAR) to be held in 
Lima, Peru from 24-29 October 1982 
should register immediately with Dr 
Jose Gomez Carrion. Universidad 
Nacional Mayorde San Marcos. Museo 
-leHistoria Natural "Javier Prado." Av 
Arenales 1256. Apartado 1109. Lima. 
Peru. 

The 9th North American Rhizobium 
Conference will be held in Ithaca. New 
York, 19-23 June 1983. Registration 
and abstract forms will be distributed 
in December 1982 Address informa-
lion requests to Rhizobium Conference. 
Boyce Thompson Institute for Plant 
Research. Tower Road. Ithaca. N.Y 
14853, USA. 

..... . _For 

Inter-African 

Conference Held 
The first OAU/STRC Infer-African 

Conference on Bin-fertilizers was held 
in Cairo 22-26 March 1982. Five techni
cal sessions were held and issues 
discussed included: 11The Rhizoblurn/
legume symbiosis-the need for inocL-
lation. nitrogen fixation under legumes, 
response to inoculation. isolation and 
maintenance of strains, and develop
ment and production of legume inocu-
lant: 2) Blue-green algae-isolation 
and maintenance, assessment of nitro-
gen fixation capacities. development 
and application of biogas. and res-
ponseofricetoinoculation: 3)Azolla-
introduction and adaptation of Azolla 
under local conditions, growth rate,' 
nitrogen fixation rate, and response of 
rice to Azo!a, .4i Associative nitrogen 
fixation-potential of natural flora. iso-
lation of nitrogen fixing strains, assess-
ment of biological nitrogen fixation. 
and response of cereals to inoculation: 
5) Critical evaluation of the contribution 
of legumes to subsequent crops in the 
cropping systems in member states: 
and 6) Cost benefit analyses conducted 
to evaluate the economic use of bin-
fertilizers in member states. especially 
where raw materials are available 

A conference recommendation to 
OAU/STRC stated that BNF training 
courses and workshops be organized 
in cooperation with Unesco. FAO. 
UNEP. and NifTAL. Egypt was proposed 
as a possible host of the sessions. 

The Fifth International Symposium 
on Nitrogen Fixation is scheduled for 
6-13 August 1983 at the Leeuwenhorst 
Congress Centre in the Nether!ands. 
Tentative costs for this 8-day meeting 
will be U.S. S300 registration and 
accommodations 

'Pulting N Fiaion to Work" is the 
theme for the Second International 
Symposium on N Fixation with Non-
Legumes to he held at Banff. Canada, 
from 5-1 0 Se;irm r 1 982.ern 

Sessions ...i'l be held on 1) micro-
biology of the iss,)ciaion (isolation. 
enumeration. len ification: 21 genetics 
of 1he host lant ,and the bacteria: 3) 
the site and ;)rocess of the association: 
4) lechniques of measuring N , fixation: 
and 5) application and exploitation of 
these associations 

inform tion. contact Dr R. J. 

Rennie. CAN-FIX. Lethbridge. Alberta 
Canada T1J IAQ 

The Inslitut C.oiombiano Agrope-
cuiarino ICA) ann INTSOY will be holding 
a tnree-,.veek -our-se in soybean pro-

MEETING NOTES
 

duction beginning on 24 November 
1982 in Palmira. Colombia.The course 
will be taught in Spanish and is de
signed for people in research. e en
sion. and production The fee. whi,7.h 
does not include international travel or 
a living allowance is US. S1,000 per 
person. For information write INTSOY 
University of Illinois at Urbana-Cham
paign. 113 Mumford Hall. 1301 W. 
Gregory Drive. Urbana. lL61801 USA 

Attendance at the International 
Workshop on Practical Applications of 
Azolla for Rice Production lo be held at 
the Universily of Puerto Rico. Mayague-
Campus. from 17-19 November 1982 
is open to participants for SE Asia 
Africa. Europe. and Latin America 

The workshop will consider curren 
research dealing with basic aspects of 

Azolla. rice nitrogen requirements and 
economic impacts of using Azolla n 
rice production Further information 
can be obtained from Dr Eduardo C 
Schroder. BNF Prolect. Dept of Agro 
nomy and Soils, Universitv of Puerto 
Rico, Mayaguez. Puerto Rico 00708 

ANNOUNCEMENTS
 

PCARR/NifTAL 
Agreement Signed 

Recently. NifTALand PCARRiPhilip-
pine Council for Agriculture and 
Resources Research) signed a memo-
randum of iaeer'ent to undertake a 
cooperative B iJF ,rolect. Utilization of 
microbial noc ilation technology to 
inc rease le :.me urod uction in the 
countrv irid actopiton of low cost tech-
nology for crcp nrodiction are the 
goals of this cooperative profect. 

Conference Proceedings 
Available 

The proceeffings of the 8th North 
American Rhiz,)hiim Conference held 
in August 1 81 are now available 
ConstilutinC'rt collection of mann-
scripts 1580 pags with t 11 Illustrations, 
hard coven, me hook covers topics 
ranging from Pf i,-otium genetics and 

3 

physiology to agronomic considera
tions and methodologies. Cos is 

approximately $50 U.S. Address orders 
to Rhizobium Proceedings, c/o Prof. K 
W. Clark. Dept. Plant Science. University 
of Manitoba. Winnipeg, Manitoba. 
Canada R3T 2N2 

Bagasillo Inoculant 
From Zimbabwe. Dr. P. M. Grant 

reports on soybean inoculant based 
on bagasillo(bagassewinnowings) from 
sugar mills. To reach the high popula
lions of rhizobia needed for proper 
inoculation, Grant recommends incu
bating the inoculant for iwo weeks 
before use. The bagasillo powder was 
found much more suitable than ba 
gasse for the growth and survival of 
Rhizoblurn inoculants. For further in
formation, write Department of Re
search and Specialist Services. Minis
try of Agriculture, Soil Product:vity 
Research Laboratory, Private Bag 3701. 
Marandellas, Zimbabwe. 
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SEARCA 
InoculationResearch Begun 

H. Saint Macary of SEARCA(South- Preparation in 
east Asian Regional Center for Gr - B 
duate Study and Research in Agricul- urma 
ture), College. Laguna 3720. Philip
pines. reports that GERDAT and One million packets of inoculant 
SEARCA are starting a new research ieach suitable for one acre) are pro
project on studies of nitrogen cycle duced annually at the Agricultural Re
and nitrogen fixation in cropping sys- search Institute (ARI), Yezin. Burma. 
!ems including legumes. The aim is to Under the direction ot U Than.Hla 
determine-as far as possible-how these 250 metric tons ot inoculant are 
much nitrogen is fixed by legumes in produced using all indigenous mate
the fields what the limiting factors are rials and a minimum of sophisticated
and vhether improvements can be equipment, eliminating dependence
made using agricultural practices on imported parts and expertise. 

This report was made by Dr. R. J. 
Davis following his mid-1982 visit to . 
Burma. At the request of the govern- i

Indonesian ment of the Socialist Republic of the 
Union of Burma, he provided consulta-Subsidies Underway tion on production, distribution, and 
use of legume inoculants. Before leav-

Through the Indonesian extension ing the country. Davis prepared and 
service, that government is providing presented a written report of his eva- (From left) Dr. Tun Saing. Assistant
subsidies to farmers for seeds and kuation of the inoculant unit, along with Director of ARt (Agricultural Research
fertilizers, reports Dr. Omar Hidayat of suggestions for further development Instilute). Dr. R. J. Davis iNifTAL). and
the Agency for Agricultural Research of the operation without destroying its U Mya Maung. Directorof MOPP(Maize
and Deveiopment, Sukamandi Re- low technology nature. & Oilseed Production Prolect). are
search Institute for Food Crops. Srjka- Over the next five years. the Agricul- photographed during the Rhizobhun
mandi - Subang, West Java. Indonesia. tural Corporation. through its Maize Production & Application Workshop in 
Distribution of legume noculant is also and Oilseeds Production Profect Yezin, Burma. The Workshop was
underway. (MOPPI. intends to introduce soybeans attended by 75 participants consisting

The extension program subsidies as a major crop with concurrent intro- of researchers who will he extending 
are part of a transmigraton program duction of complementary inoculants. Rhizobiurn research and extension
relocating farmers to less populated Following Davis'svisit. adelegation workers who will carry information on
islands of Indonesia and are aimed at of officials from the Agricultural Cor- the need for and proper use of inoco
establishing an ongoing agricultural poraton and the Ministry of Agriculture lants to districts throughout Burma.
effort. Legumes and noculants are traveled to the U.S. visiting the NitFAL Conlacl may be made with U Mya
expected to play a big part in this Protect and the University of Hawaii Maung. Director. MOPP. Agriculture
Indonesian program. enroute from the mainland USA. Cooperation Rongoon. Burma. 

4~ . ,/.5'q A -,'- ." 



DIRECTIONS 

COMMUNICATION 

Communication of scientific infor- encompasses the effect of that mes- often assume that what exists for them 
mation in the area of BNF is an ex- sage-its influence in bringing about is interprefed in precisely the same 
tremely important process if we are to change. way by the audience. Actually. audien
bring about change. There are three ces tend to distort. ignore. or avoid 
malor ideas which underlie the com- A second Idea guiding communi- messages that do not conform to their 
muncation process and are vital to cation attemptis Isthat "meanings are own poinis of view. even in the scienti
improving our communication efforts. in people. not anwords or visuals." tic community. And since meanings
These three ideas deal with influence. While dictionaries provide definitions are in people and not in words or 
meaning, and subjectivity. and BNF and scientists generally agree upon visuals. it follows that each person's
communicators need to be aware of specific meanings. in actuality each reality is subjective. For BNF programs. 
each of them member of the aU(ience supplies his communicators must try to see the 

own individu;l Interpretation for each world through the intellectual, emo-
The first idea is that "the purpose of word or visual Meanings. therefore. tional, and physical 'eyes" of the 

communication is to influence people." will vary widely from one person to audience. 
Needs and problems exist and BNF another 
research groups have devised pro- As professionals. we must con
grams to identify and solve ,pecial In planning communication efforts, stantly keep in mind these three ideas 
concerns. Communication pidys a part BN Fcommunicators should try to pre- about communication: 1)we communi
in these proarams and Is used to in- dict the meaning an audience will find cate to influence people, 2) meanings
fluence special audiences which are in certain messages. Communicators are in people, not words or visuals, and 
somehow involved with a particular will then choose words and visuals 3) reality is subjective, people create 
program, 	 that are most likely to influence parti- theirown realities. With this background 

cular audiences to support the res- and the emphasis on the audience
It needs to be noted that communi- ponses the BNF program seeks, analysis. BNF communication efforts 

cation is more than simply concocting are more likely to have the desired 
cmessage. The message is a means of The third communication idea is impact-to bring about change. 
influencing a particular outcome, and that -reality is subleclive people create 
is not an end in itself. Communication their own realhties." Many scientists -James W. King 

NifTAL Collaborative Workshop Held 
St.
 

Starter N 	 ' 
Ruben Campo of EMBRAPA, the' IV

Brazilian agrinultural research organi
zation. questions the vaie of -starter "3
 

N- for sovnean This practlice Involves
 
application of 10-15 k. na af N at 
 A' 

planting anc is oaseit on some research . , 
reports that low (loses of 'starer' resul
 
in greater totai nitrogen fixation and
 
crop yield. But vield is not increased
 
from starter N use with soybeans in i
 
Brazil. reports Campo tased on the
findings of Dr J, R dard-tnm Freire of i.,'' ,% " .. ' ' " l . , . .,, 

UFRGS at Porto Alegre. So. in effect. . - . , , , ... ,- " 
we would be throwing tviav 85.000 - 
tons of N or S36 million iU S.i worth of 
fertilizer if starter N were used on the 
entire Brazilian soybean acreage. A grol ,fa (radualestudents and research scientists Ilien as Dr. Jake 

Hallidav describes field experiments at one of the NiITAL field sites. The 
group gatheral for the Collaborative Workshop on Future Roles and Research
with NiTAL )n 2,1 and 25 June. The participants were graduate students 
working on 'lifTAL s subcontract with Dr. D. Munns at UC/Davis and NifTAL 
gradutLe tiii tents .vho work with Dr Ben Bohlool and Dr Miluku Habte of the. 
Universt, .i Hi,.,aii The purpose of the meeting was to ,,hare research goals 
and catai,,'(- irnnl ilain the enchancement of working as a team. 
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New Genus for Slow 
Growers? 

In a recent article, D. C. Jordan 
suggests that the slow-growing, non-
acid-producing root nodule bacteria 
of leguminous plants be placed in a 
new genus, separated from the fast-
growing, acid-producing strains. Jor-
dan argues that the division is neces-
sary based on numerical taxonomy, 
deoxyribonucleic acid base ratio deter-
minations. nucleic acid hybridization. 
ribosomal ribonucleic acid cistron 
simiarities serology. compostion of 
extracellular gum carbohydrate utili-
zation and metabolism. bacteriopklge 
and antibiotic susceptibilities, protein 
comnosilion. and types of intracellular 
inclusion bodies in the bacteroid forms. 

He suggests that toe genus be 
nia-med Braclvrhiot): ,,,n. and that the 
ty pe Isnecies is B /Wano'7cijr ( Buchanan 
1980)como no,. Ibasonvm RhizooiumfaOOriiCijrn B c arnan 1980). an(-the7 

, - 0, o-ran t 
type strain is AT- C 10324 Jordantsarhicle app)eare(,j in th~e Internaitioralaortcl apo ti t eIn atenaoal 

Journa o ym a i 


Jan he8can i raNo at the Mio-9arid he (-an he reached at the Micro-
biologv Department College of Biolo-
gical Science Universitv of Guelph. 
Guelh Ontario. Canacia NI G 2W1 

The proposed change would be
 
i nLuded in the nev e ition of Bergev's
 
Man oal of Determat, ve Bacteriology

and would amend the work of D C. 
Jordan and 0 N Illen on Rhizobia-

ceae. The proposed reclassification 

is presented below,
 
Division I The Bacteria 
Part I Gram negative, aerobic rods and 
Cocci 

Faintly IlI Rhi obji ct-ae 

Gen(,s I Rhiznoium 


- fast growers

Genus II Braicyrhizot)1um 

- sbo. growers 
Genus III Aqrooacteoum 
Genus IV Phyllobacterium 

- leaf nodule bacteria 
Within genera I and 11.tie following is 
proposed. 

Genus 
Rhizobiurn leguminosarum 

- type species 
Rhizobium legumiosarum 

- biovar trfoii 
Rhizobiurn legumiosarum 

- biovar phaseoli 
Rhizoblum leguminosarum 

- biovar viceae 
Rhizot)iurn rnehloti 
Rhizobhium Iot/ - fast growing cow-

pea type 
Genus II 

Bradyrhizoorurn lapooicum 
- soybean and slow-growing 
cowpea rhizobia 
R laponicurn iATCC strain?) is 
the type species 

NFTA Trial Design 
Data 

The Nitrogen Fixing Tree Associa-
tion (NFTA) coordinates biomass pro-
ductivity trials that evaluate outstand-
ing nitrogen fixing trees of the tropics
for growth and utility as fuelwood, pulp-
wood, and forage. 

The basic trial is an augmented 
block design of about '/4sha in size, 
including ten or more NFT species.
Primary data are on heights and dia-
meters on 6-month cycle. 

The experimental design is planned 
as follows: 1)small plots (e.g., 42 trees 
with 20 internal data trees); 2)field size 

,
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r._ 
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N Leucaena 

-0.2 ha including border; 3) augmented 
block with four (4) replicates of out-
standing species and single (1) rep of 
other species or varieties: 4) population 
densityof 10.000/haor5,000/ha if pre-
ferred: and 5) data - heights and dia-
meters on 6-month cycle. NFTA will 
assist in computerization and analysis 
data. 

Species entered in the trials in-
clude: A) renlicaled -Acacia atimcuh-
forms. Acacia mangiurn. Ca/liandra
calothyrsus Ghricid'a septum, Leu-
caena dversfoha. Leucaena leucoce-
phala, and Sesbania grandflora (plus
others as desired) B) unreplicated -
Acacia meatnsii. Albizm falcataria, 
Albizla procera, Cassia slamea, Casu-
arira equisitfoia. Dalhergin sissoo, 
Enterolobirn cyclocarpurn, Eucalptus 
ssp. I"Check"). Mimosa scabrella, and 
Samanea saran (iIplus others de-as 
sired). For further information and seeds, 
write: NFTA Box 680. Waimana'.. 
Hawaii 96795. USA 
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McNeil Returns to 
Australia 

Dr.David McNeil, agronomist and 
Assistant Project Director of the NifTAL 
Project, left NifTAL for Canberra, Aus. 
tralia. in early July. He assumes there 
duties as a research fellow in the Bo
tany Department of Australia National 
University. He will be working on an 
Agrogenetics-sponsored research 
prolect. His responsibilily will be on 
the plant branch of a three-pronged 
(plant, microbiological, and molecular 
genetic) protect aimed at elucidating 
the genetics of Rhizoblum N-Fixation 
in legumes and non-legumes. Specifi
cally, he will be researching the gene
tics behind the infection process and 
attempting to identify things which in
hibit deve!opment of effective sym
bioses. 

NifTAL Is currently recruiting forhree staff positions that require indivi
duals with experience in biological 
nitrogen fixation by tropical legumes. 

Candidates with either a soils, agrono
mic or microbiological backgroundcan obtain details from Dr. Jake
 
Halliday, NiITAL Project. P 0. Box 0.
 
Paia, Maui. HI 96779. USA.
 

Bean Trials Continued rom page 2 
used per acre. Basically. it was found
 
that in cerain hotarid regions as touble
 

or triple rate of granular is beneficial 
while in more moderate soils, the normal 6 oz. per 1,000 lineal feet of row 
was sufficient for maximum yield.Dr. Bill Lindemann of New Mexico
 
State Uniersity ha, set out plots near
 
Demming, New Mexico to determine 
what rate and fo;m of inoculant is most 
beneficial, plus what level of nitrogen
fertilizer is optimum. He recently com
pleted one year of a rnulti-year study 
All inoculant treatments Increased 
yields but not statistically significantly 
at the 5% level. Lindemann is continu
ing his work which is expected to 
generate information on the inoculant. 
3oil. and fertilization variables which 
determine maximum yield. Universitv 
personnel n North Dakota. Wyoming.
and Colorado are also setting out trials 
in 1982 

These results from dry bean trials 
emphasize that inoculants are provid
ing the benefils researchers have 
always said are most important: namely. 
that Rhizotinm)bacteria can provide 
useable nitrogen to a legume and save 
the farmer ferlilizer money. In shor. the 
farmer can use relatively inex pensive 
bacteria rather than high levels of nitro
gen fertilizer to obtin maXimum yields
with legumes 
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Conlnued from page 1 

by complex formation (besides the high rate of respiration) 
with a nonheme iron protein from Azotobacter together 
with the nf genes may help protect nitrogenase from 0,
inactivation. d) the chloroplast transcription translation 
machinery is prokaryotic and as such can be used for 
expression of nif genes also. However, the genetic controls 
operating on nif genes should be removed before transferring the DNA to the plant: e) an efficient NH, ' -assimila

hin system is already present in the chloropi ast for NO.,
-assimilation and can be used for assimilating the NH." 
produced frorn N.,.

The cnlb)roplast is probably the organelle of choice for 
ni genes. Getting the nif genes or gene products into the 
chloroplast may be ditficult in itself. 

Although a modified Ti-plasmid vector system can be 
used to introduce DNA into plants, no vector or genetic
transfer system to introduce a foreign gene or gene
product into the chloroplast is known at the present time. A 
greater problem still remains. Virtually nothing is known 
about how nitrogen-fixing cells regulate the synthesis and 
activity of nitrogenase (in the relatively simple K. pneu
moniae or in any other organism). Without this knowledge 
an active nitrogen-fixing plant probably cannot be made. 
In our judgement, many years' work are likely to be requi-E NT I ("40,w'V'Sred before the obstacles can be overcome. It is most 

U.S.Guar Acreage 

Growing 


The guar bean (Cyamopsis tetra-

gonolooa) Is a low-input, soil-building 

crop that a number of U.S. farmers are 

beginning to use in crop rotation. re-
ported THE FURROW magazine re-cenly.A drought-toleratte
rank-growing 


legume that is produced primarily as a
 
seed crop in the U.S., guar seeds yield
 
a gum used cnieflv as a food thickening
 
agent and as a sizing material for
 
paper and textiles
 

Currently prices are rising and 
demand for guar Is outrunning the
 
supply. In 198t. one seed company .
 
contracted g.Uar for 20 cents/Ib or

S400,'ton. Yields have been running 
from 1.200 to 2.000 lbs/acre making 
guar profitable because it only costs 
S7-S8/acre to plant and other inputs 
are mostly limited to nerhicides and 
water. lOne Grower reported irrigating 
a guar crop four times with level basin 
flooding. Also. guarcrops are reported 
to produce seed with less than 20 
inches ofwa ter s 

Guar s c ouble-croppedi sometithes 
behind,,,heal vwih cotton be,,ig planted/the following year since guar seems to -

reduce cotton root rot. Growers in theK 
U.S. usually plant guar between mid-
June and mid-July. generally planting 
40.000 to 50.000 seeds per acre. and 
trying everything from solid stands to C. tetragonoloba
40-inch rows. Many farmers wait for a 
frost to dessicate the crop naturally 
before harvesting. I rorn FURROW 
Magazine) 

important to study them. but we believe it is prudent at this 
.me to continue developing naturally occurring plant
bacterial associations. A thorough understanding of the 
energetics and regulations of these systems will provide 
new concepts for developing agriculturally useful nitrogen
fixing cereal plants in the future. We believe, however, that 
this future is considerably more distant than many people
have been led to think. Our attitudes are similar to thatexpressed recently by Dr. Nina Fedoroff. as quoted in the 
Jan-Feb.. 1982 issue of Genetic Engineering News. In 
noting her belief that agricultural genetic engineering has 
been "oversold." she made this remark: "Genetic engi
neering works with single genes, but plants are good orbad because of many genes, so improving a plant is nottrivial. You can't clone genes you know nothing about." 

Limiting Factors
 
- ,' 

-
 The Nitrogen Fixation Limiting Fac
tors Project has demonstrated that a 
research award of as little as S75.000 
can produce sL,(.L.ess in increasing 

-7the capacity for BNF in tbeans (Pha
seolus vulga is) Through a research 
agreement, scientists at Univer3ity of

/ Wisconsin found that the poter.tial for 
- higher levels of BNF was heritable. 
. , Using a modified backcross system. 

rlines were selected for high fixation
and yield. On low nitrogen fields, the 

. expe imental high-fixing lines yielded 
i as much as if approximalely40 kg N as 

fertilizer were added per hectare. Even 
with approximately 40 ko Niha. he 
slandardvaretvSanilac'only yielded 
about hall as well Uniter a new coopera
five prOlect ,ivih[Lschela Agricola 
Panamericaina in Hornldjuriis . these lines 
will he ftirlher losted .1r1(1'rn roved. 

7 



BNF Bulletin
 
Volume I1, Number2
 

August 1982 

Staff 	 Dr James King 
Princess Ferguson 
Sydney Orin 
Jill Fitzpatrick 

BNJF BULLETIN issonsored by the 
U.S. Ur,;versities Consortium for 
Biological Nitrogen Fixation inthe 
Tropics, .vnich ras as its members 

Cornill University 
North Caroin'. 6tate Uniniveisit 
Universty of Hawaii 
University of Puerto Rico 

and bytheUniversityofHawaiiNifTAL
Project. 

Consortium mere )rolecls and 
NifTAL,eceivefun(, -nheUnited 
States Agency to "rnational 
Development. 

The views and interpretations in this 
, publication are those of the author(s)

and/or the editor and should not be 
attributed to the Agency for Interna-
tional 	 Development or In any mdi-
vidual acting in its behalf, ncr to the 
Universities of the Consortium 

SHORT TAKES 
Dr. Erlinda Paterno, Institu;t- of 

Plant Breeding. University of the Philip-
pines at Los Banos. Mrs. Ampan 
Bhromsiri. Faculty of Agriculture. 
Chiang Mai University. Thailand. and 
Dr. Hussein Maksoud, Egyptian Agri-
ciiltural Research Center. Giza, are 
now at NifTAL working as visiting 
scientists Paterno will be testing the 
feasilbihtv of using diluted broth cul-
tures of Rn,biim for inoculant pro-
duction Peat a-utoclaved in polypro-
pylene bags will be used along with 
five tronical rhizobia 

Bhrmsiri s maineffortwill bedirec-
ted t,,ard tie lesting of Chiang Mai 
peat for its siiH-bility as an inoculum 
carrier She Wihl al!sa be studying sero-
logica and ar,serum identification 
techni cues 

Maksoud .will ne studying the com-
petitionofLeucaenarhizobiaTAL1 145, 
TAL 582. and TAL 8001 for nodulation 
sites on three/tour species trom the 
same cross inoculation group as 
Leucaena 

Amare Abebe, Agricultural Re-
search Institute. Nazareth. Fthiopia. 
and Mursidi Sediyarso, Central for 
Soil Research, Bogor. Indonesia. have 
recently completed training in legume/ 
Rhizosium technology Both partici-
pated in laboratory and field work. with 
emphasis on the legumes chickpea. 

Names and addresses of contract 
directors are as follows: 

Dr. Martin Alexander 
Dept. of Agronomy 
Cornell UniversiyCo 
Ithaca, New York 
Dr. B. Ben Boh1ool 
Dept. 	of Microbiology 
D e 	 t of Hawii 
y iversity of Hawaii 
2535 The Mali, Room 207 
Honolulu, Hawaii 96822 
Dr. H. D. Gross 
Dept. of Crop Science 

North Carolina State University
Raleigh, North Carolina 27607 
Dr. Jake Halliday
NfT1AL Project 
P. O. Box 0Pala, Hawaii 96779 

Dr. Eduardo Schroder 
Collegle of Agricultural Sciences 
Dept. of Agronomy & Soils 
Universidad de Puerto Rico 
Mayiguez, PUERTO RICO 00708 

soybean, and peanut. 

Dr. R. J. Summerfield of the Plant 
Environment Laboratory of The Univer-
sify of Reading succeeds Professor 
J. P. Hudson as editor of EXPERI-
MENTAL AGRICULTURE. Summerfield 
has conducted extensive collaborative 
research with iITA, ICRISAT, and 
ICARDA on symbiotic dinitrogen fixa-
tion EXPERIMENTAL AGRICULTURE 
publishes research carried out in the 
warmer regions of the world. 

Dr. Joe C. Elurton, inoculant pro-
duction specialist at the I IiITAL Project. 
has been awarded the 1982 Agronomic 
Service Award by the Amercan Society 
of Agronomy. He has spent many years 
finding more efficient strains of Rhizo
bium and developing better methods 
ot utilizing these bacteria in food pro-
duction. 

The Egyptian MalorCereals lrnpro-
vement Program. a collaborative effort 
between New Mexico State University 
and the Egyptian Agricultural Re-
search Centerat Cairo, has hired Dr. 
Ken Cassman as a grain legume agro-
nomist Cassman will be studying soy-
beans. lentils, and faba beans with a 
goal toward identifying factors which 
limit higher yields and N fixation. 
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An experiment using drought-resis
tant legumes has been undertaken by 
Dr. C. Auer of the Centre d'Action 
Regional pour Develoment Rural de la 
Province du Zou in Benin. The experi
ment is aimed toward improvement of 
natural pastures during the dry season. 
He expects to make gains in answer
ing questions relating to viability and 
improved production under traditional 
conditions. 

Dr. Peter Graham, long time leader 
of the Bean Program at CIAT, has been 
appointed to a position at the Depart
ment of Soil Science at the University 
of Minnesota. 

Current BNF activities in Pakistan 
have 	 been noted by Dr. Kauser A. 
Malik. He reports that the main legume 
crops 	are chickpea-more than half 
the edible leguminous seed produc
ticAi-	 and mungbean. 

Currently there is no inoculant in
dustry, although inoculant research is 
underway. Research interests center 
on I N techniques. effect of Kon BNF. 
and associalive N fixation. Malik is at 
the Nuclear Institute for Agriculture 
and Biology. Jhang Road. P. 0. Box 
No. 128. Faisalabad. Pakistan 
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BNF Technology Course Held in Thailand
 

One approach to tackling manpower 
shortages is training. In Its continuing 
commitment to providing the develop
ing world with workers trained in the 
skills of legume'Rhizobiurn technologyI 
NifTAL recent/v organized its 4th 6 
regional training course 

The NifTAL Projecl in conjunction 
with the Thailand Department of Agri-
culture held a six-,.veek training course 
in legumeiRhizooium technology. 1 
November - 10 December. 1982. in 
Bangkok. Seventeen participants from 
eight Southeast Asian countries were 
trained in technical skills for using 
rhizobia in research development, and 
production programs involving 
legumes. The course was practical in 
nature and emphasized not only the 
microbiological skills for handling rhi- Participants ann instructors pause for a photograph. 
zobia, but all those laboratory, green
house, and field procedures for testing. 
producing, and using rhizobia in tropi
cal agriculture. 

Participants included Ditwara 
Begum anid A.R M. Solaiman. Bangla
desh; Nwe Nwe Aung and Khiri San 
Wai. Burma: Nurhayati Purwantari. 
Indonesia; Muhammad Akmal Siddiq.i. " 
Pakistan: Nora T Armones. Crisanto . 

Lopez. and Visitacion Z. Perdido, Philip- . . " ' 
pines: Wasantha Lakshmi Ratnayake. . 
Sri Lanka; Kietsurak Bn)okasawat. 
Chutip Chanaseni. Arawan Chutsrirung. V," 
Wichian Magtoon. Suganya Soontaros. A 

dnd Banyong Toomsan, Thaiiand. and G -411.1111 
Ngoc Quyen Nguyen, Vietnam. 

Sponsors of participants included 
:.. .

USAID. the Thailand Department of . 1 1, 7:', ".::.l",Agriculture, The University of New Eng- V4 

land, Armidale. Australia. and The Bhokasawat niecting diluted culture Lopez checks growth of soybeans In 
American Committee for Scientific Leonard lars.CoeainwtVita.into a growth flask 
Cooperation with Vietnam. 

conilniUOr on Ponq.,1 ,,,, 
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Strain Specific Jones Research Seeks Solution 

Nitrate Effects Mimosine Toxicity Problem 

Dr.David McNeil recently of NifTAL Recently, NifTAL's Maui Headquar- The effect of mimosine is apparent
and now with Australia National Uni- ters has been the host laboratory for within a few weeks whereas the effect 
versity. investigated differences in some very interesting research being of DHP is delayed for3-6 months. DHP 
sensitivity to nitrate of soybean lGlycine done by Dr. Ray Jones. Jones, Officer- is a goitrogen which depresses the 
max cv. Davisi symbioses arising from in-Charge. Division of Tropical Crops production of the thyroid gland lead
16 different Rhilobiim laponicum and Pastures, and Senior Principal ing to depressed appetite, excessive 
strains. Research Scientist, Pasture Agronomy salivation, listlessness. hair and weight

He found that when nitrate (20mM) and Ecology- Tropical North Eastern loss. Thyroids ma,enlarge to ten times 
was added to established symbioses Australia. Davies Laboratory. Townsville. their normal size. Effects of eating more 
there were no significant differences in Queensland. Australia, has been con- than a 30% diet of Leucaena can even 
the degree of inhibition of acetylene tinuing his work aimed (oward isolating result in death for the animals. 
reduction forall 16 strains.When nitrate an organism in the rumen (stomach) Jones has been working toward a 
was present during establishment of fluid of Hawaiian goats which will alle- solution to the problem for several 
nodules, high levels of nitrate i1OmM) viate the bad effects that a diet largely years. He conducted experiments in 
were equally inhibitorv on all symbioses composed of Leucaena has on live- Indonesia using Hawaiian goat rumen 
whereas specific strain effects stock in Australia. specimens. Experimental results 
appeared at low (0.5mM) to medium indicted that it is possible to reverse 
(2.OmM) levels of nitrate. At 1.5mM the effects of the toxicity when the
nitrate in solution culture. the days to ., correct microorganisms are introduced 
emergence of nodules varied from less into the rumen fluid of affected goats.
than 10 (CB:1809. Nif61 A1 i to more ., Dramatic results were achieved as 
than 126 (11 of 16 strains). weakened goats with poor appetites

In a pot trial maintained at the low were. cured by the introduction of this 
nitrate level (0.5mM), symbioses arising . microorganism or microorganisms
from CB: 1809 increased total nodule which apparently degraded the DHP 
mass by 30% relative to nitrate free 4 which was previously broken down 
controls. CR: 1809 maintained total ,, from themimosine.
nodule mass in the presence of 2.0mM While on Maui, Jones removed a 
nitrate. With the remaining 6 strains specimen of rumen fluid from a Maui 
tested, total nodule mass decreased tc ., - goat and painstakingly attempted to
below the levels of the nitrate freei so.t o se f rg m ae 
controls. 1 back to Australia, He worked under the 

In a separate pot trial. CB: 1809increased its 	 ,i. constraintculturesof not beingoxygen.able to exposecompetitive ability relative 	 his to Transferring 

toUSDA: t 10 when nitratewasadded. I. fluid from a flask to tubes in order to 
CB. 1809 occupied-if no nitrate was obtain a subculture of the organisms
added-0.97 times as many nodules Jones in the laboratory transferring had to be done using carbon dioxide 
as USDA: I 10. When 10mM nitrate cultures. gas and a careful suction technique. 
was added, CB: 1809 occupied 1.75 To meet strict Australian quarantine
times as many nodules as USDA: 110. Goats in Hawaii are often feed restrictions, Joneswill immediatelyre-

McNeil found that attempts to select 100% Leucaena with no ill effects. In grow the imported cultures into a high
nitrogen adapted substrains' of R. Australia, however, forgoats, as well as dilution and destroy the slants imported

laponcum through sequential isolatio, cows and sheep, eating large quantities from Hawaii. This work will be impor
and infection of plants grown on nitrate of Leucaena can result in serious phy- tant to the development of Leucaena 
were not successful This report was sical problems. as a forage crop worldwide. 
reported in Applied and Environmental These physical problems are caused 
Microb.,ology For reprints write D L. bythe toxic amino acid mimosine.This 
McNeI. NitTAL Prolect and MIRCEN. amino acid occurs in highest concen-
P. O Box 0. Paia. Maui. HI. 96779. tration in actively growing tissues. The Reforestation Project 

--.shoot tips. for example, contain about 
,. f "'1 10%. young leaves 4%. and young Howard Heinerand others with Inter

pods 4.5% mimosine. This toxic amino church Response are engaged in an 
.%0 1k' , , acid stops growth of the hair follicle integrated program of agriculture and 

,,/ I4,,:.. other parts of the body. fication currentlv taking place in 

w In cattle, rumen microorganisms Somalia Over 140.000 refugees have 
capable of breaking down mimosine been placed on a restricted land base 

N 	 are usually present and, provided cattle causing extreme firewood and grazing 
are gradually introduced to Leucaena, pressures. 
these organisms will increase and Leucaena leicocephala and many 
effectively prevent problems arising other tree species are being planted to 
from direct mimosine toxicity. However, attack this seri us problem. Write to 
the breakdown product of mimosine in Heiner care of Ms Elizabeth Enloe. 
the rumen (di-hydroxy pyridone) known C/O Lutheran World Relief. 360 Park 
as DHP is also toxic to cattle. Ave. S.. NY NY 100110 
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MEETING NOTES
 

ALAR Meeting Held N-Fixing Tree Workshop 2nd N 2 Symposium 

The 1982 meeting of the Asocia- A conference on "Acquisition and The Second International Sympo
cion Latinoamericana de Rhizobium Management of Germplasm of Nitro- sium on N, Fixation with Non-Legumes 
was held in Lima, Peru in late October. gen-fixing Trees vv,th a potential role in was held at Banff. Alberta. Canada in 
There were 60 presentations on screen- development ' vas held during September. Approximately 150 regis
ing, physiology, biochemistry. agro- September 1982. at the Rockefeller trants from 20 countries attended. 
nomy, and ecology of Rhizobium and Fcundation's Bellagio Study and Con- Technical presentations were made 
production. use, and management of ference Center. Lake Como. Italy. on microbiology. site. and process of 
inoculants. Representatives of most The workshoo was in furtherance of the association, genetics of the bac-
Latin American countries attended the acontinuing goal.namely. to provide terium and the host plant: techniques 
meeting. for improved human welfare in the of measuring N.,fixation. and forestry. 

According to Evangelina Ciiautle- tropics and sU tropics byassuring the Some highlights of the presenta-
Fabian. the information presented at long-term availabiltyof comprehensive tions are below: 
the round table discussion was very stocks of germrplasm of nitrogen-fixing - R. Boddy reported good responses 
useful to students and researchers. trees. to inoculation by grasses have been 
One participant pointed out the neces- obtained in Brazil However, an empha
sity of conducting round tables and Two sets of tasks facec the expert sis on the need for soil nitrogen balance 
workshop-type meetings to better com- group. The first was development of a experiments, importance of methods. 
municate experiences and experinmen- set of recommendations for both policy and better quantification of N, Fixation 
tal resultF of individual researchers. makers and the scientific community are needed. Also, more experimenta-

Information presented stressed the with respect to nitrogen-fixing trees. tion is necessary in new areas where 
necessity to give priority to research The secord ,as the assembly of a soils are not likely to bear significant 
according to the necessities of deve- series of resource documents to be numbers of N, fixing bacteria. He also 
loping countries, extensions services maintained current and distr:buted suggested that more information is 
to farmers, solving problems related to annually as a service of the Nitrogen needed on how infection of roots 
socio-economic levels, and working in Fixing Tree Association. occurs. where the organisms are loca
an interdisciplinary forum rather than The expert group offered recom- ted. and what they do other than fix N . 
in isolated research situations mendations in the following areas: the - P. Dart reported that the low content 

The need to determine the more need for future germplasm collecting: of N in Indian soils (0.01% rNin many 
oroductive legumes in each region the geographic areas and species of areas) and yet. these soils produce 
and introduce new species was (,, ntwLecr on Page 7 Continued on Pane 7 
addressed by one speaker He sug
gested that to assure that symbiotic 
activity vas exploited to the optimum. 
there is a need to screen strains and ANNOUNCEMENTS 
utilize controls in inoculation proce
dures. 

Also stressed ,.as a need for coor
dination in research and establishment 
of norms in quality control and pro- Advances in Agricultural 
duction of inocuIlants. Nitrogen Cycling 

The next ALAR meeting v,ill be held Microbiology 
in 1984 in Brazil 

Nitrogen Cycling in South-East N. S. SubbaRao has edited "Ad-
Asian Wet Monsoonal Ecosystems. vances in Agricultural Microbiology." 
edited by R Welselaar. J. R. Simpson. The book is in three sections: the role 

Peanut Production and T. Rossvall. has been published of microorganisms in the mobilization 
Publication Available by the Australian Academy of Science of nitrogen and phosphorous to plant 

as part of the SCOPEUNEP Workshop growth. management ot pathogens. 
pests and weeds through micro-

World Peanut rouction, Utilizaton held at Chiang Mai, Thailand, in 1979. 
The malor part of the book is devoted organisms. and new strategies in bio

and Research, edited by D. G. Cummins 
to papers regardfing rice and nitrogen conversion. 

and C. R. Jackson. is now available 
from the Peanut CRSP. University of cycling. Other topics include plantation Articles on "Microbial Genetics and 
Georgia. Georgia Experiment Station. systems. n.,ttral communities, environ- BNF by Beringer. Physiology and 
Experiment. Georgia 30212. U.S.A. as mental problems, modelling and Biochemistry of BNF in Legumes by 
publication No. 16. methodology and rainwater. Atkins and Rainbird, and"N Fixation in 

Supported by the USAID Peanut Of interest to BNF researchers is Nodulated Plants other than Legumes 
Collaborative Research Support Pro- the section on "Legumes and Casua- by Becking will be of interest to BNF 
gram. this document reviews peanut rina" w:th papers on Neptuia nieracea, researchers. 
research and production worldwide Controsoma ,)uhoscens,and Casuarina 
and lists publications and institutions For furlher information, write to The The book is available from Oxford 

with an emphasis on peanuts and pro- Australian Academy .if Science. P 0. and IBH Publishing Co.. 66 Janpalh. 
vides specific country information. Box 783 Cinberra City 2601. Australia. New Delhi 110 001. India. 
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Legume Research 


inPeru 

Various development projects in 

range and pasture legumes are being
undertaken at INIPA in the Small 
Ruminant CRSP. Research scientist 
Al Schlundt reports that alfalfa and 
white clover have been planted and 
have proved to be highly palatable tosheep and other ruminants. 

m , 

A New Zealand research team has 
completed a prolect using alfalfa and 
white clover and rye grass associations 
in intensive pasture establishment. The 
pastures, which proved to be very pro-
ductive, were grazed by sheep, alpakaandcatle Ianthr pojct n he 
and cattle. Inanother project inthe
northern desert region. growth of 
Leucaena was examined for its diges-
lability compared with other legumes, 

Urea Effects on Leucaena 

While conducting an INLIT (Inter-
national Legume Inoculation Trial) trial 
on Leucaena leucocephala using
TAL582, Eduardo Schroder of the Uni-
versity of Puerto Rico discovered that 
urea fertilization just prior to planting
had a serious effect on seed germina-
tion. Use of 100 kg/ha of Urea signifi-
cantly depressed seed germination
and may be related to excessive NH, 
upon urea hydrolysis. 

Other results of the trial indicated 
that TAL582 is very competitive. How-
ever. no increase in forage production 
was noted due to inoculation, 

, 


Cunlinued from Page 1 
Dr. Padmanabhan Somasegaran 


was the course director and Mr. Heinz 

Hoben was training director. Mrs. Yen-

chai Vasuvat. Director of the Thai Dept.
of Agriculture's Rhizobium and no-

culant Production Protect, and Dr 
Nantakorn Boonkerd. Soil Microbio-
logist. made the training arrangements
in Thailand and provided logistical 
support during the course. Visitors and 
guest lecturers included Dr. Joe Burton. 
Inoculation Production Specialist at 
NifTAL. Dr. John Thompson. Chief Pulse 
Microbiologist at ICRISAT, Dr. Doug
Gross. Professor. Crop Science. North
Carolina State University, Dr. Lloyd
Frederick. Prolect Manager. USAID. 
and Dr. Benlavan Rerkasem. Lecturer. 
Faculty of Agriculture. Chiang Mai 
Univpriytv. 

L mrcluding 
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Waste Material as 

Rhizobial Carriers
 

The Uttra Pradash, National Science
Research Center Culture Collection 
Group in India has been studying the 
suitability of bagasse, filter mud, and 
sawdust in combination with soil as 
rhizobial carriers using two strains of
Rhizobiumat26 28 C.Thegrowth rate 
of the two organisms in each carrier is
affected by the nature of the carrier, he 
time of storage, and specific physical
factors such as moisture loss, tempera-
ture. and relative humidity. Filter mud 
in combination with soil supported 
highef numbers of viable rhizobia than 
the other tested carriers after the six 
months' period of storage. The ability
of the organisms to fix molecular nitro-
gen did not vary significantly when 
plant inoculation tests were conducted. 

i.. 

New NifTAL Staff 

Two soil scientists have joined the 
NifTAL staff. They are Doug Beck and 
Paul Singleton. Beck, who assumes 
the duties of Assistant Soil Scientist, 
received his Ph.D. in Soil Science from 
Jniversity of California at Davis. He 
studied with Dr. Don Munns. Singleton,
Assistant Agronomist with NifTAL 
received his Ph.D. in agronomy and 
soil science from the University of
Hawaii where he worked with Dr. Ben 
Bohlool. 
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another leguminous tree, 
spp. 

no
 
Near Arequipa there is an irrigation

research project being carried out byDutch and Israeli research teams. The 
research centers on growing altalfa as 
green chop dairy cattle teed. In Lima,
alfalfa is raised and used as fresh feed 
for guinea pigs that are raised in the 
home for human consumption. 

U.•
 

Valverdes, Director of Plant
ing, Instituto Nacional de Investigacion y Promacion Agropecuaria (INIPA),
is interested in investigating the res
ponse of peanuts, rice and cowpea to 
acid soils. He is also interested in 
developing cooperative training activi
ties and facilities at Yurimaguas.

He reports that management of acid
 

soils in the tropics will be studied atYurimaguas. a low ph. ultisol site, by
the Soil Management CRSP in co
operation with North Carolina University. 

SriLankans
 

Produce Inoculant 

In-country prepared inoculant will 
be available for Sri Lankan farmers for 
the 1983-84 maha season reports the 
September 1982 issue of Soyanews. 

This inoculant production is the 
resultof research which began in 1980 
aimed toward relieving dependency 
on foreign producers. In 1980 alone,
5040 eight ounce packets of inoculants 
were ordered for use by Sri Lankan 
farmers. Former NifTAL trainee Thiru 
Kumuran is a key researcher in the 
project. 

In strain selection research, it was 
found that Rhizobium strains were not 
widely distributed in the country. Only
Maturata showed some evidence of 
indigerous strains, but whether these are truly indigenous or not is to be 
determined by future tests. Not all 
str-.ins were found tc be effective nitro
gen fixers. The effective strains were 
selected after pot and field trials. 
Farriers who were given some of the 
local Rhizobium laponicum strains for 
testing were delighted with the results 
-an increase in yields. 

A combination of filter mud and 
local peat are used as the carrier for 
the Rhizobium. Pcwdered coconut 
shellwastried sIcarrierandfoundfto 
be toxic. 

( 



1 DIRECTIONS 

COMMUNICATION
 

Perhaps the real issue in the discus-
sion of communication and scientific 
information is knowledge transter and 
utilization. As scientists and communi-
cators. we are lust now beginning to 
admitto the integration of the sciences 
and to the interdependence that rite-
gration requires 

This concern for knowledge transler 
and tilization of scientific information, 
especially BNF Information. is mounl-
Ing due to exacerbating world pro-
blems It is of uarticular concern when 
90'), of the world's scientitic and tech-
nical research potential Is currently 
concentrated in the industralized 
countries. Transfering research results 
to areas of need and placing them in 
the hands of practitioners should be of 
highest priority this otters a tremen-
dous communication challenge. 

Let us begin with a definition 6f 
scientific Information trom the com-
munication psome

perspectve scientific
information is data that reduces un-
certainty about science Data-in what-
ever form it takes-helps us understand 
the world in a more predictable man-
ner. when data reduces uncertainty. itbecomes information 

By itself, scientific Information ser-
ves only a few Individuals. usuaiy other 
scientists close to the research which 
generated the original data. At this 

point in its life the scier ific information 

is in a convenient frrn for other scien-

tists; because oi this, the information is 

timely and credible. In Ifs raw state. 

however thco information is generally

unmanageable The numbers and 


Proceedings
AvailableNow 

Participantsfrom39countries, repre-
senting most of the world's agricultural 
research institutions with an involve-
ment in BNF met in March 1981 at 
CIAT to join forces in the NifTAL coor-
dinated workshop focused on those 
factors that have lim:ted the translation
of improved understanding of BNF 
processes ntoviableagrolechno'ogies. 
Biological Nitrogen Fixation Techno-
logy for Tropical Agriculture contains 
84 of the papers presented, covering 
all aspects of BNF technologies as 
they are applied to agricultural pro-
ductivity. 

results are not always in a convenient 
form for busy researchers to assimilate 
Thus. the scientific r)ublication and 
presentation process begins. 

As the communication process 
moves from ideation to publication or 
presentation. he orgina, scientific 
information changes form and at some 
point becomes accessible to large 
numbers of im-ividuals, some of whorn 
are print and electronic media journa-
lists. And whilh l)rotessional screntific 
journals are refereed and articles 
reviewed by peers. the information 
developed bv print and electronic 
media are not specifically subjected to 
scientific, review At any point when 
fata is being changed into otner forms, 
inaccuracies an]d lack of comprehen-
siveness may occur These problems 
are not Intentional or planned: they are 
simply intrinsic in the information trans-
fer proces 

instances. e to cm-In 	 sefforts0 
municate scientific information have 
unwittinglv contributed to a negative
image of science dnd technology. Cri-
ticisms leved 'rnrpude poor readability, 
selectivity in inlusLion of relevant stu-
dies. and faire to delineate and 
synthesize key issues 

When the process of scientific in-
formation transfer is flawed, problems 
have been found in communication 
from scientist to scientist and from 
scientists to general audiences. These 
communication problems are particu-
larly evident 'vhen a scientific nci-
dent" occurs. The Three Mile Island 
accident exemplifies this. 

Orders should be sent to Publica-tions CIAT, Aparlado Aereo 6713. Cali, 
Colombia. S.A. Cost is US $20 plus
postage Americas US S10.50 and 
others US St 550) Participants will be 

receiving their complimentary copy 
from NifTAL in the near future 

[] 

The Mungbean 

"The mungbean (Vigna radiata (L.) 
Wilczek). also called mung, moong, 

and greegram In India. and mungo in 

the Philippines. is a leguminous pulse 

crop, prized for its seeds, which are 

high in protein, easily digested, and 

consumed as food.-
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Acquisition and retention ot intor
mation by an audience poses a chaI
lenge to those who seek to comruni
cate information of a scientific nature 
Previous 'Directions in Communica
tion" have discussed communication 
variables and audiences 

All 	 these difficulies seem to inten
sify when an area o agrolechnology is 
discussed, and in particular. BNF agro
technologies. Agrotechnologies based 
on BN F by legumes have several con
straints which impact on the com
munication process. These constraints 
re:ate to the delivery and acceptability 
of the technology, and have been iden
tified as cultural, political. socioeco
nomic. and. toa lesser extent. scientific 
in 	nature. 

For example, two studies report that 
many farmers in the tropics do not 
know or understand that legumes fix 
nitrogen. Nevc.aieless, most tropical
farming systems include legumes.Over time, farmers have recognized
the value of legume cultivation as a 

component in their farming systems. 
and not from an itentonal exploitationof 	BN F oer se. 

The complexity of these issues issuch that the communication process 
may not reduce uncertainty among all 
target audiences, may result in confu
sion. and may create audience expec
tations which cannot be met There is a 
need for communication programs 
based on systematic planning. and for 
inclusion of such programs in BNF 
prolects. 

- James W. King 

Thus begins The Mungbean. arecently published state of the arts 
report from the College of Agricultural
Sciences. Department of Agronomy 
and Soils. University of Puerto Rico. 

written byJ. F. Morton. R. E. Smith and 
J. M. Poehlman. This bulletin describes 
the agronomic. economic, and nutri
tional aspects of the mungbean. A39
page reference section will be parti
cularly useful to BNF researchers. 

Prepared as part of a program to 
study BNF for Food Production in the 
Tropics. the report was cosponsored 
by USAID. For further information.con
fact Dr. Eduardo C. Schroder. BNF 
Protect Leader. Dept of Ag and Soils. 
University of Puerto Rico. Mayaguez. 
Puerto Rico. 00708. USA 

S 
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%10. FARMING SYSTEMS
 

Crop Rotation 
Legumes provide nitrogen to follow-

ing crops through crop rotation. Though 
nitrogen from legumes is cheaperthan 
fertilizer nitrogen, the expense invol-
ved in grow-ng legumes that are not to 
be used or sold may be restrictive, 

Innovative ideas aimed at solving 
this problem are appearing. One meth-
od experimented with at the University 
of Georgia. that of planting Crimson 
and Arrowleaf clover in October and 
plowing it dovn the following April. 
contributed significant nitrogen to corn 
planted in May. Corn after these 
legumes did almost as well as corn 
after fallow with 90 lbs. of N fertilizer 
per acre. 

Another possible method under dis- 
cussion is planting vetch in maturing 
cor, in August and September. The 
vetch produces a reasonable growth 
before frost and also contributes nitro-
gen for the next year's crop. Planting 
winter crops of legumes also provides 
good ground cover and prevents ero-
sion. 

The nitrogen contribution in a soy-
bean-corn rotation reportedly varies 
from 40 to 120 lbs. of N per acre. Most 
is carriec off the fiea in the soybean 
seed; however, since most of this 
nitrogen came from the airvia BNF. the 
nitrogen in the soil. obtained from the 
continual decomposition of organic 
matter. remains available for next years 
corn. 

The possibilities for crop rotation 
and other farming systems to increase 
the value of BNF deserves continued 
research . 
This report on the legume option from 
Tom Wacek. 

Polyculture 
In the tropics, polycultures have 

long been an important component of 
small-farm agriculture. Farmers with 
limited resources traditionally inter-
crop their land to minimize risks and 
provide a stable source of income and 
nutrition while maximizing economic 
and energy returns using primarily 
local technology, 

Among potential advantages of 
intercropping systems are weed sup-
pression through shading or natural 
plant toxins (allelopathy), reduction of 
insect damage by improving the 
balance of insect pests and associated 
natural enemies, better use of available 
soil nutrients, water conservation, ero-
sion control, and greater productivity 
per unit of land. The study of such 
traditional systems has provided 
information useful as a basis for experi- 
mentation on sustainable cropping 
systems and less resource-intensive 
management technologies for deve-
loped countries, 

Some California farmers use poly-
cultural arrangements by interplanting 

. 

Agriculture: Toward 2000 

By year 2000 a world popalation of 

more thai 6 billion will require an 
agricultural output some 50 to 60% 
greater than 1980. Demand for food 
and agricultural products in develop-
ing countries will double. It is essential, 
withinthenextfewyearstomakemany 
of the decisions which will determine 
the world food situation in 1990, or 
even ini 2000. 

So begins a new publication Agr-
culture: Toward 2000 from FAO.avail- 
able from FAO booksellers and agents 
around the world. 

In this short, highly compact, and 
readable document, brimming with 
colorful charts presenting thecomplex 
of agricultural variables. FAO summa-
rizes the agricultural trends and lists 
issues which may persist into the future. 
The book then develops alternatives 
for sustainable growth in agricultural 
production 

Social and institutional frameworks 
are described and the international 
dimensions of food production are 
discussed in that framework. 
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beans, snow peas, and other legumes 
among established apple, walnut, or 
almond trees. Some use fava or bell 
beans as cover crops in apple orchards 
or produce crops in various mixes. 
such as pears and grapes, corn and 
squash, cotton and alfalfa. 

In 1981, two researchers conducted 
experiments at three locations to com
pare polycultures of collards and green 
beans (Santa Cruz), brussels sprouts 
and fava beans (Albany), and corn and 
cowpeas (Davis) with corresponding 
monocultures in terms of incidence of 
pest insects, performance of natural 
control agents, weed competition, and 
yield potential. All treatments were 
replicated three times, and at each site 
monoculture and polyculture plots 
received the same fertilization and irri
gation regimes. 

They found that interplanting of non
host crop plants or allowing limited 
weed population levels in polycultures 
significantly reduced numbers of plant
feeding insects P. cruciferae and B. 
brassicae. 

Before polycultures can be more 
widely used, more research is needed 
to determine optimum crop combina
tions, management techniques in rela
tion to planting densities, time of plant
ing. varieties, weeding regimes, and 
variouis agronomic practices. Also. 
mechanisms of pest and weed regula
tion need to be defined more precisely. 
Legumes will play a major role in poly
cultures. 

(Adapted from 'Polyculture Crop
pin has Advantages," S.R. Gliessman. 
M.A, Altieri. California Agriculture, July. 
1982.) 

IITA Research 

Highlights 
Highlights of IITA's (International 

Institute of Tropical Agriculture) 1981 
research have been released in book 
form. Information on cowpeas, soy
bean. and high temperature tolerant 
Rhizobia for tropical inoculants will be 
of interest to BNF workers. 

Research Highlights for 1981 can 
be obtained from I TA. Oyo Road. PM B 
5320, Ibadan, Nigeria 

(D}_ 



Continued from Page 3 

NITROGEN FIXING TREE 

higher priority, the standardization of 

collection site information and charac-

terization procedures quarantine con-

cerns: an international network for the 

conduct of standard species trials and 

for information exchange: an institu-

tional network for the conservation of 

NFT germplasm in perpetuity: strafe-

gies for future funding of research and 

development: and the need for training 

for the young researchers increasingly 

being attracted into this area. 

area. 


The resource documents compiled 

were as follows: Master list of Nitrcgen-

fixing trees: priority list of some 50 es y
species: short ists for multiple uses in 
differing agroclhmatic zones: list of exist-
ing arboreta and herbaria with coverage 
of nitrogen fixing trees: list of centers of 
NFT research worldwide: list of seed 
sources: lists of bibliographies and 
informational newsletters: list of Rhizo-
bium research centers: list of seed 
sources. 

fx ort list o esmes in 

A booklet presenting and substan-

tiating the experts' recommendations 

is being published and will be available 

from Dr. Jake Halliday. NifTAL Project.

P. 0. Box 0. Paia, Maui. Hawaii ro77cThe first edition of the omi96779

hecomputer-
managed resource documents is in 

circulation and will be updated and 

redistributed annually 


The organizers were: Dr James L. 
Brewbaker. Nitrogen-Fixing Tree Asso-
ciation. Dr. Jake Halliday. University of 
Hawaii NifTAL Project. and Dr Judith 
M. Lyman. Rockefeller Foundation. 
Participants were senior international 
scientists from an array of disciplines 
involved with NFT development, 

The workshop was sponsored by 
NifTAL. through a grant from the Don-
ner Foundation and the National 
Academy of Sciences. and NFTA 
through a grant from the Rockefeller 
Foundation 

- JH 
S a m 

C(nnfniit(u from PN t .: 

Second N2 Symposium 

about 680 kg of millet per hectare. The 

soils provide about 30 kg N/ha and 50 

kg N/ha must be supplied as mineral 

N. He pointed out the very large hecta-
rage planted to cereals as compared 

to grain legumes and the impact

modest N legu could have on lfixation cwor 
food supplies. Responses to inocula-
tion in India have been small and 
inconsistent. Experiments are needed 
to select hosts and bacteria with good 
potential for fixing N 

- M. Lalonde reviewed progress of 
fixation in non-legumnious trees 
nodulated by the actinomycete, Frankic 
spp. Nodulation and nitrogen fixation 
has been confirmed for approximately 
30 species. The endophyte has been 
isolated from many of these species 
and is being cultured successfully in 
the laboratory. Since the endophyte 
produces spores,. the noculants are 
long lived and easy to handle. Water 
suspensions of the spores remain 
viable for months and can withstand 
40 degrees C There are indications
also that the Frankia can be combined 
with Mycorrhiza needed by many foresty'
species for optimufm nutrition and
growth. 

- Y.Okon reported that good responses 
have been obtaine d from inoculating 
C3 and C4 plaints ilh A,'ospirnllum sp. 
in Israel hoth in winter and iri summer. 
Significant increases have been 
obtained in well-replicated field experi-
ments. He pointed out the need for a 
method of measuring biomass of 
microorganisms colonizing the root. It 
was suggested that a measure of B-
hydroxy butyrate wich characterizes 
the microsymbnionl ,niohtbe a good 
approach 

- A. P Ruschel nrotee that sugar cane 
does work symbiotically.wvih soil micro-
organisms that fix N Acetylene reduc-

tion activity occLirs in the root tissue of 
sugar cane and doesn't occur in the 
surroUnding soil Experiments were 
suggested to delermine the need foror 
response to inncu!atiorn 
- I. Watanabe offered conclusive evi-
dence that both ,'.'etian' and dryland 
rice obtain nitrogen from association 

withmicroorganisms Blue-green algae 
can provide up to 50 k-c N/ha per crop 
ofrice. The Azoila-Anabaenaassocia-
tion can also orovwde UDto 50 kg N/ha 
per year N Fixatioin is brought about 
by phololropic a nd chemotropic bac-
lermi in wetland rice ,'hA)ut 80% of the 
heterolropic L'acteri isolated from the 
rhizoplane of rice roots are able to fix 
N .. Varieties of rice ,.ar' in their ability 
to effectivelv a ss ciale with micro

organisms t ftx rN Lengthy study is 
needed since it has tken 5 years to 
study 4 varietie os ut i) the 40.000 
varieties of rnice avi al, A more rapid 
method if ;crfneninq ,'tultvars would 
be aI(l asset 

Proceeciinus i)t nhf vniposllm are 
P ci t olume 

t )(? I SI'00it t i -,;)ecial volume ofthe Canaidiin Jour;il,)f Microbhiology 
which shOUuit ti( ,i.' lahl( In two or 

,three mcnlh Tho, Triir~l Internatonal 
Syem)osU l hn r,hi , in 1984 in 
Finlandn 
Fn d- JB7
 

SHORT TAKES
 

Dr. Luis Materon, recent graduate 
of Mississippi State University has 
accepted a post-doctoral fellowship at 
the Department of Soil and Crop 
Sciences. Texas A&M University 

Dr. David Hubbell of Florida State 
University has lust completed an FAO 
consultancy in India working with the 
Department of Agricultural Microbio
logy, Tamil Nadu. His cooperatorthere 
was Dr. D. Purushothaman, 

Dr. Maurice Fried is retiring fromthe International Atomic EnergyAgency. 
FAO. in Viena. He carried on N.- work 
and developed the "A"value of calcula
ting biological nitrogen fixation 

While Tom Lumpkin was in India 
working with FAO. he participated in 
discussions with Azolla researchers 
from Tamil Nadu and Pondicherry 
states of India The discussion were 
held during the 'Group Discussion on 
Azolla Research" held during Novem
her. 1982 

Dr. G. Oblisami reports that the 
workshopwas organized bythe Centre 
ol Advanced Studies in Agricultural 
Microbiology. Coimbatore. The various 
problems and prospects of Azolla 
research in South India were discussed 
and future research areas planned 

The 1Oth North American Rhizo
bium Conference vll be held at the 
Boyce Thompson Institute. Ithaca. New 
York. in June 1983 

Also in June 1983. the Canadian 
Society of Microbiology will be 
meeting. 

Dr. Anson Bertrand is the new 
Director. Office of Agriculture. USAID's 
Science and Technology Bureau. He 
comes to USAID from his positior as 
Director. Science and Education USDA 

The importance of reforestaton was 
recently commemorated bya Nigerian 
stamp Illustrating tree planting and 
prc,laiming "Reafforestation concerns 
all 

Tom Lumpkin and Don Plucknett's 
book 'Azolla as a Green Manure
Westview Press is now available 

J.S. Hohenberg i now it liT. 
working on a grai ril ejuume prolect 
She will be studying acidawl( aflumintim 
tolerance of co)wpeis 



Letter to The Editor 

Since 	 the BNF Bulletin gave pro-minence to the splinters among rhizo
bial taxonomists, it is. I believe, only
fitting that those in favor of the status 
quo be given equal time. In fact, I 
believe it would have been better to 
have given equal time in one issue. 

The suggestion for splitting the 
genus Rhizobium is not a new idea 
based on newly acquired knowledge
(as the newsletter article seemed to
imply-at least to mei. The present
ascendency of the idea is due to the 
chance occurrence of a splinter being 
on the committee for revising the bible" 
of bacterial taxonomy. This is reinforced 
by the fact that most roizobiologists 
are too busy with more mportant work 
to get deeply involved in the quibble.One point that the splinters have 

been using for the past two decades is 
that the present classification (forma-
lion of nodules) is an ooerational one 
not solidly based on a phyl-genetic 
basis. This is true but we do not have 
enought knowledge at this point to
have atrue phylogenetic characterisa
lion of any of the Protista. In fact. 
people are still arguing over whether 
the Protista are really Protista and not 
plants. And. the basis for classifying
them as plants rather than animals is 
the rather spurious one that they should 
be one or the other and they are 
obviously more like olants than animals! 

The above quibbling ignores one 
very important point. Many. if not most. 
genera of bacteria are operational ones 
(fixes N.oxidizes Ncompounds, causes 
diseases of plants, causes severe 
diarrhoea and ferments lactose, etc).
While none of these characteristics 
implies any ohylogenetic relationship,
they are extremely usefui to the persons
working with the bacteria concerned. 
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,vith these organisms ,)ecause they

are economically imporTan If bacte-
riology had started out as a oasic 
science, we sould indc tn!',.,, have had 
oy now a completely different set of 
systemics and applied %,orkers.vould 
nave had to devise a system of trivial 
names to desiognate their organisms,

Since bacteriolog' as from its 
nception an applied science itevolved 
a classification scheme ,ased largely 
on operational genera. something that 
nas served bacteriologists very well. 
although the general controversy has 
not been limited to the Rhizootum and 
rhizobiologists. In fact. naralv any
malor group of bacteria has escaped 
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directors are as follows: 

Dr. Martin Alexander
 
Dept. of Agrotiomy
 
Cornell Univetsity

Ithaca, New York
 
Dr. B. Ban Bohlool
 
Dept. of Microbiology
 
University of Hawaii
 

The Mall, Room 207Honolulu, Hawaii 96822 
Dr. H.D.Gross 
Dept. of Crop Science 
North Carolina State University
Raleigh, North Carolina 27607 
Dr. Jake Halliday
NifTAL Project
P.o. Box 0
 
Paia, Hawaii 96779
 
Dr. Eduardo Schroder
College of Agricultural Sciences 
Dept. of Agronomy & Soils 
Universidad de Puerto Rico 
Mayaguez, PUERTO RICO 00708 

the controversy generated by the pre
sence of genera defined operationally,
rather than on supposedly more 
fundamental factors which imply atrue 
phylogenetic relationship.

Despite the controversy, most bac
teriologists continue to go about their 
work in a professional manner. They 
can tell a bacterium when they
encounter one. What's more, they can 
recognize, by direct or indirect means,
their own favorite organisms, and are 
able to make them do what people 
want them to do. or the reverse in the 
case of deleterious organisms. 

Respectfully submitted, 
Robert J. Davis 

Return Postage Guaranteed 
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N I T A 4 

NAS Grants 

TITLE 

Effects of Environmental 
Factors on N-Fixation 

Associative BNF :n Grasses 
Growing in Saline Environments 

Interactions in Legume-Non-
legume Intercropping Systems 
Quantification and Mechanisms 
oQuAscantiveation ism 
TroiaGramineae 
Tropical Gteria. 
Evaluation and Testing of Fast-
Growing, Nitrogen-FixinqTree 
(FGNFT) Species for Semi-Arid 
Regions 

Technical/Scientific Back-up 

Selection and Testing of FGNFTs 
forselectionand Agroforestr Combinations 

Native FGNFTs in Upland and 
Lowland Sites as a Source of 
Fodder, Fuelwood and Soil 
Enrichment 

N Fixation and Multiple Uses 
of Albizzia falcataria, Gliricidiasepium, and Sesbania grandiflora 

N-Fixation Potential of Some 
Woody Chilean Plant Species 

Determination of Best Species,
Provenances Rhizobia, Mycorrhiza
in the Congolese Savannahs 

FGNFTinAgroforestry Effecton 
Crop Yields and Soil Properties 

Soil Factors which Limit BNF in 
Leucaena leucocephala in 
Panamanian Soils 

Field Trials and Testing of 
Selected Species of FGNFT 

PRINCIPAL 
COUNTRY INVESTIGATOR 

Kenya S. 0. Keya 

Pakistan K. A. Malik 

Thailand B. Rerkasem 

Brazil J. Dooereiner 
Bazolla-anabaena 

Chile 

Kenya 

Kenya 

Mexico 

Philippines 

Chile 

People's
Republic 

E. M. Elena 

Torres 


P. A. Huxley 

F. Owino 

E. Pardo 
Tejeda 

R.G. Escalada 

0. Balboa 

D.Diangana 

of the Congo 

Malawi 0. T. Edje 

Panama B.C. de 
Hernandez 

Thailand N. Chomchalow 

Volume IV, Number 1

rd 
The Board of Science and Tech

nology for International Development(BOSTID) Committee on Research 

Grants of the National Academy of 
Sciences has approved several grants
for BNF and Nitrogen Fixing Trees 
(NFT). 

The biological nitrogen fixation pro
jects include bo'i basic and appliedresearch. The emphasis ison develop
ing understanding and new technolo
gies related to underexploited legumes, 

systems. and free liv
ing or associative nitrogen-fixing bac-

The fast growing, nitrogen-fixing 
trees project has two phases: (1) an 
invuntory of less widely known native 
species, compiled in accordance with 
a commonly agreed methodology; and(2)comparative field testing of selected 

species to provide a basis for tree 
and development of man

agement techniques for different purposes. Economic and social assess
ments form an integral part of the 
second phase. Grantees meet periodi
cally to exchange information and 
coordinate trials. 

Grants average close to S100,000,and they may be carried out over a 2,3 
or 4 year period. Grant funds may beused for salaries, travel, equipment, 
and research expenses. The grant reci
pient will contribute to the research by
providing partial support of the re
search staff, laboratory and/or field 
testing facilities, vehicles, and adminis
live services. 

Announcements for the fast-growing,nitrogen-fixing trees and biologynitro
gen fixation projects, setting forth pro

ject guidelines, are available from Dr. 
Michael P.Greene. Executive Secretary,
Committee on Research Grants,
BOSTID. Nai'onal Research Council.
2101 Constitution Avenue, Washington, 
D.C. 20418. 



ew Clover: Fresa Fresa has alower plant height than
N other cultivars tested and isconsider-

The Agronomy Department and ably lower growing than white clover. It 
0,gricultural Experiment Station of New also has a lower clipping yield and can 
Mexico State University recently be infrequently clipped and still main-
3nnouced the release of Fresa straw- tan a satisfactory ground covet, 
Derry clover Trifolium frangiferum L.). This N-fixing legume is being used 

in the Southwest U.S.A as a ground 
cover where there is little expected 
traffic, where little or no applied N is 
used, and where infreauent mowing is 
desired. It may also find use as a 
ground cover in nevly-established 
orchards in the Southv'est 

For further information write to New 
Mexico State Universilty Agricultural 
Experiment Station, Las Cruces. New 

As a species, strawberry clover has Mexico 88001. 
shown tolerance.to moderately saline 
soil conditons. Itis reported tures Cicer - A Trap Host 
stand a wide range of temperatures 
and soil moisture conditions, includinc ICRISAT researcners are currently
flooding, and has been reported to publishing their findings on "Counting 
withstand snort drought periods. Cicer Rhizoblum.' 

. .... ___,_-_........._Toomsan 


Legume Inoculant Training 
ICRISAT and NifTAL along with Course Content 

several other organizations, will con- Trainees will carry out all the proce-
duct a legume inoculant training dures discussed. The main topics of 
course. It ,,ll be held at the ICRISAT the practical course will be as follows: 
Centre,4 September- 14 October 1983. 

The puroose of this course is to A. General Microbiology 
provide training in Rhizobium culture. 1. Collection of nodules and isolation 
inocu'ant oroduction, and quality of Rhizobium 
control procedures for approximately 2. Observation of the infection process 
12 participants. 3. Study of cultural and morphological 

The main requirement for partici- properties, characteristics and nutri-
pants is that they be involved in tional requirements of Rhlzobium 

commercial scale inoculant production 4 Quantification of RhIzobum popu-
NifTAL and ICRISAT will set up corres- lations 
pondence .,vith the potential parici- (a)direct methods ancl ulanting 
pants and *neir employers to assure (b)inoirect methods especially 
that there wil be opportunity for the plant infection test 
technologies learned in the course to B. Strain identification 
be arcie :n their own manufacturing 1 Develoment of intisera 
process 2. Agglutination test. Further tests 

Applicants are requested to provide including ELISA ann fluorescent 
personal details. academic back- antibody will be demonstrated, 
ground. other training or experience. C. Strain selection 
emolcyment nistory, and publications 1 Host-Rhizobiurn specificity 
Descrotions of current work, facilities 2. Screening for N,-fixation 
availanle for such work, facilities 3 Pot tests 
availanle or prolected for inoculant 4 Field trials 
procluction. and the administrative 5 Soil fertility ;teractions 
schere uncer vhich production ,viil D. Inoculation Technology and 
operate are also requested. Quality Control 

This vil ce a practical course wiith 1 Growth of broth 
work n the laboratory, greennouse 2 Evaluation and oreparation of 
and field, suoplemented by lectures carriers 
and readings. The course will be 3. Preparation of noculant 
conducted in English. 4 Ouality control of inoculant 

Apolicalions should be sent to 5 Inoculant storage tests 
Indian applicants. Dr J. A. Thompson. 6. Methods of inoculation 
ICRISAT. Patancheru P. 0.. Andhra 7 Survival of rhizohia on seed
Pradesh 5Q2 324 India: all others. DrPrad sh Drpersonalal oters 02 34 Irlia, 

King. rJfTAL Profect. P.0. Box 0. Special rtisCUssion sessions will deal 
Paia. 'Main Hf 96779 USA. or FAQ in- with trainees' future bIans for equip-
count'., rerresentatives for forwarding ment ann personnrl rertuirements for 
to fJi, L. producinci hilh iltl!ir, ''-cu rum 

B.Toomsan, 0. P.Rupella, S.Mittal, 
P. J. Dart, and K. W. Clark note that 
chickpea (Cicer arietinum L.), a large 
seeded pulse legume, is nodulated 
only by a very specific group of Rhizo
bium strains which do not nodulate 
plants other than Cicer spp. If the 
cotyledons are removed just after 
germination, subsequent seedling 
growth is dwarfed and plants will reli
ably grow and nodulate in large test 
tubes (25x200 mm) under axenic con
ditions with either sand or sand + 
vermiculite as the root medium. These 
dwarfed seedlings can be used as a 
'trap host' for counting Cicer Rhizo
bium in pure cultures and contaminated 
materials by a most probable number, 
serial dilution-plant infection technique. 

Theauthors stressthevalueofsuch 
a plantlet as a 'trap host' for studying 
Cicer Rhizoblum ecology, strain 
authentication, and inoculum quality 
control. 

can be reached at: Khon 
Kaen University, Faculty of Agriculture, 
Khon Kaen, Thailand. 

A .J.Norman, 
I Memorium 

Dr. A. Geoffrey Norman. University 
of Michigan professor emeritus of bo
tany and the University's vice president 
from 1964 to 1972, died November 14, 
1982, at the age of 76. after a year long 
illness. He was born and educated in 

came to the United
 
States in1930 as a Rockefeller Fellow
 
England and first 


at the University of Wisconsin. 
Dr. Norman provided guidance in
 

the develcpment of BNF reviews that
 
were produced by the University of 
Puerto Rico (The Mungbean and 
Pigeonpeas): North Carolina State 

University(Criteria for Selecting Strains 
ofRhizobium, Guidelines for Evaluation 
of Need to Inoculate, and Leguminous 
Inoculant Quality); Universityof Hawaii 

(Azola, Vesicular-Arbuscular Mychrrhiza, and Use ofDesmodium, Centro
sema and Stylosanthes in Pastures ; 
Cornell Un ersity (Nitrogen Fixation 
by Legumesin the Tropicsu BNF in 
Flooded Rice Fields. and Survival of 
Rhizobia inSoil). 
for"A Primer on Biological Nitrogen 
fo" an a itantalNgeoFixation" and a tantalizing glimpse of 
the material available in each of the 
reviews. 

His incisive views and constructive 
suggestions contributed a great deaf 
to the BNF Program in USAID. His 

concern and willingness to 
p e on cne and will o 
be remembered. 

LRF 

I 

http:tolerance.to
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BNF Training in 
Pakistan 

The National Agricultural Research 
Centre in Islamabad was host for the 
1st National Training Course on BNF, 
19-21 October 1982. 

Researchers in the field of crop 
production were trained in the various
options available for research andpopularization ofBNF.Topics included 
inoculation of legumes,quality control 
ohinolatio eoflegums, qualyaoro 
of rhizoba. eco-physiological factors
affecting nodulation and N-fixation ,N tprivsudofheixpcesf

Azola. ssoiatveactv-parative smbisis
Azolla. associative symbiosis. acety-
lene reduction, and Use of N., 
isotopes. The 24 participants were 
trained by A. Mahmood, A. Hussain, 
K. H. Sheikh. A. H. Chaudhary, G. R. 
Sandhu and K.A. Malik. 

Mexicans Meet 
The Second Mexican Conference 

on BN Fwas recently held at Chapingo,
Mexico. Twenty-nine papers were 
presented at the 10-11 March meeting 
The organizing committee included R. 
Ferrara Cerrato, R. M. Ramirez Gama, 
D.Munoz Gonzalez, A.Espinosa and J. 
Espinosa de los Monteros. 

Promotng 

Nitrogen Fixation 

The seminar, Promoting Nitrogen
Fixation in Agriculture, was held in 
November, 1982, with scholars from 
the Republic of ChinaandJapan. BNF 
was discussed in relationship to rice 
paddies, acidic soils, and pesticides. 
For more information on the conference, 
write to Dr. Kun-iluang Houng or Dr. 
Liang-Ping Lin, Department of Agricul-
tural Chemistry, National Taiwan Uni-
versity, Taipei. Taiwan, R.O.C. 

ANNOUNCEMENTS
 

INIA/MSU Link 
The final of eighteen CRSP projects 

has been approved. Entitled "lmprov-
ing Resistance to Environmental Stress 
in Beans Through Genetic Selection 
for Carbohydrate Partitioning and 
Efficiency of Biological Nitrogen Fixa-
tion." the project will be coordinated 
between the Instituta Nacional De 
Invesfigaciones Agricolas in Mexico 
and Michigan State University(MSU). 

The project established two field 
experiments at MSU in June 1982. 
One involved beans under low and 
supplemental levels of soil N, the 
objective being to screen for abilit /to 
grow on N deficient soil. The other 
involved beans previously screened 
for growth and yield under drought 
conditions, and grown under combi-
nations of irrigated vs. rainfed and high 
and low N conditions. 

An executive summary of the Bean/ 
Cowpea CRSP FY-82 Annual Report is 
available from the Management Office, 
200 International Center. Michigan 
State University. East Lansing, MI. 
48824. 

NFTA 
Growing Fast 

The Nitrogen Fixing Tree Association (NFTA) continues to grow with 600 
associates now representing 66 coun
tries. 

NFTA's role will be expanding into 
other genera of NFTs in 1983. This wili 
be done primarily by the publication of 
the NFT Research Reports. These 
reports will be published in coopera-
tion with the Thailand Institute of Scien-
tific and Technological Research. 

Three workshops were conducted 
in 1982, with partial NFTA support-
the Bellagio Workshop on NIFT germ-
plasmresourcesfundedbytheRocke-
feller Foundation, aworkshopinSaipan 
on Biomass Energy Oplions for Pacific 
Islands funded by the US Department
of Energy, and the recent Singapore 
workshop on Leucaena funded by the 
IDRC, Canada. Proceedings from these 
conferences will be made available at 
cost to associates in 1983. 

For further information write NFTA, 
P. 0. Box 680, Waimanalo. Hawaii 
96795. U.S.A 

Azolla Researchers 
Meet 

The First International Workshop 
on Practical Applications of Azolla for 
Rice production was held at the Uni
versityof Pureto Rico, 17-19 November 
1982. 

Some of the papers r resented were: 
G. A. Peters, Determining N2 fixationand N input in Azolla grown with and 
without combined N sources: Keeping 
the acetylene reduction assay in the 
proper perspective A. Moretii, Coin

study of the six species of 
Azolla in connection with their utili
zation as a green manure for rice: H.F. 
Diara, Azolla in West Africa; and C. 
Kanareugsa,Azolla for rice production 
in Thailand. 

Others presenting papers included 
T. Lumpkin, P. A. Reynaud. T.Ton That. 
S.Talley, M.C. Margheri, S.A. Kulasoo
riya, and F. Abruna. E. C. Schroder, 
BNF Project Leader, was the Workshop 
organizer. 

ITSOh
 

So ba 
Soybean Course 

"Technical and EcnnomicAspects
of Soybean Production" is an NTSOY 
course to be held from 16 May - 5 
August 1983. It is designed to teach 
the basics of soybean production. 
beginning with the seed supply and 
continuing through marketing of the 
crop. This multidisciplinary course is 
appropriate for people who will give 
leadership to the establishment and 
expansion of soybean production in 
their countries. Begun in 1975. this 
course has been offered for the past 
eight years. If has been attended by
101 people from 42 countries. Anyone 
who wants additional information 
should write to INTSOY. College of 
Agriculture, University of Illinois, 113 
Mumford Hall. 1301 West Gregory Drive. 
Urbana. Illinois. 61801. U.S.A , /c)) 



NEW PUBLICATIONS IFAQ Media Aids 
NEW PUBLICATIO NS The Food and Agriculture Organi-

Soils Bulletin 
FAOhaseleasedanewSoilsBulle-

tin (No. 49. Application of Nitrogen-
Fixing Systems in Soil Management 

Ths by on 
exhaustive 'eview of the literature on 
the characteristics. oroduction. and 
use of N-fixing systems. Hamdi covers 
BNF. the r' zobia-legume symbiosis, 
blue-green algae. free-living N-fixing
bacteria, Azolla. and nodulated non 
leguminous plants. Apprendixes in-

This book.ok.b YY A. Hl.iterHamdi, is an 

deumnos ofatspeing Bn-clude methods of assessing BNF.
recognition and characterization of 
rhizobia. and culture collections 

This bulletin i: available through 
the FAO Sa;es Agents or directly from 
Distribution ano Sales Section. FAO. 
Via delle Terme di Caracalla, 00100 
Rome, Italy 

SOA: Pigeonpeas 
A state of the art paper. "Pigeonpeas 

(Calanus calan Mlilisp I A Valuable 
Crop in the Tropics." is now available 
free to scientists in developing coun-
tries. 

Put togetner by J. F. Morton. R. E 
Smith. M.S L'go-Loez.and R Abrams. 
the paper critically reviews the most
important available literature on pigeon-
peas with emphasis on the N economy 
of this crop. Information is presented 
on the economic importance, dietary 
value, factors affecting production,
symbiotic N fixation, transfer of N to 
other crops in rotations and related 
cropping s'stems, and the response of 
pigeonpeas to fertilizers. 

This pacer provides a comprehen-
sive source of knowledge on this in-
creasingly important crop that will per-
mit easy access to the literature. It 
allows the ,eader to ascertain pigeon-
pea's potential and limitations and pro-
vides reliable guidance for those 
interested incommercial or home gar-
den production. 

An updated bibliographycontaining 
31 8 items dealing exclusivelyor in part 
with pigeonDeas is included, 

For further information, write to 
either Dr. E. C.Schroder. BNF Proiect 
or to Dr. L.'A Cruz Perez. Head, Depart-
ment of Agronomy and Soils, University 
of Puerto Rico, Mayaguez Campus. 
Mayaguez Duerto Rico, 00708. 

Proceedings 
Available 

The Proceedings of the 8th North 
Te rcings CoferhetheldorAmerican RhizobiijmConference (held 

3-7 August 1981 University of Mani-
toba) have been published 

K. W. Clark and J. H G. Stephens
edited the more than 3' oapers cover-
ing genetics, phvsiorogy ecology, 

agronomy, taxonomy. and methods.
For furher information, contact Clarkat Plant Science Department, Universityof Manitoba, Winnepeg, Manitoba. 

Canada R3T 2N2 

BOSTID Workshop 
Proceedings 

Priorites inBiotechnology Research 
for InternatoralDevelopment: Pro
ceedings of a Workstoo is the out-
growti of a BOST'D organized work-
shop to assess the imuication of the 
"new' biolog', and to recommend prior-
ities in international dev.elopment, 

For 1t1F. the .workshop recom-
menoec support he given to research 
designed :o optimizet NJ-ixation by
(1)cyanonacteria ann toe Azolla system 
in associaton vilh rice and (2) the 
Legume Rzot)irm symbiosis. 

Other recommendations included: 
1i develoiment of the 'rait in legumes
that ailovs them to use fixed N simul-
taneousiy .;,,ith soil nilrogen: 2) devel-
opment of 'mnrovero technology for 
proiuction and use of legume ino-
culants. 3i development of fast-grow-
ng. N-fixing trees.,ann -) evaluation of 
grass species and associated bacteria 
for Ineir ability to promote N fixation 
and accumulation of or ,, matter. 

Of particular interest to BNF re-
searchers is M. ,leander's back-
ground paper. Research to Enhance 
N Fixation Misplaced Emphasis?" He 
argues that the factors limiting N-
fixation are nearly aiwa /s theabsence 
of (rhizohial or blue-g'reen algae strains 
adapted to ecologically significant 
stresses in soii or in I)arldv fields." 

For further ,nformation contact 
BOSTID National Re'..,rch Council, 
2101 Conrqtiohrr I., J . 'Nash-
ington D ?ri t1r.r:-

zation of the United Nations (FAO), in 
cooperation with field projects in sev
eral regions of the world, is producing 
a series of auciio-visual aids. These will 
be useful tor training and extension 
work in soil and 'orest conservation 
and in crop and pasture improvement. 

Filmstrips, cassette-tapes, and 
accompanying books with speaker'snotes are the basic media selected for 

this program. Themes of interest to 
BNF workers are: agro-forestry; pas
ture improvement with fodder legumes 
and grasses:and tree tuelwoodcheckprovide 
fodder: forest protection: and biologi
fa e orenfpoa ion 

erosion planting to and 

cal nitrogen fixation. 
For further information contact: Dis

tribution Section, United Nations, Food 
and Agricultural Organization (FAO),
Via delle Terme di Caracalla. 00100
Rome, Italy 

Microbial 
Physiology 

"Microbial Physiology and Genetics 
of Industrial Processes" edited byN.F. 
Millis and A.J. Pittard is now available 
for $A6 (plus postage) from The Deparl
mert of Microbiology. University of 
Melbourne. Parkville, VictoriaAustralia. 
3052. 

3 New 
Several publications of interest to 

BNF researchers are now available. 
Faba Bean Improvement edited by

G. Hawtin and C.Webb. Chapters on 
N-fixation are by Y.A. Hamdi and M. M. 
Musa. 

Microbiology of Tropical Soils and 
Plant Productivity edited by Y. R. 
Dommergues and H. G. Diem. BNF is 
covered by A. H.Gibson. B. L.Dreyfus,
and Y. H. Dommergues. P. A. Roger
and P. A. Reynaud. I. Watanabe, and 
J. H. Becking. 

Nitrogen Cycling in Ecosystems of 
Latin America and the Caribbean edited 
G. P. Robertson, R. Herrera, and T. 
Rosswall. Articles by A. A. Franco and 
D. N. Munns. J. R. Jardim Freire. and 
J. P.Roskoski will beof interestto BNF 
reseaichers. 

All books are from Kluwer Academic 
Publishers Group, Distribution Centre. 
P. 0. Box 322, 3300 AH Dordrecht, 
The Netherlands. 



1  DIRECTIONS 

COMMUNICATION 
IN| 

A respected researcher from typewritten copy or 7. Are the titles legible and In communicating BNF 
recently sat through several, from journals are almost short enough to be read to both scientific and 
oral scientific presenta- always impossible to read, in the time they will be general audiences. the 
tions. He listened while let alone understand, and shown? same care should be given 
presenters spoke to the the speaker often has 8. Does the commentary to prepare oral presenta
screen-and not to the trouble making specific add anything to this tions that are logical and to 
audience, while soft points because of too visual? Does it distract? the point. Visual materials 
spoken speakers fought much data. have a very important role to 
against air conditioning Some questions to ask There are many practical play, and if utilized properly,
and other background when organizing a speakers guidelines for developing complex subjects can be 
noises, and while poorly visuals and thereby allevia- visuals, e.g., the lettering presented in interesting 
prepared speakers rambled. ting some technical pro- should be 1/25 the height and attractive ways and 
However, the quality of the blems are: of the information area. can aid in conveying infor-Themain idea isthatagood mation transfer.visuals he saw really 1. Does this visual help me presentation is organized.
 
caused him to grimace, achieve my presentation It has an introduction that
 

The purpose of visuals objectives? leads into a well organized

in an oral presentation is to 2. Is there good continuity subject. Conclusions are
 
aid th, speaker and assist between this visual and then drawn which summa
in the transfer of information, the previous one? rize the subject or present

However, many presenters 3.Does this visual add to deductions drawn from the 
do not have adequately my audience's know- results presented. Much 1983 has been desig
prepared visual materials ledge of the subject? work and efsoit 'inderlie a nated as International 
and many of these materials 4. Does this visual focus good simple appearing Communication Year. And 
share similar problems. A attention on one main 
few of these problems are idea? Is this idea clear? presentation. it is an excellent time for all 
1 ) visuals too dark-the 5. Have I remove: all un- of us to reexamine our 
objects in the slide, for neccessaryelements The speaker must attitudes toward communi
example, cannot be clearly without destroying the organize for the audience cation. our role in the com
seen, 2) visual too light- one main thought in this and consider the best ways munication process. our 
information in the visual visual? to use visuals to communi- communication skills. and 
cannot be read from the 6. Have ! presented the cate. At scientific meetings to make efforts to keep 
back of the room, 3)visuals information in this visual time is often very limited, improving. 
with too many data points- in the most effective and there is a need to 
large tables reproduced manner? maximize impact. - James W. King 

D Inoculant SARIF NetworkSWANTED I 2 Producers One group working with BNF in 
Indonesia is the Sukarami Agricultural

rNiTAL has recently instituted a Research Institute for Food Crops 

new project - an incentive program (SARI) comprsing a network of 12 
for inoculant producers aimed at experiment stations (some are now 

Peat Samles improving the quality of legume inocu- being establishedl. They are respon
lants for farmers in developing cour- sible for the improvement of food crops 

The suitabilityof peatas a carrierfor tries, throughout Sumatra. The main center 
Rhizobium inoculants is well known. At The project's main focus will be the and headquarters are located near 
NifTAL. research to elucidate in detail endorsement of high quality inoculant Padang in West Sumatra. SARIF is 
the special attributes of peat is in products through a variety of public organized under the GOI Agency for 
progress. Two peats (from USA and awareness methods. NifTALiscompil- Agriculture Research and Develop-
Australia) are being analysed. More ing a comprehensive inventory of all ment and the Central Institute for 
peats need to be analysed to gather current or future inoculant producers. Research on Food Crops. The SARIF 
further information and make the study Ifyou or your organization are involved network also receives major support 
meaningful. Ityou have peat and want in inoculant production and able to for development through a grant and 
it to be included in our study, please contribute to the development of our loan from USAID 
send us at least 2 kg. The peat must be producer inventory, or interested in the 
ground (around 200 mesh size, if pos- promotion of high quality inoculants ,. 
sible) and non-sterile. If you have limed and would like information on the pro
the peat, please indicate, gram, please contact Philip Giovannini : "n-

at the NifTAL address.
We will send you the results of our To date there has never been a 

study. Please forward your sample(s) complete listing of inoculant producers. 
to P. Somasegaran at the NifTAL The compilation from this etforl will be 
address. Thank you. available to all interested parties. 



Nodulation Conference Microbial Ecology Food Legumes in the 80s 
The Seventh Australian Legume The third International Symposium Following 5 years of development

Nodulation Conference will be held at on Microbial Ecology will be held 7-12 which stressed the importance of the 
Sydney, New South Wales. 14-17 August 1983 at Michigan State Uni- N-fixing capabilities of its targeted
February 1984. versity. The aim of the sym-oosium is to crops, The Food Legume Improvement

The conference program will pro- assemble microbial ecologists with Program at ICARDA (International 
mote informal information exchange interests in a wide rangeof habitats so Center for Agricultural Research in the 
on the many aspects of achieving they can discuss 'he ,nteracticns of Dry Areas) is organizing a workshop
effective and efficient N-fixation. Avisit micro-organisms and the underlying entitled Faba Beans. Kabuli Chick
to the Australian Inoculant Research processes that reaulate these inter- peas, and Lentils in the 1980's." The
and Control Service .vill be included actions. For further information write to 16-20 May workshop will be held at 

Topics to be covered include: 1) Third Internationa Symoosium on ICARDA headquarters in Aleppo, Syria.
Rhizoblum inoculant production and Microbial Ecology The tKellogg Center Goals are to review progress and iden
use. strain selection and various eco- for Continuing Education. Michigan tify priorities in production, research. 
logical factors including interactions State University. East Lansing, Michi- and training. 
between Rhizobium and mycorrhiza: gan. 48824. U.S.A 
2) genetics physiology and bioche
mistry of legume symbioses: 3) meas- Soybean in Cropping
urement of N-fixation and assessment 
of the contripution of egumes in agr- Systems
culture ann natural ecos,stems: 4) the 
role of legumes in the deelopment of Th St International Symposium
soil acidity :) N-fix ationebylAustrlan _ Sress Inport.. on Soybean innTropical and Subtropi
native plants in forests and c , S--.,, cal Cropping Systems, sponsored
mining reclamation areas e by AVRDC and the Tropical 
and 6) non- egume - . .. Agricultural Research 
symbioses such as 7 . , Center in cooperation 
in Casuarina Azolla, _ . - "- . , with INTSOY. IITA.

Sz1 - '. X% IRRI, and EMBRAPA, 
and Azospf ri/urn

For further infor- matin cntat + , willembeberheld- 126JctoberSept .. ebere-d1 Octoermation contact: .. ..-. 

Dr. IR. Kennedy. -------- 1983 in Tsukiba 
nepar\ ..Department ., 

Japan. Details on-f .,.> the symposium
Agricu turai 

,,. 

can be obtained 
Chemistr-y. from AVRDC,
University of .,t-. --- - P.0. Box 42,
Sydney N. S %V. Shanhuaai,anan 
2006. Aostraiia. , 741. Taiwan, ROC. 

Microbiology
Impact \ Nitrogen Fixation 
To commemorate the 0th Anniver- The 5th International Symposium 
sary of the Universiti Pertanian on Nitrogen Fixation will be held from 
Malaysia. the Faculty of Agriculture is "" .----.. _ 28 August to 3 September 1983 in the 
organizing a regional Conference on Lceuwenhorst Congress Center at 
the impact of microbfoiogy:,, in tropical N-Fixing Trees Noordwilkerhout, The Netherlands. 
agricuiture. 24-26 Octoner 1983 in The Symposium will bring together
Serdang. The National Research Program on scientists working in different fields of 

The objectives of the conference Soil Biology iPNPBS) of EMBRAPA N fixation to stimulate interdisciplinary 
are: 1) to hignlight tine role of micro- (Brazilian Agricultural Research discussions about the basic principles
organisms n tropical agriculture: Organization) in cooperation with the of chemical and biological nitrogen
2) to assess 'he contribution of micro- Federal Rural Lniversity of Rio de fixation, and to evaluate possibilities
organisms in boosting agricultural Janeiro IUFRRJi,.vill he organizing an for increased agricultural productivity
production N-fixation. mycorrhizae. Internatioaoal Symposium on Nitrogen through BN F.The mafor scientific dis
biological control): 3) to appraise agri- Fixing Trees for the 1rnpics The Sym- cipiines involved in Nfixation research 
cultural losses and spoilage through posium will be held at 'he UFRRJ -chemistry. biochemistry, microbio
microbial activities: Oi to evaluate the campLis from 19-24 Serntember 1983. logy, (plant) physiology. and genetics
significance of microorganisms in Recognition that peonle all overthe -are represented.
food processing and oreservation: vorld are becoming conscious of their The Symposium will be organized
and 5) to explorethe potential of micro- resoonsiblity to preserve their envi- in such a way that all delegates can 
bial transformation of agricultural pro- ronment and save foss'.i: 'els through participate in the discussions in each 
ducts and wastes. the u se of native Ur-fiing trees discipline.

For further information, write to The prompted the orginiz/ation i)f this All questions about the Symposium
Organizing Secretary. Regional Con- sympositm The recistraton fee,,illbe should be addressed t,: 5th Interna
ference on the Impact of Microbiology S25. inclu(lng ai cony .i lhe proceed- tional Symposium on Nitrogen Fixa
in Troica: Agriculture. Universiti ings. Contact Dr Jon rn;a Doereiner. lion, International Agricultural Centre,
Pertanian Maiaysia. Sedang, Selangor, EMBRAPA PNPBS ,rr -7 23460 - P. 0. Box 88. 6700 AB, Wageningen.
Malaysia. Seropedlca RJ 3'a The Netherlands. t..1 . 



To Study or To Construct: Another Opinion
 

Letter to The Editor 

Dear Editor. 
We read with concern the recent have also been identified and their 

BNFB article (Vol. 3, No. 2) by Dr. K.T. roles in nit regulation have been partlyShanmugamn on the prospects for elucidated (Espin, et al., 1982: Merrick,BNF genetic engineering in N-fixation and 1983). Knowledge of nit regulaion in 

3ENETIC NOTES 

Allied Corporation and Calgene. 

ic.. a genetic engineering firm. have 
gned a research contract to develop 
means of improving the nutrient effi-
,en(y of plants through genetic engi-
2ering. Researcn ',vil be conducted 
Calgene's Davis. California. labora-

Irv. 
Advanced Genetic Sciences. Inc., 

3s formed an international company, 
ant Genetic Systems NV. headquar-
-red in Brussels. Belgium. and sup-
nrted in part by the Belgian Govern-
,ent. 

Their primary purpose will be to 
-rve the European market bycarrying 
it research and development aimed 

improving crop plants, plant bio-
,stems, and industrial micro-
ganisms by means of genetic engi-
ering techniues. 

his assessment of the achievements 
so far in this field. We agreed with his 
view that the development of new N-
fixing plants will be a complex and 
time-consuming task. However, our 
present knowledge of the N-fixation 
(nif) genes and their regulation was 
seriously misrepresented inthearticle. 

Firstly. it is wrong to state that new 
N-fixing bacterial hybrids have not 
been produced. The strains of E. co/i 
and S. typhimurium not only synthesize
nitrogenase, they grow diazotrophically 

and reduce acetylene at rates com-
parable with K pneumoniae, their 
naturally-occurring diazotropic parent 
(Dixon, et al., 1976: Postgate and 
Krishnapillai. 1977). While the failure of 
other nit-hybrids to synthesize nitro-
genase is not yet understood, it is quite
likely that this is a consequence of the 
nit genes failing to be transcribed in 
their new environment. This could be 
due, to the absence of the necessary 
regulatory signals (proteins or low mole-
cular weight co-effectors). 

The article stated that "virtually
nothing is known about how N fixing 
cells regulate the synthesis of nitro-
genase in Klebsiella pneumoniae;"
however, a considerable amount is 
known about these control mecha-
nisms from work in our laboratory and 
in many other research centers around

world.tAusubel, 
The nit-specific regulatory genes

nifL and nitfA have been identified. 
Their functions- repressor and activa-
for respectively - are known and their 
polypeptide products have been iden-
tified by cloning (Roberts and Brill 
1980: Ausubel and Cannon, 1981: 
Buchanan-Wollaston. et al., 1981: 
Merrick, et al., 1982: Hill, et al., 1981). 
The regulation of the nit operons has 
been studied using nif-lac gene fusions 
(Dixon, 1980) arid the DNA sequences
of at least two nit gene promoters have 
now been determined which will allow 
further insight intonif regulation (Scott. 
et a!.. 1981: Sundarensa, Jones. Ow, 
and Ausubel, 1983: Drummond, et al., 
1983). Furthermore, in recent months 
the N-control (nfr) genes which are 
involved in co-ordinating synthesis of 
a number of N-assimilation enzymes 

K pneumoniae is now substantial and 
is providing the foundation for com
parable studies of nit regulation in 
Azotobacter iKennedy and Robson. 
1983) and in Rhizobium (Sundaresan.
Jones, ON, and Ausubel. 1983).

It is true that the only present exam
pies of the introduction of nit genes 
into a eukaryote (yeast) failed to result 
nnitrogenasesynthesis. Thisisnardly
surprising as no attempt was made to 
put these genes under control of the 
yeast transcription/translation machi
nery, sotheexpermentscouldnotrea
sonably have been expected to lead to 
nitrogenase synthesis. They served 
solely to demonstrate that th prokar
yotic nit cluster could succ fully be 
conserved in a eukaryotic background. 
A recent report has in fact described 
transcription of a nifH:./ac gene fusion 
in Saccharomyces cerestae Zilber
steintet al.. 1982) thus demonstrating 
thanifgene expllesson in a eukaryotic 
cell is possible. 

In summary, we certainly support 
continued research on exploitation of 
naturally occurring plant associations 
but along with. not in place of. funda
mental research on '.a molecular bio
logy of N-fixation. Much present re
search in the symbiotic rhizobia has its 
foundations in our studies of the N
fixation genes in K pneurnoniae iSun
dthedaresan, Jones. Ow. and Ausubei. 1983:

1982) and itisvery likely that 
this will continue to be the case in the
immediate future. The prospect of N
fixing cereals is undoubtedly still very
far off but the situation is by no means 
as bleak as Dr. Sh-nmugam suggested. 
Our present knowledge gives us no 
reason to believe that nit gene expres
sion in a eukaryote cannot be actieved 
in the future and I'vith continued sup
port such research may yet have much 
to offer BNF. 
Yours faithfully. 
R. A. Dixon. M Drummon, S. Hill. C. K.
 
Kennedy, M.J. Merrick, J. R.Postgate.
 
R. Robson. Agricultural Research
 
Council, Unit on Nitrogen Fixation, The
 
University of Sussex, Brighton BN1
 
9R0, England.

(A complete list of references cited in
 
this letter is available by writing to the
 
BNF Bulletin.)
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SHORT TAKIES 

-VolumeDuring February. 1983, Dr. Carl 


Jordan of the University of Guelpn

Canada, conducted research at the
NifTAL site. This research centered on 
an investiga on of 'he nodul3ting
ability, using tropical legumes as hosts. 
of a special group of fast-growing 
Rrizoblum isolated in China. These 
bacteria nave the unusual ability to 
effectively nodulate certain species of 
soybean (suchas Givcine sola - a wild 
soybean progenitor) and to ineffec-
tiely nodulate most commercial soy-
bean (Glycine max) cultivars. It is 
hoped that the nodulation data will 
heip in relegating these bacteria to 

their procer place in 'he Rhizobtum 

classification scheme


** • 
Dr. M. Rangarajan ot Tamil Naou 

Agricultural University. Coimbatore. 
India, joined the NifTAL Project intern 
program as an FAQ Fellow from 
January to July. 1983 Rangarajan will 
be conducting 3 research projects 
during his stay. They are 1)studying 
the occurrence of serotypes of 
R mehlIoti strains in Hawaiian soils: 2)
studying the antigenic difference 
betveer cultured cells and bacteroid
forms of R. laponicumand Rhizoblum 
sp in homologous and heterologous 
hosts: and 3) studying variability in the 
formation of nodules by a mullistrain 
Rzobium inoculant at different gro.'th 
stages in two Leucaena cultivars. He 
v,iil
also be studying serology with Dr 

Ben B Bohlool 


0 •project 

We have heard that Carlos 
Batthany, one of the fathers of Latin 
American rhizobiology, has been taken 
ill. All his friends wish him a speedy 
recovery. 
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Fawzy Hashem. .',cultural Re- legume/Rhizobium symbiosis. He
search Center, Giza. Egy,.is currently received his M.S. degree in Agronomy
at the University of Maryland. He is from Iowa State University in 1982. 
working toward his Ph D vith Dr. J. S. isChui supported by USAID/Kenya
Angle and isstudying rrizobiophages and NifTALduring his 3 month training
in soil and their relato, ,o the culti- session. 
vation of legumes. The University of Illinois is con

ducting a comprehensive agricultural 
in Zambia. NifTAL is headingAnother NifTAL intern James T. up the BNF component through Dr.

Chui, an agfonomic research officer Seydou Sanogho. He will be con
with the Kenya Agriculture Research ducting research at and making con-
Institute. Nairobi. will be studying facts from the Mount Makulu Research 
microbiological technicues thein Station near Lusaka. 
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BNF Resource Center In SE Asia-

A Reality
 

Over the past five years. NifTAL has grown into a 
tropic-wide program of research support, multi-tiered 
training, and a wide range of research and production
services from its headquarters on the island of IvMaui,
Hawaii. Its capability to provide needed support to de-
veloping institutions, however, has become limited bythe 
complexities of distance and the rapid expansion of 
interest in BNF. 

In May, 1983. NifTAL took the ti st step in the regionali-
zation of its services when Jake Halliday,NifTAL Director, 
and Yookti Sarikaphuti, Director General of the Thailand 
Department of Agriculture, signed a Memorandum of 
Understanding establishing a BNF Resource Center for 
the Southeast Asia region. Services which will be ex
tended from the Center include: a) adaptation of BNF 
technology to specific local conditions with resource/
research support and response to assistance requests, 
b) BNF training programs oriented to regional needs 
with emphasison inoculum production and extension,and 
c) distribution of communication materials (including a 
regional BNF research newsletter, extension materials. 
publications, etc.) designed to link efforts in BNF research 
and promotion. 

I .Branch, 

lei ,hosted 

L, 


.-. 
Jke alidywill 

.. .... ___-__-____Persons 

Jake Halliday,YooktiSarikaphuti, and other Thai 
Agricultural representatives after Halliday and 
Sarikaphuti signed the Memorandum of Understanding. 

programs, is the first of three such centers proposed for4Asia,Africa, and Latin America. The scope of support will 
not be limited to the Rhizobium/legume symbiosls, but 

include the various forms of biological nitrogen 
fixation utilizable in farming systems of the tropics. 

interested in details of the S.E. Asia Center 
should contact Dr. Douglas Beck, Rhizobium Building,
Soil Microbiology Branch, Div. of Soil Science, Depart
ment of Agriculture, Phaholyothin Rd.. Bangkhen. Bangkok
10900 Thailand. - DB / 

Because this will be aregional Center with institution
building responsibilities to all countries in the region,
input of ideas and direction from BNF researchers repre
senting the various countries is important. The Resource 
Center's first project will be to host a BNF Resource 
Center Planning Workshop in Bangkok, Thailand from 
October 28-31,1983. Attendees will be regional scientists 
and administrators; thes iarticipants along with the 
Resource Center staff ill work toward establishing a 
workplan for the Center by outlining activities for the next 
three years. 

Douglas Beck 

Dr. Douglas Beck, staff soil scientist with NifTAL, will 
be stationed in Bangkok full-time as Resource Center 
Director, beginning in mid-September. Beck will be work
ing within the Rhizobium group of the Soil Microbiology 

Division of Soil Science, Thailand Department of 
Agriculture. Other members of the NifTAL staff will be 

as necessary for specific activities under the 
proposed workplan. 

The Southeast Asia BNF Resource Center, with the 
goal of assuring that ultimately national institutions in 
developing countriescan sustain theirown effective BNF 



- -

Inoculant Production
in Zimbabwe 
The production unit which ourGovem-

ment set up on Grasslands Research 
Station Marondera (previously called 
Marandellas) twenty years ago is the 
only producer of inoculants in this 
country. It supplies all national require-
ments and also exports some inocu-
lants to neighboring countries. In the 
1981 season about 72,000 units of 
soybean inoculant and 7,000 units of 
groundnut inoculant were produced:
and in 1982, soybean packs increased 
to 85,000 units. Each unit is sufficient 
to treat100 kg. of seed.'

The soybean inoculant is by far the 
most important in Zimbabwe since theimpovdhih-iedin vritis o
improved, high-yielding varieties do 
not nodulate with naturally occurring
rhizobia. The groundnut inoculant onthe other hand is only used for the 
irrigated crops on large commercial 
farms as the response to the cultures 
is negligible for the raingrown peasant 
crops which nodulate adequatelywiththe natural cowpea strains. In addition,
inoculants are produced in bulk for 
peas, beans, lucerne and pasture le-
gtLmes. Special inoculants for other 
species of legumes can be prepared 
on request to the laboratory. 

Until the 1980-81 season, all inocu-
lants were produced on agar slopes in 
glass bottles. This was expensive and 
unsatisfactory for transport and it did 

Rhizobium Strain
Identification 

Legume root-nodules, dried at oven 
temperature t70 C for 48 hours) are 

sUitable for Rhizobium strain identifi-

cation by immunofluorescence and 

agglutination, This finding 
 was re-
ported recently by NifTAL scientists P. 
Somasegaran, R. Woolfenden, and J. 
Halliday.

The fluorescence of bacteroids of 
. japonicum. R. leguminosaru R. 

mel/Ioti. R?.phaseoli. and Rhizobium spp. from oven dried nodules was the same as the fluorescence of bac-
teriods from nodules that had been 


frozen, desiccated, or dried at room 
temperature (28 C).Oven dried nodules did not require


Orihedangodules ludidnoteqir, 
Bacteroid agglutinations gave 2-16 

fold lower titers than those of the
thntoeofold lo e titers hcultured cells. Fresh and oven-dried 

soybean nodules from a mixed ino-culation gave exactly the same results 
when identified by immunofluores-
cence or agglutination. 

c or aginatiLeuctena 

FromheIrion Suectthisocn TAfrom the Information Section, NifTAL
Project. 

not seem a very suitable material for 
the less sophisticated farmers who 
were beginning to use improved varie-ties. A number of alternative sources 
have now been tested over many sea-
sons and the most satisfactory material 
has been found to be bagasillo from 
the country's sugar mills. Small scale 
tests at research stations and farms 
were successful. No reports of difficulty
in application or nodulation were re-
ceived during the first season in which 
about 60,000 units ,vere issued to 
farmers in Zimbabwe. Therefore, pro-
duction was increased, 
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The bagasillo, which is the base of 
the solid medium, is a fine dust which 
separates from the bagasse in the 
mills,and is simply sieved once through 
a fine screen to remove any extraneous 
long fibers. It is not acid and lime 
addition is seldom necessary. It has a 
remarkably high water holding capa
city of twelve to thirteen times its own 

More Leucaena Uses 
Dr R.L.Cook. nofessor Emeritus 

at Michigan State. was in Taiwan early 
this year and found a trimmed Leucaena 
leucocephala hedge growing at the 
International Vegetable Research Cen-
ter. He also learned that Leucaena is 
being grown in training courses held
there. 
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weight. Sterilization is done by auto
claving for two hours, and while this
prolonged autoclaving is rather a nui
sance, it seems to improve the pro
perties of the bagasillo medium as 
well as ensuring sterility. The packs
contain 50g.wet baseatafinal moisture 
content of 60% moisture holding capa
city. The nutrient is yeast mannitol 
broth (Vincent 1 970). 

In preparing the packs, 5 or 10 kg
of bagasillo is brought to 40% MHC 
with a solution of the required mineral 
salts. This gives a friable mixture which 
is then measured into high-density
polyethylene bags. These are sealed,
loosely rolled, and autoclaved for two 
hours at 121 degrees C. The racks are 
then placed under ultra-violet light to 
cool to room temperature before the 
for several weeks at this stage, thusare stored. The packs can be left 
forse ralt wes a t ti stageetu
llarge batches can be conveniently
prepared and left for subsequent io
culation. 

Cultures of the desired strain are 
grown in 1.0 litre of yeast extractmannitol broth 
with aeration at 28
 m n tbotwlh ae.ratio adegrees C for about five days. Each 
batch is purity tested before being
released to the production unit.When 
a batch is to be inoculated, a yeast 
extract mannitol solution at three times 
normal concentration is dissolved in 
water equivalent to 20% MHC of the 
bagasillo. Therefore, when it is added 

Conhnue c cq-


On the Island of Penghu in thePescadores. he found Leucaena grow
ing wild and surmises that it may have 
represented an ttempt to plant some
thing fast-growing as a protection
against the stronq winter winds. 

-

Mimosine Research 
Follow Up 

Ray Jones reports that his transfer
 

a oe eot hthstaseof rumen bacteria from Hawaii to Aus
was a success; the bacteria hasbeen multiplied and transferred to both 

a goat and a steer under strict quarconditions. 
After 60 days. the rurnen fluid was


capable of degrading DHP (the toxic
 
breakdown product of mimosine) very
 
rapidly. This implies that the transfer 
will be permanent.

Plans are to use the cultures in
field situations once the quarantinedanimals are released.Also Jones plans
 

toisolate the specific bacterium involvedtoioae h pcfi atrumivle 
in the DHP degradation. Ray Jones is 
Assistant Chief of the Division of Tropical Crops and Pastures. CSIRO.Townsville. Australia. 1'/
 



MEETING NOTES
 
NCSU/NifTAL N. American Rhize- obtain group/charter air fares. More 

information will be printed in the nextShort Course bium Conferences issue of the BNF Bulletin. 

Joining forces, Noith Carolina StateUniversity and NifTAL presented a The 9th North American Rhizo- Costa Rica Course
short course on Symbiotic Nitrogen bium Conference held at BoyceFixation and Legume Inoculation in Thompson Institute in June was at- The Curso Regional De Entrena-Bangkok in early May. tended byapproximately250 Rhizobium miento Sobre La Symbiosis EntreThe course was developed with an workers from throughout the world. Rhizobium Y Leguminosas TropicalesAID grant to NCSU and assumes little Sixty-four papers and fifty-six posters De Importancia Agricola Course. preformal training in microbiology or le- covered the wide range of work cur- sented in Spanish was held in Sangume ecology. It is aimed at extension rently being done with Rhizobium. Jose, Costa Rica, 2-27 May 1983.or research workers who have legume- Nine Latin American countries wereoriented responsibility at the field/ Hawaii has been selected as venue represented by 18 participants.farmer level, for the 1Oth North American Rhizo- Course organizer was Dr. CarlosSponsored jointly by the Thai Rhi- bium Conference scheduled to be Ramirez, Faculty of Agronomy, Unizobium Inoculation Production Project, held in June 1985. NifTAL, on the versity of Costa Rica. It was sponsoredNifTAL, and NCSU, the course was island of Maui, is pleased to be hosting by Unesco, UNEP, IITA, NifTAL, ICRO,held at the Thai Rhizobium Building. the meeting. Maui's selection is ex- UDC, CONICAN, and ICRU. LecturersDrs. A.G. Wollum and G. H.Elkan were pected to allow an enrichment from included J. Freire, IPAGRO; J. Burton,the NCSU instructors and Drs. D.Beck Asian and Pacific region colleagues. NifTAL; and E.Schroder; University ofand J. Halliday represented NifTAL. Hawaii has two strong centers of Puerto Rico.Local arrangements were coordinated basic (B.Ben Bohlool, et al) and applied Participants were E. Borensten, M.by Production Project Director Mrs. (NifTAL) Rhizobium programs involving Gravina de Moraes, J. M. Guerrero. A.Yenchai Vasuvat, and Senior Scientist over 20 researchers and ongoing lab K. Garcdezi, V. M. D. R. Lopez. T. J. E.Dr. Nantakorn Boonkerd. and field work with tropical legumes Luque, M. E. Mata, G.B.Mora. B. F.G.and their rhizobia. Padilla, J.Peisajovich. V.A.Penaloza,Plans are already underway to se- B.G.Prado, N.0.J.Rocha, R.0. Russo.lect from the world class conference B.P.J. Solis, Y.A.Velazquez. and L.

facilities available on Maui and to Villalobos. 

ANNOUNCEMENTS 

World Soybean Re- 1984. Request information by contacting Director-General, DepartmentThough the 20 Thai participants search Conference I PI 
of 

had backgrounds more sophisticated Primary Industries, G.P, C. Box 46,Brisbane, Queensland, 4001, Australia.than had been anticipated, the course Iowa State University is holding the 
was well received and participation World Soybean Research Conference 
was enthusiastic. One advantage of - IIIon 12-17 August 1984. Thethe course's modular design was that conference will provide the opportunity Soil Course e|)changes were easily made to meet to discuss recent advances in researchThai conditions and participants' needs. on soybean production, marketing, and Francais

The NCSU course has row been utilization. Scientists in all disciplines
taught in two widely disparate loca- of soybean research from throughouttions, F,.:ru and Thailand, at essentially the world are invited to attend. The role of microorganisms in soilthree levels of intensity. Each expe- Informtion about the conference fertility will be explored in a courserience has provided an opportunity to can be obtained from Dr. Walter R. being offered by the International Inimprove the Manual and to refine the Fehr, Department of Agronomy, Iowa stitute of Tropical Agriculture from 19Bill of Materials, both of which are State University, Ames, Iowa 50011, March to 27 April 1984. Among thesupplied with the course. U.S.A. topics covered will be Rhizobium andThe grant under which NCSU de- Mycorrhizae technology, ecology ofveloped and field tested the course soil microorganisms, and biological,has now expired. However, the organ- Seed Production physical, and chemical aspects of soilizers are prepared to continue to offer fertility.it,
given any reasonable proposal and The Queensland Department of For information on admission tosufficient lead time. Interested parties Primary Industries is conducting an this French language course contactshould contact Dr. H. D. Gross, Crop international course on tropical pas- The Assistant Director, Training Pro-Science Department, NCSU, Raleigh, tureandfodderseed production. Itwill gram, IITA, Oyo Road, PMBNC 27650. -HDG be conducted from 2 April to 1 June Ibadan, Nigeria. 

5320, 



CSRS: Oregon
State/Le Kef, Tunisia 

Factors limiting BNF in developing
countries are being explored in the 
CSRS (Cooperative States Research 
Servicel Limiting Factors Grants. LloydFrederick of USAID is coordinator of 
these grants and Gerald Elkan of North 
Carolina is research coordinator. 

One cooperative effort. Maximizing
Nitrogen Fixation and Yield of Forage
Legumes Grown in Tunisia, is under-
way between Oregon State University 
and Le Kef Institute in Tunisia with 
David Hannaway as the principal in-
vestigator. 

Following a collection tour by Joe 
Burton. NifTAL Protect. and Walt Graves.California Extension Service. San Diego. 
seed and Rhizobium collected in Tu-
nisia are being evaluated for highly
effective combinations. These are pri
marily from annual medics Medicago 
spp.. sulla (Hedysanum corinariumi, 
and subterranean clover (T. subterra-
neumi. 
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Effectiveness tests are being con-
ducted at Oregon State. Later. a sub-
set of effective combinations will be 
evaluated for phosphorus and sulfur 
utilization efficiency using response
curvesi and the most efficient cembi-
nations will be tested in field experi-
ments at UC-Riverside by Wes Jarrow 
and at Le Kef by a local cooperator.
Finally. training sessions will be held 
in Tunisia for research and extension 
personnel, 

Recently. Hannaway spent several 
weeks at NifTAL developing training
materials and coordinating his field
trials to De compatible with NifTAL's 
INLIT t!als. 

NEW PUBLICATIONS
 

Tree Seeds Available 
The CFI (Comrnonv'ealth Forestry 

Institute) has assembled a list of N-
fixing trees and seed germplasm. Both 
are available free to researchers who 
are doing trials. 

Interested persoQ should write to 
Colin E. Hughes. Research Officer, 
Unit of Tropical Silviculture. CFI, Uni
versity of Oxford. South Parks Road.Oxford OXi 3RB. England. 

-Cwpea AbstractsC--,.a A sc 
Cowpeas -Abstracts of world litera-

ture: Volume III. 1974-1980 is availa-
ble from the International Grain Le-nn
gume Centre. IITA, PMB 
5320, lbadan. Nigeria.

Cowpea Abstracts contains 1,850
entries by broad subject category in-
cluding nodulation and nitrogen fixation. 

Paddy SoilsPAIN .CIthe 
Proceedings of Symposium onPaddy Soils. edited by the institute ofSoil Science. Academia Sinica. Bei-

jing, The People's Repuolic of China, 

is now available. The 86 4 -page book 
costs approximately SUS 46 and is
available from Springer Verlag. Heidel-berger Platz 3.Postfach. D-1 000 Berlin 
33.Germany. 

$100 Bushel Legume 
Seeds 

Farmers in the Unitec States have
been planting so much acreage in 
clover that the cost of rec clover seed 
has risen from S70 to S1C er bushel 
and for sweet clover seec 'rom S25 to 
S60. Suppliers have hac *heir seed 
inventories almost vipec 7cut by the 
demand. 

Some farmers ,vho sually grow
only enough clover for 11'eir own use 
are harvesting more acreacte to take 
advantage of the high V;.es. 

Government programs '-e Payment
In-Kind have influencerc ", e demand.Farmers find the, are "e,:,.rg many
benefits from the ,plant,": f,clovers 
and alfalfa. Amonrlthe -hrf- nefits are 
natural weed co."trl .- ed soil 
structure. eliminn, ,n . eed for 

Pasture Legumes
The Role of Centrosema. Desmo

dium, and Stylosanthes in Improving 

Tropical Fastures is now available from 
Westview Press. The book is edited by
R.L. Burt. P.P. Rotar. J. L.Walker, and 
M.W. Silvey. 
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Desrodinm ,ntortum 

Stylosanthes gwanensis 

This integrated collection describes
importance of forage legumes for 

pasture development and improve
ment in the tropics and subtropics.
The three legumes are discussed n 
detail - information ispresented on 
taxonomy. adaptation. distribution. 
productivity, and usefulness - and
considerable emphasis isplaced onRhizobium germplasm resources for 
these genera. 

-

soil insecticides before the next corn 
crop, and fixed N in green manuring 
cycles. 

This information reported by Fred 
Zahradnik in New Farm"tmagazine 



1 DIRECTIONS
 

COMMUNICATION
 

The quality of any com- be subjected to revision, the topic to be communi- Messages, however, domunication effort is based and thus pretesting. cated. not operate in vacuums.on the quality of decisions The message being de- 2. Objectives - The be- Messages are carried byregarding that effort. veloped by a BNF program haviorally specific out- channels, media such asThese decisions are built can be reviewed in any of comes the message will printed pieces, audio-visualon identifying alternatives its numerous stages of de- attempt to evoke, products, television or radio,and on making judgments velopment. Message con- 3. Treatments-The sug- or other media, includingabout those alternatives. cepts. objectives, treat- gested approaches to the interpersonal channels.Judgments are based on ments, rough scripts,visuals, content-dramatic-humo- Pretesting methodologyavailable information. The partially completed mate- rous, case history- fictitious. can be applied to every onemeans necessary to provide rials, alternative versions, 4. Roughs - The early of these presentation forthis information for decision andeven final products may attempts at putting the mats. Radio and televisionmaking comprise the area be pretested. Message message into an audience public service announceof evaluation. One particular components include: - presentable form. ments, brochures, slidetype of evaluation is pre- 5. Visuals-The pictorial sound shows, as well astesting or formativeevaluation. 1logos images that will be used to e -I adan personall ap
convey or help convey thePretesting is an evalua- proaches have been premessage. tested.tion process that includes 6. Partially completed There is, of course, anseveral activities aimed at materials- The prototypes interaction between the 

collecting and interpreting of the message.information for the possible message and the channel7. Alternative versions - that carries it. With the applirevision and improvement The numerous ways theof communication efforts. cation of systems technimessage may be presented ques it is assumed thatOne form of pretesting is layout, typeface, color, etc. BNFcommunicatorsanalyzegeared toward revising 8. Final products - The prospective audiences andcommunication productsbefore I final message may be testedarefdevelopedndtheya study media preferences and 
before they are developed to ascertain audience utili-and disseminate habits. Media selection,What can be pretested? zation patterns and alter- therefore, is nof left tonative presentation modes. chance, but is based on theCommunicators in BNF Whatever message deve-may be puzzled over exactly best available information.lopment process is used,what can be pretested, Very pretesting can and shouldsimply, any message de- 1. Concepts-The ideas be injected into that process - James W Kinglivered by any channel can or key issues that underlie to bring improvements. 

Call for INLIT Data tPTIONAL tie 

Cooperators in the International Please send your trial results toNetwork of Legume Inoculation Trials y(INL!, . are urged to send in their data Network Coordinators are Paul Singleas soon as it has been collected to the ton - Sub-Sahara Africa; A.S.WhitneyNetwork Coordinator in their area. - North Africa/Mideast; JoannOver one hundred "A" experiment Ros
koski - Latin America: and Robert J.results have been received, analyzed Davis - Asia.and returned to the cooperators. In _

addition, comparative analyses have INOCULAI'
been conducted on the four crops for Correctionswhich sufficient numbers of individual his own data collecting format, a photoexperiments have been received. Most copy will suffice. Caution is given that "Waste Materials as Rhizobialof the data submitted so far is for "A" the individual plot data must be re- Carriers."Experiments conducted in 1981. a story in BNF Bulletin Volceived - not merely an average of the ume Ill, Number 3, erroneously attri-Cooperators who conducted trials 6 treatment means. buted this work. Crisanto Lopez. forin 1982 are urged to submit their data INLIT cooperators have the oppor- mer NifTAL trainee, completed thisand are reminded that data does not tunity of contributing valuable infor-have to be submitted on the data mation toward Pnswering questions 

study for his MS thesis while enrolled 
in the University of Philippines.sheets provided in the experiment on the need for inoculation whichbooklet. Nevertheless, when recording varies with crops and agro-climaticoriginal data, cooperators are encou- conditions. These important trials will New clover varety Fresa's scientificraged to use these pressure sensitized yield information which will be of use name is Trifolium fragiferum L., notsheets which make three copies at to policy makers in individual countries Trifolium frangferum L. as written inonce. However. f a cooperator uses and by organizations worldwide. BNF Bulletin. Volume IV, Number 1 
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Dr. R. N. Roy, Fertilizer and Plant 
Nutrition Research and Training Offi-
cer of the FAO (Food and Agriculture 
Organization of the United Nations).
headquartered in Rome. Italy, recently 
visited NifTAL. His visit offered insight 
:n FAO's BNF Program. 

At FAO. the BNF work is done 
ointly by the Land and Water Develop-
nent Division and the Plant Production 
ind Protection Division. 

"BNF has gained importance since 
he early 70s with the advent of the 
;nergycrisis," said Roy."in that we are 
Deking for alternative sources of planta ble a nd b thut n nts -- h e a p
iutrnents - both renewable and cheap-r sources - and for their efficient 
ir sOurhe lan fore ters efiiet 
se Over the last five years we have 

,-i the process of further strengthening,trengthened our BNF activityand are 
..t cin 

FAQ's mandate." he continued. "is 
iot basic research (though to some 
,xtent they support basic research 
hrough International Research Cen-
ers and the FAO/IAEA joint division),)ut the transferof economically viable 

echnology to developing countries at 
ine farmers field, especially the small 
nc marginal farmers." 

Benchmark Survey 
FAQ's BNF symbiotic) activities 

started with a bench-mark (state of 
BNF knowledgei survey in developing 
countries with the help of leading
microbiologists from within each re-
gion. or from outside depending upon 
the need to assess their 11 present 
knov,'ledge and state of development. 
2) BNF's potential. 3) available staff 
anc infrastructure. 4) need for applied
research. 5) inoculant production ca-
pabilitv and 6) assistance needed to 
de,.elop and strengthen a viable BNF 
de,.elopment program. 

In the follow-up phase field pro-
grams are being developed gearing to 
their capabilities and requirements. 
These are: 1. conducting interface 
research through research contracts 
established with national organiza-
lions to collect itue information on 
the egume!Rhizobium symbiosis pro-
-ess. i e.. selection of cultivars. effec-
live strains, response to inoculation, 
olant nutrition requirements. economic 
beefits. etc.): 
2. supporting national organizations 
oy oroviding simple and inexpensive 
eouioment and technical assistance 
,'or establishing and/or strengthening 
acilities for pilot scale inoculant pro-
Juction units, and inoculant quality
.ontrol: 
3. providingtrainingatdifferentlevels 

A International training of 3 to 6 
nonths duration, depending upon 
ieed. for a seiect group. 

B. Regional training courses (6
weeks duration) for BNF technicians 
so as to encourage discussion or ex-
change of experience among techni-
cians from countries having similar 
agro-ecological characteristics with-
in the framework of TCDC (Technical
Cooperation among Developing Coun-
tries). 

C. National training courses of 
varying duration for policy makers. 
technicians, extension workers, and 
farmers. 

e n e ,, 
-- I ._ 

I .. 

i t ta eo c m ay bsources: 
Foo a S * 

. 
.. 

" --i .... acthe1prerequisite 

It is expected that persons trained 
at International and Regional courses 
would serve as resource persons for 
national courses and .'.ould develop 
suitable training structures for their 
countries. Each program would be 
different depending on :he needs of 
the trainee. For instance. armers would 
be taught - among other things - how 
to inoculate seeds, ho.%, to conserve 
inocu'ants. and the benefits and eco-
nomics of BNF FAO *..ould assist in 
organizing such courses 

Another major component of the 
training program is development of 
appropriate training materials and aids. 
like manuals, leaflets, filmstrips, slide 
sets, and video modules. These are 
being produced centrail-, in FAQ's of-
ficial languages- English French, and 
Spanish These core materials would
be translated in local languages and 
modified suiting local conditions and 
needs 

Under the ausnices of the FAO/
UNEP joint project. a meetng of the 
world's lecoincj BNF -.-ecialists was 
held in June. 1980. to echange ex-
perience, draw upon qr,1-ctions of fu-

ture activity,delineate areas of coope
ration with other organizations and 
avoid duplication. A similar meeting is 
foreseen in early 1984. 

FAO's BNF (symbiotic) activity is 
supported by a combination of funds: 
FAO's regular program funds, funds 
made available under its Technical 
Cooperation Programme (TCP), a trust 
fund provided by the United Nations 
Environmental Program (UNEP), and 
trust funds provided by the govern
ments of Finland and France. 
Nutrition System 

The BNF program is not seen in 
isolTio But aon ot e in 
isolation but as one of the integralco m po n e n ts of th e In te g ra te d P la n t 
NtiinSse.TiSystem. This prahi isNutrition approach 
being executed within the framework 
of FAO's well established 21 year old
FetierPoamwchspeenyFertilizer Program which is presently 

operation in17 developing countries. 

In this System Approach. the following 
are important components: 1) plant 
nutrients recommendation foracrop
pig system as a whole rather than for a 
single crop: 2) required total nutrients are supplied through three major

a) by organic recycling, effi
cient utilization, and tapping more po
tential sources: b) by the tapping of 
atmospheric nitrogen through BNF, 

especially symbiotic Nfixation through 
legume/Rhizebium symbiosis, a

being the introduction of 
legumes into the cropping system: 
use of blue green algae/Azolla in a 
rice based cropping system: andcI bythe balance being met through minerai 
fertilizers; 3) increasing the nutrient 
usage efficiency through manipulation 

of several agro-techniques; 4) moni
toring the crop yield levels,soil fertility 
and productivitylevels. andoverallthe 
economic viability of the system for 
small and marginal farmers. 

"NifTAL's excellent facility and 
achievements in BNF. especially in 
the field of training, is internationally 
recognized and an effective linkage 
between NifTAL and FAO already exists. 
The purpose of my visit to NifTAL is 
becoming familiar with their research 
and training facilities, finalizing the 
manuscript of the jointly prepared BNF 
manual, finalizing details of the pro
posed joint ICRISAT/NifTAL/FAO/UNEP
regional training course on inoculant 
production being held in India, estab
lishing a stronger linkage with BNF 
workers in NifTAL and delineating 
areas of future collaborative activity," 
Roy concluded. 

For additional information, write 
Dr. Roy, AGL Division, Room: B-703, 
FAO of the UN, Via Delle Terme di 
Caracalla. 00100 Rome. Italy. 

.'/ 
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Continued Irom Page 2 

to the moistened and sterilized pack,
the final moisture content will be 60% 
MHC. The yeast extract/mannitol so-
lution is autoclaved for 45 minutes 
and cooled before use. 

Inoculum and yeast extract/mannitol 
solution are mixed just prior to inocula
tion. An automatic repeater syringe is 
used for inoculation and the needle 
hole is sealed by a self-adhesive label 
which can be previously marked with 
the batch number. The moist, sterile 
bagasillo and culture solution are mixed 
by working the bags individually. Trays
of packs are incubated at 28 degrees 
Cfor 14 days. A lesser time of 12 days 
:an be used. 

Each unit contains 5.9 g bagasillo
and 47.9 ml water (Vincent 1970) of 
which 32.9 ml are added as the solution 
of minerals plus 12.5 ml as the yeast/ 
inannitol solution and 2.5 ml culture. 

After incubation all packs are exa-
nined visually for contamination 
ilthough tht isavery rare occurrence 
fthe initial sterilization was properly
lone. From each batch of 1,000 units. 
ix sample packs are taken at random 

orchecking. Serial dilutions are made 
rom three packs. Microscope counts 
ire done immediately on the 101 dilu-
ion asa preliminarycheck. The 0.2 ml 
iliquots from the 106and 10 1dilutions 
ire plated onto yeast extract/mannitoi 
igar with congo red (Vincent 1970).
*heplates are incubated at 28 degrees 

for a week, the colonies counted, 
rnd plates examined for any con-
aminants. 

Tlie average values are about 650 
10 Rhizobium per unit as measured 

Dy the microscope count but about 
10% less on the plates. This is about 
Jouble the number per unit previously 
)roduced in the agar slope bottles. 

Finally, the polyethylene bags are 
)laced in waxed cardboard containers 
)nwhich full instructions for their use 
ire printed. They are stored in a cold 
oom at 4-6 degrees C until required 
or issue. Persistence tests showed 
hat the packs could be stored satis-
actorily for a year at this temperature 
)ut, in practice, the maximum time in 
;torage is probably four months. The 
noculants are sold to users through 
:o-operatives and the final checks for 
juality are done on samples taken 
)eriodically during inspections of 
hese agents' stores. 

Mary R. Ryder and Penelope M. 
3rant, Dept. of Research & Specialist 
3ervices. Ministry of Agriculture. P. 0. 
3ox 8108, Causeway, 5th Street, Ex-
ension, Harare. Zimbabwe. 
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N-Fixing Tree workers at the Leucaena Workshop which was held in 

Singapore from November 23-26. 1982. 

Davis Reports on 
BNF In Peoples Re-
pulc ofChnpubli China 

Dr. Bob Dai'.'s, Head, International 
Outreach and INLIT Network Coordi-
nator for Asia, spent three weeks in 
mainland China in Apriland May1983. 
He visited the Nitrogen Fixation Group 
at the Academyof Agricultural Sciences 
in Beijing which is headed by Profeseor 
T.S. Hu. Huvisited NifTAL under Unesco 
sponsorship during an international 
scholar exchange visit in 1981. 

Davis traveled extensively in China 
accompanied by Professor and Mrs. 
Hu. This trip included indepth obser-
vationsof leguminous crops and nitro-
gen fixation work in two provinces, 
Guangdong and Yunnan. Of special 
interest was research by provincial 
agronomists to establish leguminous 
crops in areas where slash and burn 
agriculture is practiced and on new 
small-holder rubber plantations in the 
area around Jinghong. This is on the 
Mekong immediately north of where 
the river forms the Burma and Laos 
borders. 

While traveling, Davis was able to 
consult with NifTAL graduate student 
Stephen Dowdl who is doing his gra-
duate research at Huzzhong Agricul- 
tural College, Wuhan, as an interna-
tional exchange scholar. 

-
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N-Fixing Stem No
dules 

A nitrogen-fixing bacterium in stem 
- not root - nodules is being genetically
engineered by researchers at Ccmc!l 
University. Drs. A. A. Szalay, and R. P. 
Legocki of Boyce Thompson Institute 
for Plant Research said that in July
they expressed in nitrogen-fixing and 
photosynthesizing stem nodules of 
the nonfood legume Aeschynomene 
scabratheEscherichiacoligenefor:
galactosidase. 

"Compared with control nodules 
inoculated with unmodified stem Rhi
zobium, the nodules inoculated with 
recombinant Rhizobium showed a 
much higher level of - -galactosidase," 
Legocki says. 

How did the researchers express 
the foreign protein? First, they se
quenced inRhizobium BTAil the nitrogen
fixing gene promoter nif H. which ini
tiates synthesis of nitrogenase re
ductase, and attached it to the -'
galactosidase gene. Then they spliced 
this stretch of DNA intothe bacterium's 
chromosome and inoculated A.scabra 
stems. "Our goal," Legocki says. "is to 
develop our gene-transfer system so 
it uses Rhizobium to express and de
liver to agronomic plants proteins for 
such properties as viral and fungal 
resistance." 

Boyce Thompson Institute has filed 
for a U.S. Patent on its cloning process 
and is applying for a three-year, 
S450,000 grant from the National 
Science Foundation to continue the 
project. 
(From Newswatch. McGraw-Hill) 



SHORT TAKES 

The College of Agriculture inJamaica U Hla Than of the Agricultural Re
is starting to work with the legume/Rhi- search Corporation. Yezin. Burma, has BNF BULLETIN 
zobium symbiosis. The contact person returned home following an intern tr3in- Volume IV, Number 2 
there is Dr. Donald Buddle. ing program at the NifTAL Project. He 

a o , completed research on several projects August, 1983
 
Dr. Thomas Lumpkin has ac- including collecting nodules and so

cepted a position as assistant pro- lating Rhizobium from native legumes 
fessor in the Department of Agriculture on Maui, performing Rhizobiuin strain SINF BULLETIN is sponsored by 
and Soils of Washington State Uni- selection for tropical Lima (Phaseolus the NIfTAL Project which re
versity at Pullman. lunatus) and testing host strain inter- ceives funding from the United 

0 & & action in the Lima bean on four cul- States Agency for Interna-

Colin E. Hughes, Research Officer. tivars of American Lima beans using tional Development. 
Unit of Tropical Silviculture. Common- six strains of Rhizobium. ForInformation on the NifTAL Pro
wealth Forestry Institute, is currently Nearly completed are two cther ject contact Dr. Jake Halliday, 
in Central America. He will be collecting experiments. The first of these exa- NiTAL Project, P.O. Box 0, Paia. 
seed gerrnplasm from N-fixing trees mines competition of three strains of Hawaii 96779. Submissions to 
and discussing current research. Rhizobium, applied as a mixed peat the BNF BULLETIN maybesent:

0 • ° 	 based inoculum. for nodulation and N- Attention: Communication Sec
fixing ability on four cultivars of Lima tion, NifTAL Project.

Joining the NifTAL staff as Head of bean and the other tests the quality of 
the Research Section isDr. Joann ten batches of peat based Rhizobium The views and interpretations in 
Roskoski. She has worked inMexico inoculants produced inBurma. lie will this publication are those of the 
and most recently at Arizona State soon be conducting a field trial in authorls) and/or the editor and 
University. Roskoski will also serve as Burma testing the effect of diff arent should not be attributed to the 
coordinator of the Latin American re- methods of inoculation on the yield Agency for International Deve
gion of the INLIT. components and RhizobIum .strain lopment or to any individuals act

* competition in Lima bean. ing on its behalf. 

Dr. Michael J. Sadowsky will be * * a Editors: 
leaving the University of Hawaii to Dr. Al App has been appcinted Dr. James King 
take up a post-doctoral position at Director for Agricultural Sciences, the Princess Ferguson 
McGill University, Montreal, Canada. Rockefeller Foundation. beginning 1 Graphics: 
He will be working with Dr.D.P.Verma. November 1983. App can be reached Keith Avery 

* ° " 	 at 1133 Avenue of the Americas. New 
Dr. Abateni Ayanaba. formerly direc- York, NY 10036 USA. 

S.K.Kothari iscurrently finishing
tor of IITA in Ibadan. Nigeria. has joined 
his PhD research "Effect of symbiotic
the agricultural research staff of Allied. 

Inc.. a New York-based corporation. and non-symbiotic bacterial inocula-
A one semester sabbatical Iegins tion on the growth and yield of mung 

in September for Dr. B. Ben Bohlool bean and its nitrogen economy over 
Dr. Winston Brill formerlywith the of the UrI:versityof Hawaii. Among the fallowing on the succeeding crop of 

Centerfor Studies of N-Fixation at the many contacts he ,ill make will be a fodder sorghum." He is v,orking with 
University of Wisconsin has joined the visit with Dr. E. L. Schmidt of the Dr. C. S. Saraf of the Indian Agricul
staff of Celsus. University of Minnesota. tural Research Institute. 
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New and Successful :;. i.. It Volume IV,Number 3 

BNF Technology Course 
Participants from India included Drs. Thompson, Rupela, Nambiar. and 

"Successful"' was the way course Dr. G.R. Gajendragadkar, Dr. F.Chand Krishna; NifTAL by Drs. Somasegaran, 
co-directors Drs. P.Somasegaran and Garg. Mrs. Krishna Gupta, Mr. P.Mohan Beck, Davis, and Mr. Hoben, and FAO 
J.Thompson and training coordinator Khosla, Mr. Dulare Lal, Mr. R.D. Mehta, by Drs. Roy and Riveros. 
Mr. H. Hoben described the results of Mr. B.A. Patel. Mr. V.Basava .and 
the BNF Course. Dr. S.K. Roy. Those representing other 

Thirteen Rhizobium inoculant pro- countries were Dr. Farouk M. Ham- India/USA Scientific 
ducers and researchers from four mouda, Egypt: Mr. E. Santosa. Indo
countries spent six weeks in Septem- nesia, and Drs. A.Ali Mahdi and A.G.E. Exchange Agreerment
ber and October attending the train- El Shafie, Sudan, Sudan. 
ing course in Rhizobi'jm Technology Held at ICRISAT in India, thecourse BNF will be a prime area of 
with an emphasis on Inoculant Pro- was sponsored by FAQ, ICRISAT, and scientific exchange in the newly 
duction and Oualitv Control. NifTAL. ICRISAT was represented by formed Indo-U.S. Science and 

The innovative content for the Technology Initiative. U.S. Presi
course included: i1)comparison of M 1 dent Reagan and India's Prime 
different Rhizoblum inoculant carriers Minister Indira Gandhi endorsed 
(lignite, ground charcoal, and Australian the plan in order to bring the two 
and USA peat: 2)sterilization (auto- countries together in mutually 
claving) of carrier material in sealed beneficial scientific advance
polypropylene bags available in India: ment. In the U.S., the National 
(3)small scale fermenters iglass and Science Foundation will admini
stainless steeln.'hich could be adapted ster the overall program and will 
to the automatic syringe system for - I - - coordinate research funded by 
injecting presterilized packaged the USDA, USAID, and others. 
carries. Both types of fermentors will Collaborative research in the 
be adapted for use in India: 14) the areas of fuelwood trees, nitro
plant infection iMPN) technique: and gen efficiency in crop production 
(5i purity check of broth cultures using systems, the efficient use of fer
agglutination. tilizers in irrigated lands will join 

nitrogen fixation as foci of agri
cultural research. 

Earlier in 1983, discussions 
. were held in Washington, D.C., 

on potential project areas that 
r-'would benefit both countries. 

Some of these possible projects 
are: 1) to improve the Rhizobium 
- legume association by select

." #L' ,f ing highly efficient strains for 
legumes of econon ic importance 
to withstand environmental haz

h " ,ards of r-iin-fed cultivation: 2) to 
"Y ,-improve the efficiencyand shelf

, .life of carrier based inoculants:' • " f3) to design better seed and soil 

inoculation procedures; and 4)44 
 to develop an "Inoculant Quality 
Incentive Prc.ram." 

The affort is expected to be a 
J09.true exchange that will be bene

... - . ficial to both countries. 



BNF Workers Meet in Bangkok More NAS Grants
 

T 


In October. a planning workshop 
was held in Bangkok with the purpose
of developing a workolan for the BNF 
REsource Center suited to the needs 
of regional researchers and program 
managers. 

Scientists and administrators from 
South and Southeast ,sia presented 
synopses of their ENF programs.
expanding on their most pressing 

Inoculant Shipping 

Evaluation Results 


Samples of granular soil inoculant 
were sent from INTSOY in Illinois to 
cooperators around tIe world in the 
International Inocular! Shipping eval-
uation IISE). This exceriment, con-
ducteo in 1979. resu!ed in coopera-
tors returning sevent,-six samples to 
the INTSOY lab in Pueto Rico for 
quality analysis.

Analysis of the samples indicated 
that the quality of the inoculant, which 
initiallycontained 10 x 10>R.lapontcum 
cells pergram, decreasedduringship-
ment from the effects of time, tempera-
ture. and moisture. Thesefactorswere 
measureo in terms of shipping days.
maximum exposed temperature, and 
final inoculant moisture, respectively.
The effect of these three factors on 
final inoculant qualitywas determined 
by agar-plate counting of the live. 
colony-producing units in the inoc-
ulant. 

The rhizobia population in 88 per-
cent of the samples decreased to a 
level between 1.0 x 10 and 9.9 x 10: 
cells per gram. However it is estimated 
that a granular soil 'noculant with a 
population of 1.0x 10 :ells pergram 

.-

rr-" ".,, 
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needs in terms of research and pro-
motion. 

These needs closelymatched those 
which had been identifiec .vithin the 
scope of NiITAL's BNF Resource Cen-
ter's proposed plan. A major point was 
meeting the regions narticular require-
ments for researcn. inicrmation. and 
training. 

Continued on page 6 

would deliver more iiizoOia than would 
a seed-applied powder inoculant with 
a population of 10 x 10 cells per 
gram. This suggests that most of the
returned samples. when used as gra-
nular soil inoculants, .vould provide
sufficient rhizobia to nodulate soy-
beans under favorable growing condi-
tions even after being stressed by
time, temperature, and desiccation. 

The relationship hetw.een the R. 
1eoonicum ponulation and the number 

of shipping days and temrerature ex
posure were both significant. An in-
verse relationship was exhibited with 
each of these independent ,ariables. 
While the relationship .ith the third 
independent variable, final inoculant 
moisture, was also significant, it was 
directly related to the final copulation
of R.japonicum. While time. tempera-
ture, and moisture affected the final 
rhizobial population in the granular
inoculant, the final inoculant moisture 
exerted the largest influence. 

For further information on this work 
which was authored by R S. Smith, 
W. M. Judy, and W. C.Steam. contact 
INTSOY. College of Agricuiture. Uni-
versity of Illinois. 113 Mumford Hall,
1301 West Greqor.' D, .e Urbina, 
Illinois. 6180, 

Three more Biological Nitrogen Fix
ation grantees have been announced 
by BOSTID (Board of Scientific Tech
nology for International Development). 

New recipients include: Jean Fenel 
Felix, State University of Haiti, "Inocu
lation of Pigeonpea:" C.K. John, Rubber 
Research Institute, Malaysia, "Maximum Yield of Legumes in Rubber Plantations;" and Roberto de Leon. ICAITI. 

Guatemala, "Stress Inducing Factors 
or. R. phaseoli as Related to Inocu
latant Carrier Preparation." 

Grants average close to S100.000 
and t;iey may be carried out over a 2. 
3. or4 year period. Grant funds may be 
used for salaries, travel, equipment.
and research expenses. The grant re
cipient will contribute to the research 
by providing partial support of the 
research staff. laboratory and/or field 
testing facilities, vehicles, and admini
strative services. 

Announcements for the fast-grow
ing, nitrogen-fixing tree and biological
nitrogen fixation projects, setting forthproject guidelines, are available from 
Dr. Michael P.Greene. Executive Sec
retary, Committee on Researc-iGrants. 
BOSTID, National Research Council. 
2101 Constit~tion Avenue, Washington.
D.C. 20418. The next grant submission 
deadline is May 31. 1984. 
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the NifTAL Project which re
ceives funding from the United 
States Agency for Interna
tional Development. 
For Information on the NifTAL Pro

ject contact Dr. Jake Halliday, 
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tion, NifTAL Project. 
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should not be attributed to the 
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Iopment or to any individuals act
ing on its behalf. 
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ANNOUNCEMENTS Y ) XII Latin American
 
_Meeting 

15th International 
Grassland Congress 

Advances in 
Grassland Science 
for the Betterment 
of All Mankind will 
be the theme of the 
15th International 
Grassland Con-
gress. Kyoto, Japan 
will be venue for 

the August 1985 conference. For fur-
ther information contact: The Secre-
tariat, XV International Grassland Con-
gress, c/o National Grassland Research 
Institute, Nishinasuno, Tochigi, 329-27, 
Japan. 

N-Fixation & CO2Ntabolisln 

The 14th Steenbock Symposium 
,vill be 17-22 June 1984 at the Univer-
sity of Wisconsin-Madison. 

Topics will cover N-Fixation and 
:0., metabolism. This meeting will 
lonor the scientific contributions of 
.H. Burns. 

Some of the scheduled sessions 
and speakers are: Biochemistry of the 
egume Nodule (Evans, Klucas,

-merich. Newcomb, Dilworth): Gene-
icsand Molecular Biology(Brill. Long, 
-iaselkorn, Kondorosi: N-Fixation in 
'Ion-Legumes iOkon, Benson, Tjep-
(ema. Ouispel: Physiology of Free-
iing N-Fixers iPostgate. Stevens. 
.Idstrom. Kanernoto. Houchins). 

For further information, write by
"ebruary28. 1984: Fourteenth Steen-
)ock Symposium, Department of Bio-
hemistry. University of Wisconsin. 

Aadison. WI 53706. U.S.A. 

?nd International 
2onference on Biological 

The Role of Microorganisms in a 

3ustainable Agriculture will be the 
itie of the Second International Con-
erence on Biological Agriculture. 
lenue will be Wye, England, Sentem-
)er 1984. Topics of interest to BNF 
esea-chers will be nitrogen fixation 
ind the nitrogen cycle in biological 
griculture (J. Sprent and D.Patriquin) 
md the potential role of mycorrhizae 
B. Mosse). For information. write Dr. 
I. M. Lopez-Real. Wye College (Uni-
,ersity of London), Wye. Ashford, Kent, 
N25 5AH. England. 

New Bulletin Feature: 
Calendar of Events 

Beginning this issue, a calendar of 
upcoming BNF events will be printed 
on page 1 of each Continuing Biblio-
graphyinsert of the BNFBulletin.This 
calendar will list events of interest to 
BNF workers and will include events 
scheduled over the next three years.

Any items for the calendar should 
be sent to the BNF Bulletin, Attn: 
Calendar. 

2nd Azolla Training
Couirse 

The second Azolla training course 
was completed this fall in Senegal.

Co-sponsored by NifTAL and the 
West African Rice Development Asso-
ciation. the workshop was led by Dr. T. 
Lumpkin with Drs. I. Watanabe (IRRI) 
and C. Van Hobe cooperating. 

Newsletter Name 
Changed 

The recently begun publication,
BIOLOGICAL NITROGEN FIXATION 
NEWSLETTER, replaces the NON-
SYMBIOTIC NITROGEN FIXATION 
NEWSLETTER. Plans are that the 
publication wilh facilitate the informal 
exchange of information on N-fixation, 
and will include items of news, biblio
graphies, and lists of publications. 
occasional reproduction of important
journal articles (by permission of the 
journal), and original articles submitted 
by the readers. 

These original articles are not refer-
eed and may include preliminary re-suits or laboratory procedures ("tricksof the trade") which are important for 
successful experimentation but not 

always acceptable for publication in 
formal scientific journals. 

This newsletter is produced on a 
non-profit basis for AS6.00 surface 
mail, and AS8.50 air mail per annum. 
Make your bank check, international 
money order, or bank draft to University 
of Sydney - Biological Nitrogen Fixa-
tion Newsletter. Forward subscriptions 
to: Biological Nitrogen Fixation News-
letter, c/o Department of Microbiology. 
GOB. University of Sydney, New South 
Wales, 2006. Australip. . 
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The Instituto Agronomico in Cam
pinas,S.P., Brazil,will hosttheXII Latin 
American Rhizobium meeting from 
21-26 October 1984. The meeting will 
promote ALAR (Associacao Latino
americana de Rhizobiologistas) and
the Sociedade Brasileria de Ciencia 
do Solo. Cooperating meeting spon
sorsaretheCentrodeEnergia Nuclear 
na Agricultura, Piracicaba, S.P.: 
ESALO, F -icicaba, S.P.; Instituto de 
Zootecnia, i Odessa, S.P.: PNPB -
EMBRAPA, oeropedica, Km 47, R.J., 
and NifTAL, University of Hawaii. 

For inforriation, contact Eli Sidney 
Lopes, Instituto Agronomico. Cx. 
Postal 28. S.P., Brasil, 13.100 Campinas. 
S.P.. Brasil. 

Azolla Training 

A 5-day Azolla training course for 
Asia will be held in Bangkhen Thai
land from 22-28 February, 1984. The 
course will be held in the Thai Rhi
zobium Building under the auspices 
of NifTAL's BNF Resource Center. Dr. 

T. Lumpkin will supervise the course 
with additional lectures given by Drs. 
C. Van Hove and Kulasooriya.

The course, developed from pre
vious courses. is expected to be thebest yet. The course schedule includes 
a field trip to observe Azolla in rice 
production and one day for discussion 
and problem solving sessions, 

For information on the course, con
tact the BNF Resource Center. Rhi
zobium Building, Soil Science Divi
sion, Department of Agriculture. 
Bangkok. 10900. Thailand. 

3rd International 
Symposium With 
Non-Legumes 

The Third Inter
national Symposium on Nitrogen
Fixation with Non-
Legumes will be 

*.:,-v held in Helsinki. 
,,*.,- Finland, 2-8 Sep

tember 1984. Ses
sions will cover bio

chemistry, genetics and methods of 
measuring N-fixation, along with N
fixation by non-legumes in agriculture 
and forestry. Main speakers will include 
J. Balandreau, W. Brill, P. Dart, J. Day,
R. Dixon. ri. Lalonde, Y.Okon, I.Wata
nabe, and C.Wheeler. Write to: SITRA 
FIN-NIF. P. 0 Box 329. SF-00121 
Heisinki 12. Finland. 



MEETING NOTE
 

Hundreds Review 
N-Fixation 

The Fifth International Symposium 
on Nitrogen Fixation held 28 August 
to 3 September in Noordwijkerhout. 
The Netherlands. vas attended by 
approximately 600 scientists from 50 
nations. Despite the symposium's large 
size. excellent organization led to a 
very fruitful and remarkably personal 
experience for most participants. 

The organizers. desiring to give 
new blood" the podium, invited young 

BNF experts to present the forty for-
mal lectures. These were divided into 
the following areas: bacterial and 
plant genetics and physiology. chem-
istry. enzymo:ogy. rhizobial specificity 
and ecology, and application of BNF 
to agriculture and forestry. 

Over 300 topically grouped posters 
formed the heart of the symposium. 
The poster format not only gave parti-
cipants the opportunity to question-
in depth-researchers working in their 
area of intere.t, but also provided the 
chance to establish collaborative asso-
ciations and friendships. 
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In late September. over 200 scien-
tists representing 25 countries 
gathered in Japan to review soybean 
use in the tropics. The First Inter-
national Symposium on Soybeans in 
Tropical and Subtropical Cropping 
Systems was held at Tsukuba, Japan.

The 76 presentations concerned 
numerous facets of soybean culture. 
crop mnanagement, and cultural prac-
tices in various countries. The pro-

Based on theformal presentations, 
posters, and discussion sessions, one 
could conclude: that much contro-
versy remains on the -best way" to 
measure BNF: that our basic under- 
standing of BNF is considerable-
though not complete: and that our 
ability to apply potentially useful basic 
findings is lacking. Two fundamental 
questions that need to be answered 
are: how do we transfet basic BNF 
information into meaningful applica-
tion? and. perhaos more importantly, 
who will do it? 

Other meeting highlights included 
a testimonial honoring A. Quispel. 
editor of the first big book on BNF. on 
the occasion of his retirenent, and an 
excursion mid-symposium which 
allowed participants not only to experi-
ence some Dutch history. scenery. 
and weather (especially those on the 
30 kn. bicycle excursion who rode in 
the raini. but also a chance to reener-
gize for the remainder of the con-
ference. 

'1984. 
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ceedings are scheduled for publica-
tion in early 1984 by Asian Vegetable 
Research and Development Center, 
Taiwan. ROC. 

Following the meeting, the partici-
pants were given atour of the Tsukuba 
Science City. The center. built in 1980. 
includes a plan; nutrition laboratory, 
Rhizobium laboratory. soil profile build-
ing, and germplasm preservation 
center. 

Cropping Systems 
Explored 

A,workshop, Nitrogen Cycling in 
Tropical Cropping Systems with Le
gurnes, sponsored by NifTAL and 
host:ed by Rodale Press, was held 
from 13-15 July at Rodale Research 
Farms, Emmaus, Pennsylvania. 

Workshop sessionsfocused on the 
adequacy of existing data to construct 
a nitrogen model fora tropical cropping 
system; prioritizing the nitrogen cy
cling processes that should be as
sessed in nitrogen cycling studies; 
sugg:Iesting mixed-cropping systems 
for N-cycling work in Asia. Africa, and 
Latin America; and recommending 
that basic studies on BNF in mixed 
cropping systems be undertaken. 

Participants included: L. Frederick, 
E. French, M. Fried, S. Gleissman, H. D. 
Gross, R. Harwood, E. Henzell, W. Lieb
hardt, E. Odum, E. Paul, J. Roskoski, 
0. L. Smith, J. Thompson, D. Welsch, 
and A. Whitney. 

Discussions by the multi-discipli
nary workshop group explored not 
only scientific, but economic, socio
logical, and anthropological issues. 
The group's views aired many factors 
pertinent to transferring cropping systems to developing farmers. The meet
ing proceedings will be announced 
when they become available in mid
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Nitrogen Fixation in
 
Tropical Trees
 

Dr. Johanna Dobereiner's group at 
Rio de Janeiro hosted the 19-24 Sep
tember Symposium on Nitrogen Fix
ing Trees for the Tropics. A large num
berofnewN-fixingtreeswerereported 
and working groups addressed pri
orities for research. Proceedings will 
be available as a special edition of 
Pesq. Agrop. BrasiI. This meeting. dur
ing the 10th Anniversary of EMBRAPA, 
coincided with Tree Week in Brazil. 
Each participant planted a leguminous 
tree seedling on the grounds at "km 
47"-g..'.et ide. Jhari.a 
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DIRECTIONS 
IN 

COMMUNICATION 

Scientific Conferences - Face to Face Communication 

A recent editorial in 
Science (Vol. 224 (4615) 
brought together some very 
serious and valid arguments 
against annual meetings of 
scientific societies. 

The author, P. H Abelson, 
noted several problems 
which he felt limited the 
value of such meetings: 
participant costs, imper-
sonal settings, simulta-
neous sessions, formula 
talks, and illegible visuals. 
He mentioned a growing 
trend in opposition to the 
annual meeting, already 
well established within the 
BNF community, to hold 
smallr symposiums lastinj 
a week, held in secluded 
spots free from working dis-
traction, with time for the 
crucial personal interac-
tions. 

These smaller scientific 
meetings encourage face 
to face communication 

Spanish N-Fixation 
Society Formed 

Meeting organizer Dr. C.Rodriguez-
Barrueco, Head of the Unit of Nitrogen 
Fixation, Consejo Superior de Investi
gaciones Cientificas (CSICI Salamanca. 
reports that The 1st National Meeting 
on Nitrogen Fixation was held from 8-
10 June 1983 in Salamanca, Spain. 
The meeting was sponsored by the 
CSIC and the Instituto Nacional de 
Investigaciones Agriarias (INIA). 

Twenty groups from Spanish re-
search institutions participated pre-
senting 40 papers. Meeting sessions 
were held on physiology, genetics. 
agronomy, and ecology. Invited speak-
ers were R. Dixon, (Unit of N Fixation -
Sussex University, UK), and A. J P. 
Burggraaf (Botany Department, Leiden 
University, Holland). 

The meeting served to assess pre-
sent interest and activity in N Fixation 
and to form the Sociedad Espanola de 
Fijacion de Nitrogeno (Spanish Ni-
trogen Fixation Society) which will 

which is a most effective 
method to bring about 

change. The symposium 
allows for direct presenta-
tion, questioning, and re-
buttal. It we think of the 
scientific meeting as one 
communication technique 
to bring about the sharing 
of information, through per-
sonal interaction, we can 
see why BNF researchers 
have already captialized on 
the smaller symposium 
concept. BNF experts at-

tending such meetings as 
the North American Rhizo.. 
bium Conference and the 
International BNF Sympo-
sium can list specific ad-
vantages to such meetings. 
These are to hear promi-
nent researchers who are 
creating new visions; to 
speak out on issues of con-
cern; to learn new things 
and clarify old ones; to see 
exhibits of new technolo-
gies; to do business with 
funding agents and to check 
on contractees; to form new 
friendshipswith thegrowing 
number of emerging pro-
fessionals, and to enjoyold 
friendships and enlarge 
ihem. 

The growing networks of 
common interest and con-
cern to BNF researchers 
are realized at these meet-
ings, which also communi-
cate to larger audiences, 
beyond the participants, 

promote N-fixation activities and col
laboration among its members. The 
society's address is Unidad de Fijacion
de Nitrogeno, CSIC, Apartado 257, 
Salamanca, Spain. 

Internship Completed 
Dr. Hago M. AbdelMagid recently 

completed an internship with NifTAL. 
During his internship, he conducted 
research in the following areas: 1. 
examining the interaction between 
Rhizobium strain effectiveness (5 
strains), phosphorus nutrition (4 levels), 
and N yields in soybean; 2. examining 
the interaction between the minerali
zation rate of soil N and N-fixation with 
five strains of Rhizobium japonicum; 
and 3. a) testing the effectiveness of p' 
ten strains of Rhizobium spp. with six 
different Sesbania species, and b) se

through follow-up docu
ments, requests for propo
sals, and proceedings. Re
cent examples are the Inter
national Work.hop on BNF 
for Tropical Agriculture 
(1981, Colombia, sponsored 
by CIAT, NifTAL, and 
ICRISAT),theWorkshopon 
Leucaena Research in the 
Asian-Pacific Region (1982. 
Singapore, sponsored by 
IDRC and NFTA) and the 
many NAS meetings on 
legumes. 

Targeted meetings of BNF 
workers are effective mech
anisms to communicate. 
Theyprovideuninueoppor
tunities to d:scuss tiht ad
vances in agrotechnology 
and biotechnology based 
systems that fix nitrogen 
biologically, opportunities 
that should not be missed 
and, in fact, made the most 
of. 

Jai,,?s W. King 

lecting forsoil salinity tolerance among Dr. AbdelMagid is on the faculty of 
Sesbania species using selected the University of Khartoum, Sharnbat, 
rhizobia. Sudan. 

5 " 

* 



Continued from page 2NEW PUBLICATIONS 

Soybean Production in theTropics, 
K. Hinson and E.E. Hartvig, revised by 
Harry C. Minor, FAO Plant Production 
and Protection Paper 1982. Available 
throuqh FAO sales agnnts or directly 
from D .t.u... , and Sales Section, 
FAO. Via delle Terme di Caracalla. 
00100, Rome, Italy. 

This is a useful reference for more 
fully exploiting the potential of soybean 
as a food and feed source and crop to 
improve the income of farmers in the 
tropics. 

World Catalogue of Rhizobium 
o rl sC o l ued ofy A Sin mCollections. Compiled by F.A. Skinner. 

E.Hamatova. and V.F. McGowan, edited
by V.B.D. Skerman. 1983. Available 
from World Data Center for Micro-
organisms. University of Queensland, 
Brisbane. Australia. 

This catalogue isa practical, useful 
resource document intended to help 
researchers. agronomists, and inoc-
ulant producers to obtain the cultures 
necessary 'or their work. The book is 
not intended to be a complete list of 
strains of Rhizobium held in culture 
collections throughout the world. 

Leucaena Research in the Asian-
Pacific Rejion. Proceedings ofaWork-
shop held in Singapore. 23-26 Novem-
ber 1982.IDRC-21 1e. 1983. Available 
from Intermational Development Re-
search Centre, Box 8500, Ottawa. 
Canada KIG 3H9. 

Included papers from 30 research-
ers clarify the capabilities and limita-
tions of Leucaen_. 

Intercrooping. Proceedings of the 
Second Symposium on lntercropping 
in Semi-Arid Areas, held at Morogoro. 
Tanzania, 4-7 August 1980. C.L.Keswani 
and B.J. Ndunguru, IDRC-186e, 1982, 
Available from International Develop-
ment Research Centre, Box 8500. 
Ottawa. Canada K1G 3H9. 

Seve:al articles, such as those on 
agroforestr/and legume intercropping. 
will be of interest to BNF researchers. 

* 

Calliandra: A Versatile Small Tree 
for the Humid Tropics. Report of an Ad 
Hoc Panel. National Academy Press. 

1983. Request from Office of Intpr-
national Affairs iJH-217D). Nationol 
Research Council. 2101 Constitution 
Avenue. Washington, D.C. 20418. 

This report describes the tree le-
gume, Calliandra calothyrsus, and re-
ports on production and management, 
products and applications, and recom-
mendations and research needs. A 
bibliography is also provided along 
with a list of researchers working with 
Calliandra. 

FSoil 
Forestry for Rural Communities. FAO 

Forestry Department. Available through
FAO sales agents or directly from Dis-
tribution and Sales Section, FAO, Via 
delle Terme di Caracalla. 00100, Rome, 
Italy. 

ThiK booklet describes in general 
terms what is involved, what needs to 
be done. and how to begin enabling 
people in rural areas to benefit from 
trees and forestry, 

A Selected and Annotated Biblio-
graphy of Tropical Green Manures and 
Legume Covers. D.O. Evans, R.S. Yost, 
and G.W. Lundeen. UH Research Ex
tension Series 028. 1983. Available 
from The Hawaii Institute of Tropical
Agriculture and Human Resources. 
UniversityofHawaii. Honolulu, HI96822. 

This bibliograr)hy is intended as a 
reference to access what is known 
about green manuring and use of le-
gumes as covers in the tropics. Green 
manure is used with annual crops and 
is commonly incorporated into the soil. 
In contrast. legume covers are usually 
grown simultaneously vith perennial 
plantation crops 

Legumes in Human Nutrition. W.R. 
Aykroyd, Joyce Doughty. Revised by 
Joyce Doughty and Ann WNalker. FAO 
Food and Nutrition Paper 20. 1982. 
Available through FAO sales agents or 
directly from Distribution and Sales 
Section. FAO. Via delie Terme di Cara-
calla. 00100. Rome, Italy 

Thispaperlooksat human nutrition 
research (since 1964) wich stresses 
the many valuable elements tha' le-
gumes contribute to human well-being. 

BNF Workers Meet 
The primary goal of the Resource 

Center is to insure that each country 
has one institute capable of offering
research support, training, and infor
mation services tailored to national 
BNF priorities. Support will not be 
limited to the legume - Rhizobium 
symbiosis, butwill include otherforms 
of BNF usable in tropical farming 
systems. 

A steering committee has been 
formed. Itwill meet yearly to evaluate 
past activities and orient the Center 
toward changing regional needs. This 
committee will be composed of two 
elected delegates - one each from a 
country of South and Southeast Asia. 
the Director General of theThai Depart
ment of Agriculture, Head of the Thai 

Microbiology Branch, the Director 
of the Resource Center. and the NifTAL 
Director. Regional delegates, who will
be chosen by their peers, will serve a 
one year term and will represent the 
Center at various functions, as well as 
help to guide the operation of the 
Center. 

BNF research and promotion are 
rapidly gaining momentum. Policy 
makers are recognizing the importance 
of this technology to their agricultural 
programs. This fact increases the need 
for cooperation between institutions 
to prevent overlap of effort and to 
gather the information necessary for 
full utilization of BNF technology. 

COSTEF- Philippines
Reforestation Program 

;n the Philippines, "billions of pesos 
have been appropriated for govern
ment reforestation programs in the 
last 25 years with very little to show in 
terms of reforested areas. By now, the 
total area of degraded forest lands 
must be around eight to ten million 
hectares (the Philippines has a total 
land area of 30 million hectare) with 
varying needs for rehabilitation or 
development into productive lands 
once more." 

According to Dr. A. V. Revilla, Jr., 
Associate Dean and Director, Forestry 
Development Center, the proposed 
COSTEF System is a cost-effective 
and socially relishing newapproach to 
reforestation/agroforestation (R/A) 
strategy. 

For more information on the COS-
TEF system, contact Dr. Revilla at the 
College of Forestry, University of the 
Philippines at Los Banos, Philippines. 



N-FIXING TREE NOTES
 

In India. leucaena, known there as 
subabul, is of interest to Bharatiya, 
Agro Industries Foundation (BAIF). 
BAIF, under the directorship of Manib-
hai Desai. has been instrumental in 
organizing two national seminars on 
subabul and is a major supplier of 
seeds and saplings to various re-
searchers in India. For information, 
wr.,e BAIF, Kamdhenu,Senapati Baput
Road, Pune 411 016, India. 

Recently beginning research withi 
subabul in India is ASPEE (Agricultuial 
Research and Development Founda
tion). ASPEE's address is Post Box 
7602, Malad, Bombay 400064, India. 

Forester Jerry Bisson has been 
assigned to USAID Manila. His work 
will be in the areas of watershed man-
agement, range improvement, agro-
forestry, reforestation, and wood pro-
duction. 

SHORT TAKES 

Dr. J.H. Stephens, microbiologist. 
has moved from Canada to ICARDA, 
the International Center for Agricul-
tural Research in the Dry Areas. in 
Aleppo, Syria. 

NifTAL and the Food & Fertilizer 
Technology Center for the Asian and 
Pacific Region. Thipei, Taiwan. have 
decided to formalize linkages that have 
existed between the respective staff 
members for several years. Dr. T.C. 
Juang, FFTC Director, visited with 
NifTAL Director Jake Halliday in 
Havaii where the two signed a Mem-
orandum of Agreementcovering future 
collaborative ventures. 

A. Balasubramanian of Tamil Nadu 

Agricultural University, Coimbatore, 
India, recently underwent 6-monthsof 
post-doctoral training in Rhizobium 
Genetics and N-15 Assay Techniques. 
He studied in the Department of Soil 
Microbiology. Rothamsted Experimen-
tal Station, Harpenden. England. 
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NFTA (Nitrogen Fixing Tree Asso-
ciation) has released Volume 1 of Ni-
trogen Fixing Tree Research Reports 
(NFTRR). The publication is a com-
panion to Leucaena Research Reports
and is available from: NFTA, P.O. Box 
680, Waimanalo, HI 96795, USA. 

The Forage Research Project in 
Indonesia is screening a range of tree 
legumes in key locations throughout
the country. They are interested in 
contacting researchers to exchange 
information from the project's nurseries. 
Write Graeme J. Blair, Project Manager, 
Ralai Penilitian Ternak, P. 0. Box 123, 
Bogor, Indonesia. 

He worked with J. E.Beringer, P. R. 
Hirsch, aid J. F.Wittyon the following 
projects: determination of the intrinsic 
antibiotic resistance of some fast-
growing cowpea Rhizobium strains;
plasmid transfer between strains of 
Rhizobium and E. coli; methods of 
obtaining transposon mutagenesis in 
fast-growing cowpea strains; quanti-
fication of N2-fixation byAzolla under 
rice paddy conditions and by Phaseolus 
using N-15 techniques, and transfer 
of biologically fixed dinitrogen from 
Azolla to rice and from Phaseolus to 
maize. 

° 

Dr. John Thompson has returned 
to the Horticultural Research Station 
in Gosford, New South Wales, Australia,
from ICRISAT in India. 

Dr. Peter J. Dart has also left 
ICRISAT and can be reached at the 
Australian National University, Can-
berra, New South Wales, Australia, 
2600. 

Denis S. Amara, Researcher at Njala 
University College, University of Sierra 
Leone, and former NifTAL trainee, has 
signed a research agreement between 
UH NifTAL Project and his college. 
Under the agreement, he will establish 
an experimental leucaena seed pro
duction orchard to test a production 
system presently in use at NifTAL. The 
orchard will serve to meet requests for 
improved leucaena seed in Africa. 

Available from the Reference Sec
tion, USDA, National Agricultural Li
brary Building, Beltsville, MD 20705, 
is a 186 citation bibliography on N-
Fixing trees. This publication, NAL
BIBL.-83-01 in the Quick Bibliogra
phy Series, is titled Selected Nitrogen-
Fixing Trees: Energy Considerations 
1970-1982. 

Dr. W. Herath, Deputy Director 
General of the International Dambala 
(Winged Bean) Institute in Sri Lanka. 
reports that the Institute will soon be 
conducting its first field experiments
with Winged Beans. During 1984. the 
Institute plans to collect and evaluate 
Winged Bean germination.

Dr. Herath alsonotesthat Dr. Shiva 
Shankar at Bangalore University is 
working on a semi-dwarf Winged 
Bean Plant. 

Dr. S. Asunuma has moved from 
IITA for the faculty of Agriculture, 
Kyushu Tokai University. Kawayo. 
Choyomura, Asogun. Kumamoto. 
869-14, Japan. 

Dr. Chris Steam, INTSCY micro
biologist, is now stationed at the Asian 
Vegetable Research and Development 
Center (AVRDC) in Shanhua. Taiwan. 
Dr. Stearn will conduct microbiology 
research programs in Asia. 



Soybeans in the Tropics
 
Many facets of soybean culture were discussed at the 

First International Symposium on Soybeans in Tropical 
and Subtropical Cropping Systems held at Tsukuba, 
Japan, earlier this year. 

Some of the aspects discussed are reported below by 
Dr. Joe C. Burton. 

Expanding Use of Soybeans in the Tropics 
Interest in soybean culture in the tropics is continuing 

to grow not only because of the greater recognition of the 
quality of this legume as a substitute for meat, but 
because it fits into the multiple cropping system so well. 
In some areas, it is possible to produce three soybean 
crops ann jally. However, in most countries the soybean
is used as a pre-crop or follow-up crop to supplement 

income from the main crop of rice or maize, intercropping 
of soybeans with cassava or with rubber or palm trees is
also popular in some countries. 

In contrast to the large producing areas, cultivars of 
soybean which mature in 80 to 90 days are preferred over 
the higher producing longer maturing genotypes grown 
in the U.S. or Brazil. .vhich require 110 to 130 days to 
mature. Yields of one to one and one-half tons per 
hectare are quite satisfactory in the tropics, but these 
would not be acceptable in the U.S. or in Brazil. 

There was considerable discussion on the growing 
need for soybeans and some of the prospects of filling 
this need. Soybean culture is increasing in the tropics but 
thearea used to grow soybeans in the tropical countries 
is so small in comparison with that of the U.S. or Brazil that 
these increases will not affect world supplies to any 
significant degree 't is estimated that the world's need 
for soybeans will double by the year 2,000. The possi-
bilities of increasing soybean acreage in the U.S. are not 
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very great. Brazil, with its vast reserve of undeveloped 
land in the more tropical regions, offers the most promise. 
Brazilian representatives suggested that development of 
these areas will be economical and that it can be done 
with present technology. 

Nitrogen Fertilization of Soybeans 
In temperate climates where soybeans are grown, the 

application of nitrogen fertilizer is considered a wasteful 
practice. Soybean yields are not usually increased; the 
fertilizer nitrogen merely reduces the nitrogen fixed in 
the soybean nodules. However. this is not true in manyof
the tropical countries and even in some of the more 
temperate regions. In Japan, top dressing with 120 kg 

N/ha increased grain and protein yield by 6.7 and 1.3% 
respectively. Increases varied with cultivar. Application
after initiation of flowering appeared to be the optimum 

time. Yield response of soybeans to combined N remained 
relatively constant up to 200 kg N/ha. Nodule contribu
tion decreased when fixed N exceeded 200 kg N/ha. It 
appears that the fast-maturing cultivars of soybeans are 
more likely to respond to N fertilizer than the slower
maturing varieties grown in the temperate climates. 

Cost of Planting Soybeans 
Most of the soybeans in the rice paddies are planted 

by nand. Mr. Singh from Thailand demonstrated a new 
planter designed to give more uniform planting both in 
seeds per hill and in depth. Odinarily ;t requires 45 man
days to plant one hectare of soybeans. Atthelowwageof 
S2.00 U.S. per day, it would cost S90.00 U.S. to seed one 
hectare of soybeans. With the new planter, the cost could 
be reduced to S45.00 per hectare. 

Return Postage Guaranteed 
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Low Cost Commercial Scale 

New Course on Legume Inoculant Production
 
Production of high quality legume 

inoculants at a local level in develop-
ing countries is the goal for NifTAL's 3 
- 21 December course. 

This practical course is for pro-
ducers of legume inoculants for far-
meruse.ltcoverssimplifiedfermentor 
design and operation. as well as, car-
rier processing and packaging. Equip-
ment and process options for various 
levels of investment will be discussed. 
Content areas for the course will in-
clude carrier preparation, broth culture 
preparation. inoculant preparation and 
production. quality control. and ino
culant use. 

Drs. J. C.Burton and R.J.Roughley, 
internationally recognized authorities 
on commercial-scale inoculant pro
duction, will head a team of respected 
instructors at the NifTAL Haleakala 
Inoculant Production Plant. 

Prospective participants should 
have training in microbiology: have 
involvement (current or anticipated) in 
inoculant production: have had pre-
vious Rhlzobium training: be proficient 
in the English language: and be finan
cially sponsored. 

Interested persons should apply 
by 15 July to Legume Inoculant Pro 
duction Course, NifTAL Project-
MIRCEN. P.O. Box 0. Paia, Maui, HI 
96779 USA. Ten candidates can be 
accepted. NifTAL waives tuition fees 
f,-r selected cardidates. NifTAL does 
nct offer financial assistance for parti
cipant's travel or other costs. Informa
tion on housing costs. etc., is available 
on request. 

USAID has initiated priority efforts 
calling for increased resources de-
voted to research in agriculture and 
biotechnology. And, at the same time 
USAID is focusing on training, espe
cially with non-g ve Fr- instt 
tions. oenrna ntt 

As a major science and technology 
project, NifTAL is participating in these 
efforts by sponsoring a legume inocu
lant production course forcommercial 
scale operators. I USAID mission 
people know of institutions or candi
dates who meet NifTAL's primary 
screening requirements listed above, 
please have them contact NifTAL as 
soon as possible to apply for this very 
specialized course which will empha
size indigenous materials and pro-
duction. 
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Low Cost Trellis 	 Salinity Effects on Soybean Nodules
 
After harvesting for forage, cut The effect of salinity on nodule Nodule development, as evidenced 

Leucaena leucocephala trunks can formation by soybean has been re- bytheaverageweightofanodule, was 
serve a.; a trellising system. This ported by P. W. Singleton and B. B. not as greatly affected by salt as was 
approach can provide support for even Bohlool. nodule number. Total nitrogenase ac
heavy climbing crops like winged bean. A split-root growth system was tivity (C,H, reduction) decreased pro-An essential element for using this employed to evaluate the effect of portionally in relation to nodule num
technique is effectively killing the NaCI on nodule formation by soybean ber and dry weight.
Leucaena. One treatment offering (Glycine max L. Merr cv Davis). By Specific nitrogenase activity, how
100 . kill rates and no regrowth after applying the salinity stress and rhi- ever, was less affected by salinity and 
12 weeks is diesel fuel. The tree is cut zobial inoculum to only one-half the was not depressed significantly until 
at 1 meters above the ground and root system, the effects of salinity on 79.9 millimolar NaCI. In a second ex
diesel fuel is sprayed on the trunk. shoot growth were eliminated in the periment, isolates of Rhizobium japo-

The diesel fuel degrades quickly nodulation process. Rhizobium coloni- nicum from nodules formed at 79.9 
and leaves no evidence of harmful zation of inoculated root surfaces was millimolar NaCI did not increase nodu
residue in the top soil. Only two weeks not affected by the salt treatments lation of roots under salt stress com
following the treatment. crops isuch (0.0. 26.6. 53.2. and 79.9 millimolar pared to nodule isolates from norma! 
as winged bean) can be planted near NaCh. media (0.0 millimolar NaCI). Salt was 
the base ofthe trunks. Climbing shoots While shoot dry wc:.ht remained applied (53.2 millimolar NaCI) to half 
caenatrellises. unaffected by the treatments, total root systems at 0, 4. 12. Lnd 96 hours 

shoot N declined from 1.26 grams N from inocuiation in a third experiment. 
,, 	 per pct at 0.0 millimolar NaCI to 0.44 By delaying the application of salt for 

grams N per pot at 79.9 millimolar 12 hours, an increase in nodule nu-n-
NaC1. The concentration of N in the ber, nodule weight, and shoot N was 

i . , shoot decreased from 3.7500 N (0.0 observed. Nodule formation in the 12
,"L , millimolar NaC) to 1.260o N at 79.9 and 96-hour treatments was. however. 

-,- millimolar NaCI. The decrease in shoot lower than the control. 
,.4, , " N was attributed to a sharp reduction The early steps in nodule initiation 
-" -4, 'in nodule number and dry weight. are, thorefore, extremely sensitive to

Nodule 	number and weight were re- even low concentrations of NaCl. The 

duced by approximate'.' 5006 at 26.6 sensitivity is not related to rhizobial 
millimolar NaCI. and by more than survival and is probably due to the salt 

" /  j - 900o at 53.2 and 79.9 millimolar NaCl. sensitivity of root infection sites. 

S.... . , ., ., . -. " . - •/. ' 	 Reprints may be requested from NifTAL. 

Spacing the Leucaena trees to be FA : Multiple Cropping 
ised as trellises should be an important 
,onsideration when climbing plants Systems 
are to be sown around the base of the Volume V, Number 1 
_eucaena. One half meter spacing Cooperators inian FAO (Food and V 
3hould be adequate for (International Atomicof the UN)/ 1984ngvarities.IAEAmost climb- Agriculture Organization Energy April, 
ng varieties. Association) research study presented 

Afteras long ais, ight months. winged esults of their 1983 exr.eriments at a BNF BULLETIN is sponsored by 
lean vines are known to thrive on the March meeting in Indonesia. The Re- the NifTAL Project which re
_eucaena trellis. Leucaena regrowth search Coordination Meeting on Mul- ceives funding from the United 
appears to be negligible or non- tple Cropping Systems was held at States Agency for Interna
xistent on trellises such as those the Centre for Application of Isotopes tional Development. 

)ictured below which were in use atiapand Radiation, Jakarta. Indonesia. For Information on the NifTAL Pro-
The emphasis of thefield trialswas ject contact Dr. Jake Halliday, 

to determine, through the use of iso- NifTAL Project, P. 0. Box 0, Paia.

Liquid Inoculation topic labelled N and Pfertilizers, the Hawaii 96779. Submissions to
 

optimum efficiency of those fertilizers, the BNF BULLETIN may be sent:
Application 	 The second objective was to study the Attention: Communication Sec
residual effect of the previous crops, tion, NifTAL Project.Hand sown seed can be inoculated i.e., legumes and corn, on the sub- The virvs and interpretations in 

with iquid inoculant (peat mixed with sequent crop. this publication are those of the 
water) very efficiently and effectively. From completed experiments. re- author(s) and/or the editor and 
ICRISAT(international Crops Research suits show that, compared with a non shold note edto and 
Institute for the Semi-Arid Tropics) leguminous crop such as corn. le- should not be attibuted to the 
recommends this technique for ino- gumeshadamorebeneficialeffecton Agency for International Deve
culating groundnut (Arachis hypogaea yield of the subsequent crop. Final re- lopment or to any individuals act-L.). 	 igo t e afLiquid inoculant should be applied suits will be reported when all coopera- ing on its behalf. 

at 3-4ml per seed in furrow below the tors have been able to complete the 2- Editors: 
seed. The inoculant can be applied part experiment. Dr. James King 

with a plastic jerry c~an, or similar ,.on- Princess Ferguson
tainer, fitted with a small tube. Less (containing 10" to 10" ' Rhizobium cells Graphics: 
than one man day and 400 litres of per gram of peat) are required to ino- Keith Avery 
water containing 210 grams of peat culate one hectare by hand. J 



Azolla: Assessing the Potential
 
Several workshops on Azolla have (10-20 degrees C) and a potential for crops grown for food and a good bio

been held recently. Tom Lumpkin. doubling their biomass in as little as logical competitor against other hydro-
Azolla authority with the Department two days under optimal conditions. phytes and algae In addition. culti
of Agronomy and Soils, Washington Cool weather tolerance is the key vation during cool seasons allows 
State University, reports on Azolla's to successful cultivation in Vietnam Azolla to avoid devastation by its 
potential use in the humid tropics. and China. A high growth rate in cool thermophyllic insect pests. 

This aquatic fern has potential as a seasons makes Azolla a good econo- The cool season (winter-spring) cul
green manure because of its high mic competitor against alternative tivation of Azolla oinata var. imbrcata 
relative growth rate and symbiotic rela- in Vietnam's Red River Delta and irriga
tionship with Anabaena azollae. Its tion system reached an area exceeding 
symbiotic relationship gives Azolla a 500.000 hectares during the late 
competitive advantage over other 1960's and has continued to be an 
floating hydrophytes in environments important crop because of insufficient 
such as rice fields which are relatively nitrogen fertilizer In China. cool sea
low in nitrogen. son cultivation of A. pinnatavar. imbri-

Azolla has the potential of supplying cata and Azolla flicul'ides peaked in 
the entire nitrogen requirement for a , 'the late 1970's at over 1,000,000 hec
high yielding rice crop since it can i tares and has since declined in the 
accumulate more than 10 kg of nitro- "face of improved SupIes of nitrogen 
gen/ha/day (25 tons/ha x 60 dry fertilizer and increasing pressure for 
weight x 4% N x RGR 0.17 ton/ton/day). ', Y( food through population growth and. 

Under proper management and rising expectations. 
conditions, this rate can be sustained An upsurge of interest in Azolla
because the growth of Azolla more which began in the mid- 1970's helped 

closely resembles the growth of single- .1- . /,r t'r to stimulate substantial research in 
cell organisms than terrestrial plants developing countries that produce rice.
Azolla can also be used to suppress There are, however, a number of con

paddy weeds and is an excellent food straints and a lack of progress in apply
for pigs, ducks, and fish. ing Azolla technology. A workshop to 

At present, Azolla is regulary cul- , assess the potential use of Azolla was 
tivated on a large scale only in south- '.oP£ convened in Bangkhen. Thailand. from
eastern China and northern Vietnam. ""n22e- 28 February 1984. The workshop. 

In these areas. Azolla is primarily used P, .V attended by 3.14Azolla researchers 
as a green manure for rice and is ,ifrom 12 countries, was supported by 
viewed as a crop of rather low econo- ,. . , the NifTAL Project. the Thai Ministry of 
mic value. Only short periods before ,' . Agriculture, and the International Rice 
or with the spring rice crop. are al- Research Institute. Participants dis
located for its cultivation. . cussed the constraints and outlined 

Azolla can make use of short pe- the areas of research that might yield 
r. Jdscasesoevarietiesin the cropping havesequenceboth thebe- Viewingworkshopanparticipantsazolla/rice intercropfrom arethe 23- breakthroughs. The discussion of con
cause some 30 October 1983 University of Hawaii straints and important research areas 
ability to sustain a relatively high and WARDAIADRAOAzdIla Worishop . re lsymmarized in the table below. 
growth rate under cool temperatures held io Senegal. .: .. . " Continued on page 5 

FUNDAMENTAL terial, avoid flushing of Azolla during
typhoons and rain storms, and avoid 

SOCIAL, CU LTU RAL,
POLITICAL 

Induction
grinuction 

of
of 

sporogenesis and
sporesisanid 

draining of water for incorporation of
Azolla. * Fertilizer uses and policies, es

germination of spores for applied a Characterization of rice producing peclally influence of subsidized ni
u'e, breeding material, and for pest areas for potential use. trogen on use of Azolla. 
and stress avoidance. 
* Plant resistance and inexpensive 
non-polluting methods to control in-

ORGANIZATIONAL 
a Attliode of farmers, bureaucrats, 
industrial organization., and politi
clans to Azolla promotion and use. 

sects, disease, and competitors. 
a Importance of available phospho-

International coordination of re-
search programs with defined objec- 

e Gove,nment extension programs 
which often fail because of exqessivd 

rus in soil and water, and ways to tives and priorities. propaganda, untrained personiel. 
improve uptake of applied phospho- * Distribution of mini-grants (U.S. and inconsistent support. 
rus.Implements for incorporation into $5,000 - 10,000) to support coordi-nated research. & Detaileddescription economic analysis andof national Azolla pro

soil under different rice planting e Education of administrators on po- grams in China and Vietnam and 
systems and methods for improving 
the availabilityand uptake of nitrogen 
by rice.

Greenhouse and growth chamber 

tential and limitations of use. 
* On-site technical adviceand assis-
tance for regional researchers. 
eNewsletter of aquatic nitrogen fixa-

relevance of their structure and 
methods to programs in other coun
tries.t Year-round production of Azolla as 

methods to characterize agronomic tion containing annotated references a fodder and forage for pigs, ducks, 
traits. and communication announcements. and fish combined with its sale to 
@Management procedures to allow 
water transportation of planting ma-

a Standardization of research proce- 
dures. 

rice growers. 
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__ _MEETING 

BNF Extension Course 
in Bangladesh 

A BNF extension course was held 
during 11 - 19 March in Bangladesh 
and was sponsored by NifTAL and 
BARC (Bangladesh Agricultural Re-
search Council). 

Course objectives for the 35 re-
search and extension participants 
were to 1)create awarenessand under-
standing of the potentials and limita-
tions of BNF workers at the research 
extension level: 2) upgrade the capa-
bilities of these personnel in BNF 
technology: and 3)create a permanent 
working linkage between researchers 
and extension personnel.

This course was the prototype of 
future courses to be organized by
NifTAL. The next such course will be 
conducted at the South and SoutheastAsian BNF Resource Center in 


Bangkok.The purpose of the course is 
not only to inform personnel with ex-
tension responsibilities about BNF. 
but also to provide participants with a 
format to use in conducting similar 
courses in their countries. 

Pakistani Symposium 
Twenty vising international and 

nearly seventy Pakistani scientists of 
various disciplines attended the 
Nitrogen and the Environment Sympo-
sium/Workshop held in mid-January 
at Lahore, Pzkistan. The meeting was 
sponsored by the National Science 
Foundation of the USA and the Pakis-
tan Atomic Energy Commission. 

BNF was a main focus of this work-
shopwhich addressed awide rangeof 
nitrogen management topics. A one-
day visit to the Nuclear Institute for 
Agriculture and Biology (NIAB), Faisa-
labad, a leading agricultural research 
institute in the country was made in 
connection with the s,'0.nposium. Dr. 
Kauser Malik, NIAB. Faisalabad, was 
the chief organizer of this program. 

Vincent Points to 
Research Needs 

Over 100 participants attended the 
Seventh Australian Legume Nodula-
tion Conference held during February 

NEW PUBLICATIONS 


Who says catalogues are dull? The 
first ten strains listed in NifTAL's new 
Rhizobium catalogue were collected 
from N-fixing trees in Nicaragua in 
January 1984. 

Under NifTAL's program, a compre-
hensive Rhizobium collection has been 
assembled from which inoculant strains 
for legume crops are selected. The 
collection includes strainsforlegumes
used at high or low elevations in the 
tropics forgrain, forage, fodder, green 
manure, firewood, erosion control, 
shade, groundcoverandotherdevelop-
ment purposes. 1800 strains isolated 
from 285 legume species and col-
lected in 56 countries are included. 

A microcomputer-based data man-
agementsystemservesforday-to-day 
collection data storage and retrieval,
for generating a periodic usnr's cata-
logue, and for responding to informa-
tion requests from users of the Rhi-
zobiumGermplasm Resource at Nif-AL 
Thirty-two fields make up the record 
for each strain. Tailored programs allow 

records to be output in a convenient 
8" x 5" index card format. Programs 
were also written to output a cata
logue directly from the data base. 

The catalogue gives full informa-
tion for key strains, abbreviated infor-
mation for secondary strains, and a 
minimum data set for all strains. Strains 
are catalogued numerically, and an 
alphabetical host plant index to strains 
is generated directly from the data 
base. 

The collection was established with 
USAID support and is being pre-
served as a commitment with UNEP 
and Unesco (under the MIRCEN con-
cept). The Rhizobium Germplasm
Resource is a member of the World 
Federation of Culture Collections. 

This catalogue is now available free 
to USAID-recipient country researchers 
and for US $10 per copy to all others. 
Request from NifTAL Director J. Halli-
day and Curator P. Somascgaran,
NifTAL Project, P.O. Box 0, Paia, HI 
96779 USA. 
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NOTES
 

in Sydney, Australia. Dr. J. M. Vincent 
opened the conference with a reviewof past, present, and future N-fixation 
programs. One major conclusion of 
his talk was that more attention needs 
to be paid to the host in the legume-
Rhizobium symbiosis. 

Meeting topics included measure
ment of N-fixat;on, fixation by native 
Australian plants, rhizobial ecology, 
physiology and biochemistry,genetics. 
non-legume symbiosis, inoculant pro
duction and quality control, and soil 
factors affecting the symbiosis. 

IARI Rhizobium 
Technology Course
 

Twenty-one persons from all parts
of India participated ina3-week Rhizo
bium Technology Course held during
January at the Indian Agricultural
Research Institute in New Delhi. Dr. N. 
MicrobiRao, head of the Division of 
Microbiology,directed the course. 

Participants were from private in
dustry,agricultural research institutes, 
and agricultural unive 3ities. Group
discussions, lectures, and practicals 
on isolation of Rhizobium, plan' testing,
quality control, mass production tech

nology, and serology were included. 

FAO has released a new volume 
called Technical Handbook on Sym
biotic Nitrogen Fixation: Legume/ 
Rhizobium. 

A collaborative output between
 
FAO and Groupe de Recherche et
 
d'echanges Technologiques, the hand
book presents sections on the biology
of symbiotic N fixation, symbiotic fixa
tion in farming systems, Rhizobium 
bacteroids, inoculant production.
legume inoculation, and guidelines 
for experimentation. 

FAd's handbook is designed to 
increase awareness of the role of 
symbiotic fixation of atmospheric 
nitiogen in crop production and to 
serve as a source of reference for the 
application of legume-Rhizobium
lechnology. 

Contact your local UN bookdealer 
ur the Distribution and Sales Section, 
FAO, Via delle Terme de Caracalla. 
00100, Rome, Italy. 
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COMMUNICATION 
Thud. The 	impact of the utilization. BNF research- lation and computer gra- offers researchers and 

computer 	is here. ers are now starting to em- phics, budgeting, and a host other interested persons aploy the computer in wide of routine functions, forum of explore BNF issues,While it is a wonderfully ranging applications.- a chance to applycomputer
logical communication tool. / . Skills in making the com- technology, and an opporthe computer conforms to 
a number of Murphy's laws 
- yet to be written. But, it is 
here and it is a communi-
cation tool BNF researchers . 
can use. 

Communications means . 

to share information. The 
way we generate informa- .---

puter work grow with daily tunity to experience the po
use. And as people under- tential benefits and pro

. ' stand what the computer blems of comouter confer
- can offer as a tool - a long encing in BNF.term memory, the power of Take time to read the 

manipulation, and a com- last page of the BNF Buletin 
. .	 munication device - they for a fuller explanation of 

begin to sense the ability for the Computer Conference. 
change. New ways of doing This will be a special occa

tion is through our research 	 "Q" c. 1 both old and new tasks sion to share inowledgeand its publication, and by "' ', 	 emerge, dreaming the and skills and to open ahaving others read, apply, dreams that could not be. new communication chan
and test our ideas. One challenging oppor- nel and a new level of inter-The same goes for the tunity to realize these action. Itwill only work if 
computer. You have to use management of germplasm dreams and to implement people share, you share the computer to develop collections, design of train-	

If 
new found computer skills communicate.

literacy on it. Computer ing projects, proposal de- will be involvement in the Talk to you on line.THUD
literacy means learning a- velopment. agronomic fore- upcoming BNF Computer
bout the computer through casting, statistical manipu- Conference. This "meeting" ,, 

BNF Work in the 
Virgin 	Islands 

The Virgin Islands Agricultural Ex-
periment Station in St. Croix is pre-
sently involved in investigations of 
pasture and cropland improvement 
utilizing Teramnus labialis. Inoculation 
trials and interplant/co-:er crop evalua-
tions are scheduled for 1984. Prelimi-
nary observations show that the vigo-
rous growth, rapid regrowth after mow-
ing and non-invasive characteristics 
of this legume make it a promising 
candidate for further evaluation. 

This is reported by Robert R. Webb 
a Research Plant Pathologist at the 
Station. Another aspect of BNF being 
investigated is the contribution. es-
tablishment, and population dynamics 
of leaf surface N-fixing bacteria. 

For more information on the Sta
tion's work, contact Webb. College of 
the Virgin Islands. P.O. Box 920, Kings-
hiii St. Croix, U.S. Virgin Islands00850. 

Moroccan BNF Research 
Legume researcher A. Jamal re-

ports work being done in thearea of N-
fixation in the Microbiology Laboratory, 
Biology 	 Department, Faculty of 
Science at Rabat. 

Other researchers in the laboratory 
are B.El Bekkay who is interested in 
Cicer arietinum and B. Fatiha who is 
working with Vicia (aba. Jamal is work-

ing with Phaseolus vulgaris. The three 
are working under the direction of H. 
Abdel Ali of the Institute of Agronomy 
and Veterinary Hassan Iland S Albert, 
professor 	of the Faculty of Science, 
who is detached from Unesco head-
quarters in Paris, France. 

These researchers are interested 
in exchanging information with others. 
Direct your correspondence to them 
at Laboratoire de Microbiologie. De-
partment 	 de Biologie, Faculte des 
Sciences, 	Hassan II University, B.P. 
1014. Rabat - Morocco. 
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Peruvian Studies N-Fixing
Trees at NiI'AL 

Tomas Tell, Reyes a forage crop 
specialist from the Agricultural Promo-
tion and Research Centerat Chiciayo,
Peru, has joined NifTAL as a research 
intern. 

Tello is assessing the effects of 
rhizobial and mycorrhizal inoculation 
on the growth of 3 N-fixing trees -
Prosopis pallida, Leucaena leuco-
cephala, and G/iricidia sepium. An-
other aspect of his work is comparing 
forage legumes under different P levels. 

Continued from page 3 
Despite its cultiva'on and use in 

China and northern Vietnam. Azolla 
has not been successful in the humid 
tropics, including southern Vietnam. 
because of problems with insects and 
disease, avaiability of water and phos
phorus, and an intensive labor require
ment. 

If cultivation in the tropics is ever to 
be successfu! on a large scale. a num
ber of scientific breakthroughs are 
necessary. and these will only be ac
complished byawel focused and well 
financed internationally coordinated 

research program.Contact 
Contact Dr. Lumpkin at the Univer
of Washington, Pullman. Washington, U.S.A. 99164-6420. for further 
ton 

information.
 

INLIT Strengthened 
In order to facilitate coordination 

between the 3 INLIT (International 
Network of Legume Inoculation Trials) 
geographical divisions. NifTA has 
appointed Mr. Rudy Holthius j the 
position of Network Coordinator. He is 
a graduate of UC-Davis with a degree 
in agricultural science and manage
ment. 

Holthius will be coordinating trials 
in association with Drs. Robert J. Davis, 
(Asian Network),Joann Roskoski (Latin
American Network), and Paul Singleton 
(African Network). 



BOSTID Research Grants 
ANNOUNCEMENTS As of January, thirty-one new re-

FAO/IAEA Program 
Guidelines to be used in breeding

grain legumes with bettercapability to 
supbort symbiotic N-fixation were de-
veloped during a 1983 meeting spon-
sored by FAO/IAEAIncreasng the ,ec as well as the 
N-fixing catacty ipngrasnlegues wil 

reauire breeding for improvement of 
the host-RPzobunm symbiosis in addi-
tion to the improvement of agronomic 
characteristics and of resistance to 
pests and diseases The complex re-lationships between these factors 
lationshiasthetweenehese fabtorbesuggest that the problemswili best be 
tackled by research teams. o include 

a plant breederhay icrbiologist. anda plant p dsiologist. ,ith experts in 
It is also recommended that 

fixation breeding programs be builtf i 
withn established lant breeding pro-
grams. where the expertise in dealing 
with inter-related breeoing obiectives 
exists. To verify the Irmproved .:N-fixation 
capacity of new lines. -N techniques
to ouantify amounts of fixed nitrogen 

shul bee appiied.aminappropriatelyzashold be aproprate'applied.
The possibility of initiating a coordi-

nated research program s now being 
considered at the joint FAO,'IAEA 
Diision. Anyone nterestedn applyin 
for 	amsinteo vn ae to rearc 
program is nvited to vrite to Dr. G. 

Haroarsori FAO/IAEA Agricultural Bio-

technology Laboratory, A-2444 

Seisbersdorf. Austria. 

World Soybean Research 
Conference Ill 

Preregistration is open for the World 
Soynean Research Conference-Ill 
According ~o meetingq planners. scien-
tists 	 frorr. throughcit the .vorld ,will 
present pace's on research accom-
plisnment since the '979 meeting 
current act'ivties, and research pros 
pects for t'e future The comprehen-
siveorc dmofinvitedandcontributed 
papers millcoverall aspectsof soybean 
research. In addition, the progr am has 
been arranged to provide ample op-
portunity for persons to exchange In-
formation informally. 

Iowa State University will be venue 
for the meeting scheduled for 12-17 
August. For information write to: World 
Soybean Research Conference-Ifl. 
Office of Continuing Education. 102 
Scheman, Iowa State University, 
Ames. Iowa 50011 USA. 

Farming Systems Papers 
Needed 

I 

U 	 1Until 15 June ;stra-:-t3ubmissions 
will be received for the - 34 FarmingSystems Research , Extension 
Syrnposrim Faimimn: Ss tems Re-

search and Extension ..... nementationand Montorng wi te: - ,d at Kansas 

State University from- 0 October.-
The symposIuM . cok at pro-lects which have r-'''ted to imple-

ment on-farm resear', "na vill identify 
technological innovati.-s hat impact 

the~~~areentrefarmig system.,,wr, Being sought~ papers dealing -case Studies 
; ar paer deain stendiesand analyses of problems and successin the insttutionaliza'O- of farming 

systems research anI -tension inI Inational Programs
Submit abstracts to rri 

t 
Flora. International AC-CJItural Programs. Kansas State Un.ersity Man-
hattan. Kansas. 6650 USA. 

African BNFers to Meet 
Aimed at bringing nto contact 

scientists in Africa c.vor-in, on all as
pects of BNF. this core'ence will 
allow these BNF 'or,ers to share
information, experiences.and give them 
an opportunity to eva. .a:e present 
an-uur N ork .ibehl 

from 	 23 - 27 July 19;, n Nairobi. 
Kenya. 

Main session topics , ) culture 
collection oreservatioc 2 inocula
tion production'ulsage 3, 'actors at
fecting BNF,'BNF estmacn, 4) BNF 
ingrain legumes. 5) BNF,,- -asture/tree/ 
other legumes. 6) non-s, ,-nioticBNF 
systems. 7) field applrca', ns of BNF 
technology, and 8) coor'cnation/dis-
semination of BNF lec, - . ogy. 

Conference and poster papers will 
be accepted. The dearfllne 'or papers
is 30 May For informaticr and regis-
tration contact AABNF Secretariat, 
Department of Soil Scence. University 
of Nairobi. P.O. Bof 3¢,',7 Nairobi, 
Kenya. 

search grants were approved by
BOSTID (Board on Science and Tech
nology for International Development).
These new grants bring the total num
ber of research awards to fifty-five.
The breakdown of research areas in
cludes ten in BNF and fourteen in fast
growing, N-fixing trees. 

The next deadline for submitting 
proposals is 31 May 1984. for an 
October decision. 

For further information, contact Dr. 
Michael P Greene, Executive Secre
tary, Committee on Research Grants,
BOSTID. Naonal Research Council. 
2101 Constit(tion Avenue. Washing
ton. D.C. 204 18. 

1 

BOSTID research grant BNFjects include 	 prostudies of legume
rhizobia symbiosis and of associative 

fixation in grasses. Recent revisions inthe guidelines encourage use of 15N 

and serological techniques for study
of the plant-microbe interaction, withappropriate training and assistance to 
be provided. A coordinating meeting 
of grantees be held in mid-i 984. 

Tw 	 pulatosh eben r
pubicaion hase 

pared for use by grantees. The Inter
national Council for Research in Agroforestry (ICRAFi is preparing a compre
hensive manual to guide research on 
multipurpose trees. A s bcommittee 
of grantees. chaired by Dr. Fred Owino 
of the University of Nairobi. has pro
duced a draft protocol and manual for 
grantees and other researchers on 
techniques for field surveys. nursery 
studies, and field trials for N-fixation. 

Plant Biologists to Meet 

Now being organized for 27 Octo
ber - 2 November 1985 is the 1st 
International Congress of Plant Mole
cular Biology. BNF workers will be 
interested in several meeting topics. 
especially that exploring the molecular 
biology of nitrogen fixation and other 
symbioses. 

Venue for the meeting is Savannah, 
Georgia. For information contact the 
Congress Secretary. 1st ICPMB. The 
Georgia Center. Athens. GA 30602. 
USA. 



N-FIXING TREE NOTES
 

"Technical factors influencing 
establishmentandproductivityoftree 
plantings in serni-arid regions," is the 
subject of an international symposium 
being planned for early 1985. Drs. 
Henri LeHouerou and Peter Felker 
are organizing the meeting which will 
be sponsored by Caesar Kleberg Wild-
life Research Institute iCKWRI).

Conceived in response to the need
for good germplasm and technical 
linkages, this meeting will facilitate 
personal contacts between research-
ers in countries that have similar clima-
tic regions (Argentina. Brazil, Chile, 
Venezuela, til' Caribbean. West Africa. 
India. Pakistan. and Austalial and simi-
lar genera 'Acacia, Leucaena and 
Prosopis). 

Discussion will focus on .everal 
issues: 1) historical background of 
semi-arid trees with regional emphasis.
2) situations (climatic. soils. economic)
where trees are being successfully 
used and situations where they appear 
to have good potential for economic 
development. 3)specific problems that 

SHORT TAKES 

Dr. Thomas J.Wacek. formerly of 
North American Plant Breeders is now 
Director of Research of the seed ino-
culation division of Kalo Agricultural 
Chemicals. Inc.. in Columbus. Ohio 

Dr. G. W. OHara has moved to 
Murdoch University ihAustralia. his 

current prolect is concerned with 
ammonia movements in Rhizobium 
leguninosarum. He expects to beworking with Professor Mike Dilworth
on the mineral nutrition of Rhizobium. 


Dr. N. S. Subba Rao. Head of the 
Division of Microbiology, Indian Agri-
cultural Research Institute. New Delhi. 
has been awarded the NormanBorlaug
Award for outstanding contributions 
to the development of BNF and bio-
fertilizer technologies. 

need to be resolved such as fencing,
weed control. insects, diseases, and 
lack of seeds or cuttings. 4) identifying 
germplasm that is available for ex-
change or that is being sought. and 5)
pinpointing basic research questions 
to be pursued. 

For information about his meeting, 
contact Peter Felker, Associate Re
search Scientist. CKWRI, College of 
Agriculture, Texas A&I University,
Campus Box 218. Kingsville, Texas
78363. 

';-.. i-"4M ''Z: 

AGRINTER. a computer data bank 
ci tropical forestry for Latin America 
and the Caribbean, has information on 
a variety of topics of interest. Subject 
areas are agricultural sciences. soils. 
meterology. ecolog,, forest production,
forest management. forest use. aquatic 
systems, natural resources, and pollu-
tion. For more information contact 
CIDIA, Apartado 10281. San Jose. 
Costa Rica. 

In January 1984. Dr. Ashok K. 
Alva began postdoctoral research at 
the Universityof Oueensland with Drs. 
Edwards. AE her. and Date. He plans 
to evaluate Jhe influence of varying 
quantities and I,roporlions of monomeric and polymeric aluminum species 

on nodulation and N-fixation of tro-
pical pasture legumes. 

,in 


Dr EduardoSchroderreportsthat 
the University of Puerto Rico iUPR)
USAID funded BNF Project has beenextended to Decembei 31. 1984 

Mr. Yovanny A. Valazquez from
the Secretaria de Agricultural of the 
Dominican Republic was accepted by
the UPR and is working towards his 
M.S. degree at the Department of 
Agronomy and Soils. I-Ie plans to work 
on the inoculation of Phaseolus 
vulgaris. 

7 

Dr. C.Cross is beginning a research 
program on colonizing strategy and 
seedling establishment parameters of 
Leucaenainnewenvironments. Cross 
can be reached at the Graduate 
School. Department of Botany, Howard 
University. Washington. D.C. 20059. 

A germplasm collection of Glircidia 
sepum, founded in Costa Rica. isavail
able for use by scientists searching
for improved tree types. G. seplum is 
recognized as a useful multi-purpose 
tree-providing firewood. lumber. living
fence posts. fodder, shade and mulch 
for soil improvement - which is suited 
to the agroforestrv production systems
currently being rieveloped for use in 
the tropics. The collection was partially
funded by IDRC of Canada and is 
accessible at Centro Agronomico 
Tropicalde lnvestigacionyEnsenanze 
(CATIE). Turrialba. Costa Rica. 

Accepting a job as research assist
ant at the UPR BNF project is Mr. 
Robert Kluson. He recently received 
his MS.from the Universityof Maryland 

Dr. I. L. Pepper of Ihe University 
of Arizonahasaresearchassistantshiip 

soil microbiology available for fall. 
1984This sforaM S orPh.Dstudent
 
Contact him at the Department of 
Soils. Waterand Engineering. College
of Agriculture. 429 Agricultural SciencesBuilding -38. Tucson. Arizona 85721 

Kalo Agricultural Chemicals. Inc.. 
has acquired the lab and manufac
turing facilities of Agricultural Labs. 
Columbus, Ohio. Kalo has also pur
chased the inoculant and seed treat
ment division of North American Plant 
Breeders of Mission, Kansas. 

2 



In Support of International Agricultural Networks 

Microcomputer Communication
 
Widespread availability of rela-

tively inexpensive microcomputers 
is facilitating exchange of techni-
cal information and comment a-
mong scientists who are widely/ 
dispersed geographically. Com-
puter conferencing is increasingly 
lauded as ideally suited for contin-
uing information exchange on a 
global scale. And computer com- I 
munications have been advocated 
for act:ie management of inter- j 
national networks of agriculturalists. 

NifTAL became equipped, and 
gained experience, in microcom-
puter communications because of 
its isolated location on the Island 
of Maui and the immediate, local 
need for a link with facilities and 
individuals at the University of 
Hawaii s main campus in Honolulu. 
More recently we have become 
interested in the potential of micro-
computer communications and 
computer conferencing to further 
NifTAL's international develop-
ment goals. 

NifTAL seeks to provide farmers 
in less developed countries with 

an inexpensive alternative to pur-
chased nitrogen fertilizer.Thuswe 
offer comprehensive development 
support in the form of research. 
technicai and material services, 
and multi-tier training in all aspects 
of agrotechnologies basec on bio-

Communlcdtion Section 

NifTAL Project 
P.O. Box 0 
Paia, Ha.aii 96779 
United States of America 

BNF Resource Center 
Rhizobium Building 
Department of Agriculture 
Phaholyothin Road, Bangkhen 
Bangkok, Thailand 10900
 

logical Sources of nitrogen, 
The quality of legume inoculants 

available to ft, ers in developing 
countries is of concern to NifTAL. 
Our strategies to ensure inoculant 
quality have included research into 
improved production processes, 
and training the producers how to 
manufacture high quality products. 
Nowweareaddinganewapproach, 
which we call the Inoculant Quality 
Incentive Program (IQIP).This in-
volves formation of a Board on 
Standards. definition of uniform 
standards for inoculant products, 
award of "seals of approval" to be 
carried only by products of com-
panies subscribing to the Board's 
standards. and creation of an a-
wareness among users and re-
tailers that the seal is a sign of 
quality they can trust. 

During 1984 NIfTAL proposes 
to determine whether microcom-
puter communications are acces
sible to LDC scientists who have a 
role to play in design and imple-
mentation of the 101P Thus we will 
be organizing a computer confer-

enceon thethemeoflegumeinoc- 
ulant production rind quality con-
trol. The conference will begin 
1 September arid culminate in an 
interactive question and answer 
session during 1 - 20 December 
This latter session is possible due 

to the presence at NifTAL, Maui at 
that time of some of the world's 
leading authorities on commercial 
scale inoculant production. They 
will be serving as instructors in our 
hands-on training course on inoc
ulant production. 

We intend to use the period 
from nowtoSeptembertoactively 
arrange for participation of key 
LDC scientists. 
We invite the participation of
 

any agency which might wish to 
use this NifTAL initiative as a test 
case for appraising the utility of 
microcomputer communications 
for the maintenance if interna
tional agricultural research net
works that involve s,ientists in 
Third World countries. 

Contact: Dr. Jake Halliday, LUniv. 
of Hawaii NifTAL Project aid 
MIRCEN, P.O. Box 0.Paia, Hawaii 
96779, U.S.A. 

For USA!i) agriculturalists in mis
sions across the world, computer col. 
feretcing offers challenges-first, to naAe 

the conference work, and second, to 
get host country agronomists and o/ol
icy makers involved. NifTAL is eauer 
to explore the possihftfiies of computer 
coriferencing with developilig couitn;es 
and the Missions desires and roles. i'Ve 
look forward to comments from you 
on Dr. Haliday's article. 

Return Postage Guaranteed 
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First NFT Workshop Volume V, Number 2 

Training Tree Researchers 
dowv do you jet sevten (livf.rste (roiupb I(-) coveredi wirinq the workshop wvith mate

,ooperite' By havirri ther :o sponsor a rials focusing on FGT plantation establishi. , 

trawitrig worksnop on the proitction I merrt. rl riageor ntIl, alnd Uses, research 
rrrar!eioer of Fast Girowlo Trees iFGT design, data collection and analysis, yield'" 

Sotf ir *.rtnrrt tlook t ro 5 19 a ss(?ssnirtii and prediction, statistical , ; .
 

a(.ignst at University of H& iarnpos analysis, irid research project develop - .
the 1%,ii , 

l e.fdi vn pairticitl irtS comirr 'mini irrernt . Other activities ticlutided field tripsi. 

!t,-- Pacific Islanlds, the Philrppires. er taker to FGT reseirct aId proctLuCio) sites 

Mexico. arnd a variety of participant exer(ises it) the 

The Nitrogen Fixirig Tree Associatior field 
took the lead Irr Oraniling the workstiop Participants were P. Jos ph A. Mana 

..'Itrr aSsistanice from NifTAL, Tfhe Arqerrc- rarrgi, M Porea. and N. TUakana (Cook 
'or International Developrierit. Sooth Islandisi; B. Ranor i Federated States 

Pc.ifi, Reional Development Office: FAO of Micrornesia). J. L. Delgado. Mexico)l 

R,gion: Office for Asia and the Pacific. D. Inapero arid V. Kesavari, (Papua New 

UH s College of Tropical AgricUltuo Jod Goioe;lI D. Parreno aid V Ramos, (Phd 

Hiian Resources: the Environment arro ippiiresI; B. Paenii. (Tovalol; and D. Mac 
POlCY IrIStte East West Center: arid the Lauer observer from Canadal. -

Bo Energy Development Corporation The : 

NJational AcaderiV of Sciences sponsored For further information contact K. Mac 

,one indivioal. Dicken. NFTA, P 0. Box 680, Wamanalo , 

A tr, -erdous amount of content was HI 96795 USA "T0, 
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Rhizobium Strain Selection
 

that a legume seed inoculant contains a 
strain, or strains, of effective Rh/zobn,,n 
This means the Rhizobun is capable of 
forming N2-fixing nodules on the legume 
species for which it is recommended and 
u~nder conditions of soil and climate inwhich thethe legume crop is grown 

Some characteristics of strains of Rhilzo 
b/i/,7 to be used as legume InocUlats can 

be regarded as ''essential. wheres others 
are desirable" depenairg on the specific 
selecton objective. 

Ofi essential character',stic is the abilit, 

to neoculate the legume crop of interest in 
the ;eld conditions ,jnder which it is 
gro %,. Such strains are referred to as in 
fecti\ e. Strains of R!/rzoolun which are in-
fective in the field will usually have exhibit 
ed competitive ability if they displaced 
nodulation by native strains present at the 
site. They will also ha,,e been stress 
tolerant if they successfully nodulated 
legumes in soils with excesses or deficien 
cies it, their physical and chemical composi 
tion. 

A second essential cnaracteristic is that 
the strain be able to fix sufficient N, to sus 
tain a level of legume production close to, 
or sUrpassing, the production possible if 
the legume were supplied with nitrogenous 
fertilizers. Such strains are referred to as ef-
fective. Strains which are fully effective are 
usually carbon efficient and hfdrogen effi 

cient as well. The "efficercy" of a Rhizo-bium is Seldom measured during strain 
selection ind ise of the term should be 
avoided. Effectiveness is usually what is 
meant.Characerisics 
____able" 

ESSENTIAL CHARACTERISTICS 

o CAN INFECT [ 

o IS EFFECTIVE o 

c CAN BE PROCESSED o 

a CAN SURVIVE 0 

A third essential character of an ideotype 
Rh/izohum strain is that it should perform 
satisfactorilc ,.vhun subjected to the com-
ponen rocesses of commercial-scale 
inoculant roduction systems. Inoculant 
strains must MrLitiply well in bulk culture 
aind be !b0eto nature to high populations 
in the carr tr ioateriil, vi ic h is usually 
peat.

A fourth -ssenlial character is ability to 
survive ve' nuring distribu tior to, and use 
by, farmers. Strains should be tolerant to 
the anticip 'tt( maximum temperatuire that 
they will o-counter. They Must also survive 
well during .oe seed and soil inoculation 
procedures .sed by farmers. Additionally, 
they musT survive On see( it soil from the 

N Response in Alfalfa/ Corn Rotations
 
Aalability of a new alfalfa (Medicago 

saliva L.) germplasm with increased 
storage of total reduced N in roots and 
crow~rns provided an opportunity to deter 
mine whether its use in a cropping 
sequence would improve yield ot a subse-
quent non-legume crop. 

There were 2 objectives of the study con-
ducteo by 0. B. Hesterman. C. C. Sheaf 
for. D. K. Barneo. W E, Leucheri and 
J. H. Ford of the Dept. of Agronomy and 
Plant Genetics, and USDA-ARS, Universi-
ty of Minnesota, St. Paul, MN. These 
objectives were: 1) to compare effects of 
two harvest systems on forage yield and 
quality, and N incorporated from an experi-
mental ('MN ROOT N') and a standard 

('Saranac AR') alfalfa and 2) to evaluate ef-
fecs of previous cropping alfalfa, corn 
zea mays L. 1), or soybean Gycine max L. 
IMerr.;) and fallow treatments on grain 
yield and N response of a subsequent corn 
crop. 

Field studies were conducted for 2 con-

secutive years at four locations each having 
a different soil type. First-phase rotation 

, 

. ,I 7 t 
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' " "attributed 
' 

components included alfalfa (grown for 
the seeding year only), corn. soybean, or 

fallow, an the seconrd phase component 

was corn. Alfalfas were subjected to two 

Coriiri n on nane 7 

time of their application ur~til the emerginglegume radicle is susceptible to infection 
(usually at least 7 days). 

which are in the "desir
category are long term persistence 

and fungicide and insecticide tolerance. 
Long term persistence is expected of 

strains of Rhizobtrum used to inoculate 

perenr 9l forages. Implicit in the concept of 
persistence is saprophytic competence, a 

summary term for all those traits that per
mit a Rhizobium strain to live as a stable 
member of the soil microflora, even in the 
absence of the legume host. Persistence of 

strains for annual crop leguiries from sea 
son to season m,' be considered a desir 
able trait in some circumstances as it obvi
ates the need for inoculation in subsequent 
years. But there m v be cropping systems 
in which carry-over straimi from a previous 
crop may nodulate a follwiig crop relatively 
ineffectively arid even out-compete effec 
tive introduced strains. This can occur in 
rotations of soybean with legumes such as 
peanut and cowpea that nodulate with the 
cowpea miscellany of rhizobia. 

Fungicide or insecticide resistance may 
be a desirable trait when the normal prac
tice is to sow legume seeds pretreated with 
these substances, some of which are toxic 
to most strains of R/ozobium. 

From Principles of Rtizobium Strain Se
lection by J. Halliday. Copies available on 
request from NifTAL. 
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Zambia Inocula:t 
Production 

leftNifTAL researcher,Joe Rourke, 
Maui in August for the Zanare Project at 
Mount Makulu, Zambia. A committment by 
NifTAL's Biological Nitrogen Fixation 
Resource Center for Africa led to Rourke's 
consultancy on inoculant production. He 
will be working closely with Zambian scien 
tists to set up a Rhizobium inoculant pro 
duction system. 

Realizing the value of legume inoculation 
versus costly nitrogen fertilizers, Zambian 
government agricultural officials put a high 
priority on national inoculant production. 
This priority led to NifTAL's offer of 
assistance. 

Zambian Soybean
Association GrowingAsscitin Gownggist, 

The Soyabean Newsletter, printed by 

the Zambian Department of Agriculture, 
reports that a large number of membership 
applications have been received for the 
Zambian Soyabean Association. This re-
sponse points toward a successful future 
for the group. 

Crganizers have suggested these tenta-
tive ob:ectives: 1) to promote profitable 
production and improved marketing and 
processing methods; 2) to promote the 
utilization of soybean and soybean prod-
ucts both at an industrial and village level; 
3) to promote research and extension in all 
areas affecting soybean development; 4) to 
promote the export of soybean and soy-
bean products after national self-sufficien-
cy has been achieved; 5) to serve as a 
means for dissemination of information and 
experiences relevait to the development of 
an integrated soybean industry in Zambia; 
and 6) to promote professionalism among 
soybean scientists, 

For information contact, Soyabean 
Newsletter, Mount Makulu Research Sta. 
tion, Private Bag 7, Chilanga, Zambia. 

BFB 

NFT Research 

in Sierra Leone 
Research on Nitrogen rixing Trees 

(NFTs) has been undertaken by an inter-
disciplinary team at Njala University Col-
lege, University of Sierra Leone. Specialists 
in the Departments of Agronomy, Animal 
Science, and Agricultural Economics and 
Extension are working under team leader 
Dr. D.S.Amara. Amra, asoil microbiolo-received his Ph.D. from Ohio State 
gist, receied ai PhfTA. fromOAfrica 

also studied at NifTAL. 

This project's general objective is "to col-
lect, propogate, and evaluate indigenous 
fast-growing NFTs and shrubs for corn-
parison with exotic species, to identify 
species thwt can be incorporated into bush-
fallow and other agroforestry systems in 
Sierra Leone." The rhizobia and mycorrhiza 
symbioses of tne trees/shrubs will also be 
stud:ed with the objective of selecting 
species with the higheqt capacity to recycle 
nitrogen and phosphorus under field 
conditions. 

Funding for the project, scheduled to 
continue through January 1986, is through 
a grant from the International Development 
Research Centre of Canada. 

Cooperation is solicited with respect to 
the exchange of seed materials, Rhizobiurn 
strains, and relevant information; participa-
tion at workshops, conferences or sym-
posia; and other activities related to the 
project's research theme. Address corre-
spondence to D. S. Amara, Dept. of 
Agronomy, Njala University, PMB. Free-
town, Sierra Leone, West Africa. 

1ST African BNF 
Meeting -A Success 

Nearly 90 scientists representing 19 
African countries and 12 countries outside 
Africa met in Nairobi from 19-29 July. 
a ny set paprs fre 19-29 y 

Many short papers were presented by 
researchers from throughout Afiica. Main 
topic talks included N-fixation for Developing countries with specific reference to 

and BNF state-of-art in Africa. Meet
ing sessions covered all phases of BNF 

work. 
This was the first conference of the 

African Association for BNF. For more in
formation on this group, contact AABNF 
Secretariat, Department of Soil Science, 
University of Nairobi, P. 0. Box 30197, 
Nairobi, Kenya. 

IFS GrantGoes to 
Ethiopian 

BNF research will soon become possible 
at the Nazeret Agricultural Research Sta
tion in Ethiopia. IFS (International Founda
tion for Science) awarded a $10,000 grant 
for the purchase of necessary equipment 
and lab supplies. 

Amare Abebe, a 1982 NifTAL trainee, 
happily reports receipt of this grant in 
response to his proposal submission. He 
also has a proposal currently under review 
by FAO. Abebe is enthusiastic about con
ducting research that will meet his coun
try's need for BNF as an ,ilernative source 
of N for soil enricnmant. 
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Desirable Inoculant INDO/USA Cooperation NewQualitiesNe 
One of the first Indian scientists to travel Publications 

to 	 the USA in the Indo U.S. scientific J
L3gume inoculants may consist of one cooperation program, Dr. K. S. Jauhri of 0 

strain selected for a particular legume host IARI (Indian Agricultural Research In 
or they may comprise two or more strains stitute), spent three weeks at the NifTAL 
effective on that particular host. The latter project. He met with members of NifTAL's The BNF REGIONAL NEWS published 
is often advantageous particularly in areas research staff to exchange ideas, learn by the iNF Resource Center for Asia. 
where several varieties or cultivars of the about current experiments and research, released itsfirstissue inJuly. The newslet
legume are grown or where the soils vary and plan for collaborative research. ter will be printed quarterly and will be 
widely in characteristics. However, it is im- distributed on a limited basis to regional 
portant to have compatible strains and the scientists, instructors, and administrators 
strains should be grown separately before working in the field of BNF. The main pur
combining to make the inoculant. 	 poses of the newsletter are to provide a 

forum for information exchange between 
Multiple host inocula are often desirable . , regional scientists and to highlight regional 

and they are feasible. Certain genera and BNF activities. 
species of legumes tend to give a similar 
response to particular strains of rhizobia. .Fil 	 Newly released is Chemistry and WorldMW 
For multiple host inoculants, wide-spec ; .4 , , . Food Supplies: The New Frn
trum strains are preferable. No strain .tiers/Perspectives and Recommenda
should be included in a multiple host inocu-  tions, the second publication of the 
lant which could produce ineffective nod- .. ,., CHEMRAWN II Conference which was 
ules on any of the leguminous hosts for held in Manila in December 1982. This 
which it is intended. , document includes the report of the 

CHEMRAWN II Future Actions Committee 
Inoculants with only two or three strains plus general plenary lectures oi the 

are preferred over inoculants with many Conference. 
strains. Strain selection and maintenance is Obtain copies from IRRI, P. 0. Box 933, 
a very important aspect of legume inocu- Manila, Philippines, or the American 
lant production. Certain desirable qualities Chemical Society, 1155 Sixteenth St.. 
of legume inoculants are listed in the table 1 N.W.,Washington, D.C. 20036, USA. 
below. 

State of the art in BNF work is presented 
Jauhri heads the inoculant production in Fixacao Biologica do Nitrogenio Pela 

wing of IARI and is currently studying im- Simbiose Entre Rhizobium E Legumi
provement of carriers, inoculation techni- nosas. This Portugese language publica-

DESIRABLE QUALITIES ques, and serology. IARI currently pro- tion is avawuole from Instituto de Pesquisas 
duces single strain inoculants for over a Agronomicas, Departariento de Pesquisa, 

Ability to form N-fixing nodules on dozen legumes. Secretaria Da Agricultura, Porto Alegre, 

the species and cultivars of legumes RS-Brasil. 

for which the rhizobia are recom
mended. 	 Alfalfa Cropping 

Rotation Under Study" 	 Competitiveness in nodule formation
 
and survival in the presence of other As part of the UNDP FAO project on
 
infective rhizobia in the soil. Development of Improved Irrigated Farm

ing Systems and Stregthening of Exten- C 
sion, the People's Democratic Republic ofPrompt nodulationandgoodN-fix-
 Yemen (PD.-AY) has a considerable area


ation over a wide range of soil tem- under alfalfa production. This is part of a
 
peratures. 	 rotation program aiming at establishing the Have you pre-registered yet? The 10th 

best cropping pattern for PDRY's sub- NARC is still accepting the $25 pre

* 	 Good growth ability in the carrier and tropical region. registration fee, payable by June 30, 1985. 
in the soil. The basic problem being examined is Space is limited for the conference and 

that alfalfa (toes not nodlulate in that loca- early registration is recommended. Details 
* 	 Persistence in the soil. tion. PDRY is working with assistance from for submitting papers and posters will be 

ICARDA on soil sample analyses. At the available in the near future. 
trial stage, the cropping pattern includes 

* Effectiveness on a wide range of host legume fodder as intercrops with banana. Meetings will be at the Maui Intercontinental Wailea Hotel. Special room rates 
genotypesorcultivars. For further information contact: A. R. ha be n oted fpaciants

: 	 have been negotiated for participants and 
Yawson, National Project Director, UNDP families. These rates also apply before and 

" 	 Tolerance to stress factors: acidity, FAO Development of Improved Irrigated after the conference.
 
alkalinity, salinity, high concentration Farming Systems & Strengthening of Ex
of aluminum aad manganese. 	 tension, PDY 81 001, P 0. Box No. 1188, Send your registration fee to: 10th 

Aden, People's Democratic Republic of NARC, c/o NifTAL Project, P.0. Box 0, 
"?men. Paia, Hawaii 96779, USA. 

. , "- ,-, 	 o 
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COMMUNICATION
 
Microcomputer... the 

buzz word of the 1980's. But 
still many of us are just becom-
ing familiar with micros and 
this column will give an over-
view to microcompJ Lers and 
their use in BNF. 
Uses: With a microcomputer, 
you can type letters and 
reports, do financial and other 
calculations, perform statisti-
cal analysis and other research 
data processing, prepare 
charts and graphs, sort, re-
trieve, and store information, 
organize mailing lists, plan 
project activities, do training, 
and play games. Detailed uses 
can be expanded upon by the 
users. As each person be-
comes more familiar with the 
computer, she becomes better 
able to do awider variety of 
tasks. 

Equipment: What type of 
equipment is needed? First is 
the computer processor, 
which contains the typewriter-

like keyboard and the body 
which houses the guts of the 
computer. The most important 
component is the memory cell, 
the RAM - Random Access 
Memory - which comes in 
various sizes. For most work, 
64K - 64,000 bytes of mem-
ory--is necessary. A byte of 
memory is roughly equal to a 
single typed number or letter. 
For example, one line of infor-
mation in this column takes ap-
proximately 21 computer bytes 
of memory. You can also buy 
"add-on cards" which fit into 
the computer. They can be 
used to increase the memory 
and plug in peripheral equip-
ment. 

Other necessarv equipment 
are disk drives, TV screen 
ICathode-Ray Tubes), electri-
cal power accessories, and 

printers, 
We have found that it is best to 
buy top-of-the-line printers as 
they are the most durable for 

heavy use, provide the best 
quality, and have faster 
speeds. 

Programs: It is usually best to 
buy packaged programs and 
learn how to use them for vari-
ous applications. The capabili-
ties, flexibility, and ease of use 
of the packaged programs are 

amazing. At NifTAL, we use 
only a few of the thousands of 
programs available: Wordstar 
for word processing; Super- 
calc for financial calculations, 
dBase IIfor information stor-
age and sorting, and MSTAT 

for research data processing. 
Deciding What to Buy: First, 
talk to other microcomputer 
users, especiaily those insimi-

Chinese Scientist Visits 
Cornell and NiffAL 
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After spending one year in Cornell work-
ing with Martin Alexander. Hu Zheng Jia 
stopped in Hawaii to discuss serology with 
NifTAI. staff. Hu's studies in the United 
States were sponsored by the Chinese 
Academy of Science. At Cornell, he stud-
ied microorganism interaction in the 
rhizosphere. 

Hu is a soil microbiology teacher at the 
Central China Agricultural College in 
Wuhan, China. 

Australian Inoculant 
Production 


Gary K. Bullard is the new owner of Root 
Nodule Pty, Ltd, an Australian-based le-' The cOmpany s majOr prOductiOn Of inOcu-
gume inoculant miaiiufacturing company. 
aTs iorpns mandr srobeain ofma,
lants is for lupines and soybeans. 

Bullard took over Root Nodule in 
February, 1983, after an accidental death 
claimed former owner Ron Daniels. 
Bullard's address is 84 Rawson Road, P.O. 

367, Woy Woy, N.S.W. 2256, Aus
tralia. 

Inoculant Production 
in Burma 

U Hia Than, a researcher with the 
Agricultural Research Institute in Yezin, 
Pyinmana, Burma, submitted this report on 

inoculant production inhis country. 
Current plans are to produce-using 

NifTAL strains-sufficient inoculant for 
one million acres of crops. The acreage will 
be planted in such crops as peanut, lima 
bean, chick pea, and black gram. Inoculant 
for .2 million acres of peanut has already 
been produced. 

During his internship at NifTAL, Hia 
Than studied inoculant production; and he 
has used fermentors and other equipment 

5 
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as a
plant at Yezin. 

Another production center is slated to be 
opened at Maymyo. In addition to research 
and prOductiOn Of inOculants fOr upper Bur
anprdcino oultsfrperB

this center will be combined with aeat mining, drying, and grinding facility. 
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H/a Than inthe plant soon to be modern
ized using pressure vesselfermentors. 
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lar fields who can show you 
applications that might be rele
vant to your particular office or 
project. Try to determine 
which dealers are reliable and 
offer an appropriate range of 
equipn ent, programs, and reli
able maintenance and training. 
Also, look at the microcom
puter magazines. Compare all 
the information to make your 
decision. The two prime con
sideration are: ( 1)What is 
already being used with the 
ministry or institute; and (2) 
deaie: support. 

For an extremely helpful and 
free document, write to the 
Publications Editor, 
UNDPt DTCP, P.O. Box 
2-147, Bangkok 10200, Thai
land, and ask for document 
MRS #106, Microcomputer 
Primer. This column was taken 
from that paper and written on 
amicrocomputer. 

- James W King 

NifTAL's Haleakala Production Plant 
model for modernizing the present 



ASIA: Soybean
 

ANNOUNCEMENTS 	 Use Workshop 

GIAM VII Scheduled 
The Seventh International Conference 

on The Global Impacts of Applied Microbi 
ology is scheduled to take place in Helsinki, 
Finland, 12-16 August 1985. 

GIAM VII will be organizecl by the 
University of Helsinki, with support from 
the Finnish Ministry of Eucation arid the 

for Unesco.National 	CommissionFinnish 
Unesco, UNEP, in cooperation with the 
Panel on Applied Microbiology and Bio 

technology of the CRO 
The conference will focus on the contri-

butions that applied microbiologv and bio 
technology can bring to the economy arid 
welfare of the developed and developing 
countries. The conference vwill. therefore, 
help to strengthen efforts to combat world 
hunger and to promote the conservation, 
distribution, and environmentally sound 
management of available natural resources 
in relation to overall human and social 
development. 

Associated N-Fixation 
in Rice 

A group of nearly 30 international experts 
attended the United Nations University 

(UNU)of Tokyo, Japan, ano International 
Rice Research Institute 1IRRI) sponsored 
workshop on Associated Nitrogen Fixation 
in the Rhizosphere of Rice, held at IRRI. 
Los Banos, Philippines. The following is ex-
cerpted from the Recommendations to the 
UNU following the workshop. 

To have alternatives to intensive use of N 
fertilizers in the cultivation of rice, it is 
necessary to explore the potential of BNF in 
rice fields. Among the known systems, 
rhizospheric N-fixation as well as the use of 

stem nodulated legumes and actinorhizal 
plants in rice fields has been relatively 
underexplored. 

Participants felt that fundamental re-
search is needed and agreed to recommend 
the establishment of a network of research 
in this area under the UNU program. Fol-
lowing discussion of research proposals, 
the following aspects were identified in 
which in-depth studies are essential to have 
a clear picture of olant-bacteria associa-
tions: 1) survey of diverse rhizosphere 
ecosystems of rice for isolating and identi-
fying the components of active N,-fixing 

Registration ilformation isavailable from 
Professor H. G. Gylleii)rrg, Chairman, 
GIAM VII Organizing Committee, Dept. 
of Microbiology, Ulll.tersitv of Helsinki, 
SF 00710 Helsinki 71 Fiilaiiir 

Microbiol Ecology 

The invitation is out to 
_ attend the 4th Interna-

I tional Symposium on Mi-
crobial Ecology (ISME-4) 
to )eheld 2429 August 
1986, in LIubllana, Yugo-

slavia. The aim of the scientific program 

will be to provide coverage on a wide range 
of topics of interest: these include bacteria, 
applied microbiology, and nutrient cycling, 

For information contact Cankarjev Dom, 
Congress and Cultural Centre, TRG Revo-
luciie 2, 61000 Liubllana, Yugoslavia. 

associations 2)accurate and reproducible 
assessment of N, fixation and colonization 
potentials of different isolates of microor-
ganisms; and 3) 1CCuratp and reproducible 
assessment of t il ty of rice cultivars to 
benefit from biolo..al N fixation, 

In order to arrive at a meaningful com-
I)arison of the results from different 
laboratories, the meeting stressed adopting 

uniform methodologies in the following 
areas: 1)isolation of strains of microorgan 
isms; 2)assessment of strain potential; and 
3)assessment of rice cultivar potential. 

Participants also recognized the recessi 

ty to enhance, through periods of study in 

recognized centers, the training of scien 
tists to 	 include application of molecular 
biological techniques to rhizosphere BNF. 

Establishing a computer network for 
communication among participants and 

provided links are effective - holding 

another meeting not earlier than 1986 were 
also recommended. A consultive group 
comprised of Drs. J. Banandreau, Y. Hiro-
ta, and I. Watanabe was lroposed to pro-
vide expert advise to the network, 

Further information on this meeting is 
available from Robert Kokke, Sr. Pro-
gramme Officer, Development Studies 
Division, UNU, Toho Seiirei Building, 15-1, 
Shibuya 2-choie, Shibuya ku, Tokyo 150, 
Japan. 

Soybean Foods Researcn Centre in Gan
noruwa, Peradeniva, Sri Lanka, will be 
venue for the Soybean Utilization Work
shop For Asia. Workshop foci will be oiga
nizing a soybean development project and 
using soybeans in foods and food p-oducts 
that appeal to the eating habits of Asian 
consumers. 

Sri Lanka 	Soybean Pro ect and INTSOY,
i Laboatio nith a ndN USAI , 

incollaborateon with FAz.UNDP,USAID,
 

scheduled from 1426 January 1985. 

The course is intended for food scientists 
and processors, nutritionisrs, horne econo

mists, policy makers, and individuals 
responsible for the management or coor
dination of projects designed to establish 
soybean production arid exoand the use of 
soybeans for human fooo 

Enrollment for the course is limited to 25 
participants. Interested persons should 
write to INTSOY for fee arin registration in
formation Address inqu,res to: INTSOY, 
College of Agriculture, University of Illinois 
at Urbana-Champaign. 113 Mumford Hall. 
1301 West Gregory Dr,.e, Urbana, IL 
61801. USA. 

Symposium: Biology of 
the Leguminosae 

Advance notice has
l 	 . been received for Biol

ogy of the Legumi
nosae-An International 
Symposium. The meet
ing s 	 scheduled for 

1986 and will be held at23-27 June 
Misso u Bneot an Gardd e e at 

Missouri Botanical Garden. St. Louis. 
For symposium information contact Dr. 

James L.Zarrucchi, LeBume Conference 

Pox29, soui o 63r6eSA 
P.O. Box 299, St. Louis, MO 63166 USA.
 

Meeting sponsors are Missouri Botanical 
Garden and Royal Botanic Gardens, Kew, 
United Kingdom. 

Cairo-MIRCEN 
Needs Information 

The Cairo-MIRCEN is planning to publish 
a new personnel catalogue for all microbiol
ogists working in the region. The catalog is 

slated to contain: names, addresses, curric
ulum vita, professions, and fields of in
terest. The publication should be of value 
for possible research cooperation and 
should promote exchange of scientific in
i,'.rmation and experience. 

Send your information to Editor, C/o Dr. 
M. A. EI-Nawawy, Cairo MIRCEN, Faculty 
of Agriculture, Ain-Sharis University, Food 
Science Department, Shiobra-Khaima, 
Cairo, Egypt. lb w 



Continued from page 2 

Alfalfa/ Corn 

harvest systems that resulted in different 
amounts of herbage removal and phyto-
mass incorporation. 

The harvest systems used were: 1)three 
cuts removed; two at 1'10 bloom and fall 
harvest; crowns and roots incorporated, 
and 2)one cut removed at 1 10 bloom; 
herbage regrowth, crowns, and roots in-
corporated. Four or five rates of N fertilizer 
were applied to corn across all first-phase 
treatments. 

The two alfalfas did not differ in total 
torae pgroduco bt an ac ARMtnended-
o have higher CF and IVDDM corcentra-
tonsthan MN ROOT N.MN ROOT N had 

greater root dry matter yield and N concen-
tration than Saranac AR. With fewer 
harvests, greater plant N was available for 
soil incorporation. The differencc between 
harvest systems for N incorporation was 
greater than the difference between alfalfas 
within a harvest system. 

Differences in second-phase corn yields 
were not associated witn differences in 

first phase alfalfa N incorporation at three 
of four locations. On the Webster clay loam 
fa Typic Haplaauolls soil type). second
phase corn grain yield with no N applied 
was greater following MN ROOT N after 
Saranac AR. With no N applied. econd-
phase corn grain yields were greater after 
all first-phase alfalfa treatments than after 
first-phase corn. Second-phase corn yields 
were greater following soybean than fol-
lowing corn at two locations. Corn yields 

were not different following either nodu-
lated or non-nociulated soybean at any level 
of applied N. 

The response of second phase corn to in-
creasing levels of applied N was not consis-
tent over locations. At three locations corn 
N response was similar following all alfalfa 
treatments. Differences in N incorporation 
between alfalfas were small, and it is Un-
likely that alfalfa selection alone, without 
consideration of harvest management, will 
result in increased yields of subsequent 
crops. 

-" 
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It Ain't Hay! 
Five tons of alfalfa hay contain 1,800 

pounds of protein, the same amount of 
protein found in 356 bushels of corn or 74 
bushels af soybeans. 

Five tons of alfalfa hay contain 7,000 
pounds of total dijestible nutrients, the 
same amount found in 158 bushels of corn 
or in more than 5 dry matter tons of corn 
silage. 

MEXICO: FGT Work 

The National Academy of Science FGT 
project in Mexico is headed by E. Prado Te-
jeda and J. L. Delgado M. of the Programa 
Jardin Botanico, Instituto Nacional de In-
vestigaciones Sobre Recursos Bioticos, 

Veracruz, Mexico. 
Their project seeks to promote forest 

conservation through the utilization of 
seven FGT species. For lowland agricul- 
ture, tree forage production is being 
studied while questions revolving around 
soil enrichment and fLielwood production 
are being tackled in the highlands. 

For further information, contact them at 
Apdo. Postal 63, Xalapa, Veracruz, 91000, 
Mexico. 

0 

SHORT E 

The Department of Agronomy, The 
University of Georgia College of Agri-
culture, has been successful in their pro-
posal for a CSRS Limiting Factors Grant to 
do nitrogen fixation work in Nepal. The 
Projects inoculation experiments will be 
conducted in conjunction with NifTAL's In
ternational Network of Legume Inoculation 

Trials(UNLIT).
 

0 

Luis Materon has been appointed 
microbiologist of he Forage and Pastures 
program at ICARDA, Aleppo, Syria. 
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C. T. Lee, a horticulturist at the Univer-
sity of Guam, currently is conducting 
research on winged bean (Psophocarpus 
tetragonolobus/ together with the NifTAL 
Project. He visited NifTAL earlier this sum-
mer to assess progress arid to discuss 
future directions of winged btan research 
in the Pacific Basin area. In the col
laborative effort, 2 "A" experiments (based 
on the INLIT experimental design) have 
been completed -one each in Guam and 
Maui. 

Moving to the Department of Plant Path-
ology, University of Missouri, is Steven 
Pueppke. He formerly was with the Insti-
tute of Food and Agricultura; Sciences, 
University of Florida. 

Associative N Fixation 
in Pakistan 

Dr. K. Malik is a grantee in the National 
Academy of Science's Research Grant Pro 
gram in BNF. 

His research will examine the processes 
of N fixation associated with roots of 

grasses growing in saline soils. This infor
mation will help in returning salt affected 
waste lands in developing countries lap 
proximately 14.4 million hectares in Paki 
stan) to economic use. 

The broad research objectives are: 1)to 
examine associative nitrogen fixation in 
roots of grasses growing in saline soils with 
special emphasis on Kallar grass (Diplachne
fusca)," and 2) to devise methodology for 
quantitative estimation of biologically fixed 
nitrogen and its contribution to the 
nitrogen requirements of the plant under 
study. 

Malik is at the Soil Microbiology Division, 
Nuclear Institute for Agriculture and Biol 
ogy, Jhang Road, P. 0. Box 128, Faisal 
abad, Pakistan.
 

Now firmed up are dates for the sym 
posium: Establishment and Productivity 
of Tree Plantings in Semi-Arid Regions. 
Participants will assemble at Caesar Kie 
berg Wildlife Research Institute, Kingsville, 
Texas, from 29 April to 3 May 1985. 

Ken Cassman recently assumed duties 

as Assistant Professor of Cropping Sys
tems at the Department of Agriculture and 
Range Science, University of California, 
Davis. This newly defined position in the 
Department reflects recognition of crop
ping systems as an important area of 
research, especially in BNF methodologies. 

a 0 0 

Shiva Chaudhary completed his Ph.D. 
work at the University of Hawaii earlier this 
summer. Chaudhary, a NifTAL sponsored 
graduate student from Nepal, studied crop
ping systems under A. S. Whitney. 

a 0 0 

David McNeil is the new Agronomy 
Research Leader at Ord River Irrigation 
Area. He would like to increase contact 
with institutes interested in the lowland 
tropics arid seeks to exchange progress 
reports with other in.titutes. His address is 
Western Australa D,3partment of Agricul 
ture, P. 0. Box 19, kununurra, W.A. 6743, 
Australia. 



BNF Outlook for Africa
 
Grain legumes are ,.vdely grown in Africa. The cowpea, 

common bean, pigeon pea chick pea, faba bean, and len-
til provide most of the food protein for human consump, 
tion. While peanuts are grown ectensively, soybeans con
tinue to grow in poDularity as a high protein oil crop 
because of their wide range of adaptability to different 
soils and climates. There is an ever-increasing ntod for 
larger supplies of food legumes in Africa but yields remain 
shockingiy low. 

Inadequate N is a serious limiting factor in legume pro-
duction despite the fact that legumes have the ability to 
work with rhizobia and utilize the vast reservoir of gaseous 
nitrogen N, in the atmosphere. Yet the practice of inocu-
lating legume seeds in Africa is almost nonexistent for two 
reasons: 1) effective rhizobial inoculants are not widely 
available and 2) farmers are not aware of the benefits of 
inocUlation even if the inoculants were available. 

There is little question regading the benefits and great 
need of inoculants for introduced legumes such as soy-
beans. Nonetheless, the response to inoculation of soy- 
beans has been variable because of the low quality of inoc-
uiants available iHamdi, et al, 1982). Cowpeas (Vigna 
unguiculata), have been grown in Africa for centuries and 
the nodule bacteria are widespread iAhmed, et a/, 1981). 
Recent experiments involving 400 different cultivars re-
vealed a positive response to fertilizer N in many cases 
even when the roots were well noduiated. Studies of the 
rhizobia indicated a high percentage of poor or ineffective 
strains. In contrast, some of the strains proved highly ef
fective and were good prospects for use in making legume 
inoculants. Further, some of these strains were very toler-

Communication Section 

NifTAL Project 
P.O. Box 0 
Paia, Hawaii 96779 
United States of America 

BNF Resource Center 
RIizobium Building 
Department of Agriculture 
Phaholyothin Road, Bangkhen 
Bangkok, Thailand 10900 

ant of high temperatures, 40 degrees C and higher. These 
highly effective strains could be used to great advantage to 
improve crop production. 

Preliminary results with peanuts in Cameroon (personal 
communication, 1984) are very exciting. In tests involving 
seven strains of rhizobia and three cultivars of peanut, one 
association, Cv20-206, in combination with Rhizobium 
Strain NC-92 from South America, resulted in a 260 in
crease in yield despite the presence of numerous peanut 
rhizobia in the soil. In contrast, field tests with groundnuts 
in the Sudan (Hadad, et al, 1982) failed to show any in
crease in yield attributed to inoculation of the seed. The 
native groundnuts were effective and the soil contained 1 
X 10' cowpea rhizobiaig soil in the Wad Medani area. 

The evidence is quite clear. Africa can benefit greatly 
with inoculation of their leguminous crops with highly ef
fective rhizobia. This applies both for introduced legumes 
and those which have been grown for a long time. It will 
require careful screening of rhizobia to find the most effec
tive and the most competitive strains which tolerate the 
harsh soil conditions. It will require preparation of depend
able effective legume inoculants and it will require good 
extension work to make farmers aware of the potential 
benefits. This is the program which should be pursued. It 
could help greatly in solving the world hunger problem. 

The above is an excerpt from a paper presented by Dr. 
J. C. Burton at the First African Conference on Biological 
Nitrogen Fixation. 

African interest in BNF and legume inoculation is on the 
upswing-see associated stories on page 3. 

Return Postage Guaranteed bq 
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Volume V, Number 3At NifTAL-
Inoculant Production Course 

NifTAL's first Legume Inoculant Produc- peat by incorporating undiluted or diluted Halliday Accepts 
tion Course is now history. International broth cultures of Rhizobium; 10) inocula
participants worked at NifTAL's headquar- tion of legume seeds; and 11) inoculating New Position 
ters from 3-21 December 1984 studying in- the soil. 
oculant production and actually producing Lectures supporting these exercises were 
the finished product. given by Drs. J. C. Burton, R. J. Rough- , 

Practical exercises included 1) testing ley, P. Somasegaran, and Mr. H. Hoben. -

Rhizobium strains selected for use in inocu- Drs. D. Hubbell and P. Singleton also 
iant production; 2) media preparation and presented short reports on their work. 
characterizing growth of rhizobia using dif- Participants included Dr. Mongi . " 
ferent media; 3) starter cultures and broth Zouaghi-Tunisia; Dr. A. E. El Shafie-- . , 
transfer systems; 4) producing broth cul- Sudan; Dr. A. Glatzle-Morocco; Mr. A. . 
tures in glass fermentors; 51 producing Cardenas Espinoza- Mexico; Mr. C. G. 
broth cultures in stainless steel fermentors; Suarez- Dominican Republic; Mr. W. 
6) quantifying the growth of Rhizobium; 7) Yongmanitchai-Thailand; Mrs. C. C. Pan ,4 . ,,, 
processing carrier materials for inoculant -Brazil; Mr. J. Million-St. Croix, and Mr. , ,

production; 8) prEparation and evaluation M. Sarwani-Indonesia. Also participating . 
of inoculants using non-sterile carriers; 9) was Dr. Walt Graves from San Diego, Cali- v.. . . 
preparing inoculants with pre-sterilized fnrnia, who isworking with Dr. Zouaghi. 

Former NifTAL Project Director Jake 
,, .Halliday left in November to assume the di

rectorship of the Battelle-C.F Kettering 
Research Laboratory at Yellow Springs, 
Ohio. Halliday ably served as NifTAL direc

l .tor from April 1979. 
The Kettering Laboratory conducts 

agricultural-related -esearch aimed at de
veloping improved crops, chemicals, and 
fertilizers. With its tradition of co, ducting 
basic research on the plant and miuLobial 
processes affecting crop production, the 
Laboratory is well known for its work on 
BNF. 

The University of Hawaii is presently in 
the process of selecting a replacement for 
Halliday as the NifTAL Project Director po
sition. Joann P. Roskoski has been named 
Acting Project Director. I 



FAO FIELD ACTIVITIES 
FAO recognizes that BNF is an important -Leucaena leucocephala, an important 

component of their "Integrated Plant Nutri- fodder shrub of the Sahelian zone, also 
tion Systems" approach. BNF is being pro- seems to be quite specific as far as inocula-
moted through the Fertilizer and Plant tion requirements are concerned. Experi-
Nutrition Service (AGLF) within the frame- ments have shown that inoculation with ef-
work of its Fertilizer Programme. An area of ficient Rhizobium strains permits the plant 
contact is their Field Activities program. to take full advantage of its very high N-

One of the most important considera- fixing capacity, which may be as high as 
tions in BNF activity is to narrow the gap 900 kg/haiyear. 
between research results and farmer use. - Concerning a variety of other legumes, it 
Depending on their capabilities, national in- is quite possible to increase the yields in the 
stitutions for applied research work have Sahelian zone by at least 10-209o through 
been contracted to carry out field experi- inoculation, 
ments in order to obtain more field informa- - No effect from inoculation observed on 
tion on the beneficial effects of inoculation Stylosanthes spp. and groundnuts in Upper 
with Rhizobia strains on grain and fodder Volta and the Ivory Coast is attributed to 
legumes and primarily to determine the poor inoculation techniques, competitive-
essential limiting factors of fixation. ness from native Rhizobium strains versus 

A large number of trials have been con- imported ones, adverse soils conditions 
ducted and are being continued in farmers' such as strong acidity, excess of exchange-
fields, especially in Aftican countries. Re- able alumilum, incidence of nematodes. 
suIts are under compilation, but the follow- - Efficiency of different inoculants of good 
ing preliminary observations were made: bacteriological quality differed under some 
-Soybean greatly benefit from inocula- situations when tried on existing selected 

tion, since most soils in West Africa are legume varieties. This calls for screening of 

deprived of specific and efficient Rhizobia specific, efficient strains for a particular 

strains able to establish adequate symbiotic variety for its wider adoption. 

relationships with this crop. Yield increases -In any legume selection program, the 

from 800 kg/ha (control plot) to nearly 2000 whole system of the legume/ Rhizobium 

kg/ha (inoculated plots) have been record- couple should be taken into consideration 

ed in Senegal. and not each of its components separately. 


Inoculation Response in Centrosema 
a -" 

30 ___Volume 

_ "-_ing 

-Survival and competitiveness of import
ed strains of Rhizobium in acid soils with 
low organic matter content and high tem
perature are still major limiting factors in 
tropical and sub-tropical araas. 
-When some very efficient strains of 
Rhizobium, selected in temperate condi
tions are tested in warm areas, results are 
often discouraging. 

-Cultivars of legume species, selected in 
soils with a high level of nitrogen, are poor 
fixers of atmospheric nitrogen, while cul
tivars selected in soils with low levels of 
nitrogen respond much better to 
inoculation. 
-To facilitate early growth and conse
quent efficient N-fixation, a starter dose of 
20 kg N/ha was found beneficial. However, 
contradictory results have been observed in 
Tanzania emphasizing the need for further 
follow-up trials. Also, beneficial effects of 
adequate levels of other nutrients, especial
ly Pwere found. 
-Significant differences in growth of 
lupine (L. albus) is noticed when inoculated 
(R. lupini) plots are compared with non
inoculated plots, even though efficient 
native strains of Rhizobium are present in 
the soil. 

(Continued on page 4) 
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Pictured above is a trial showing a mark-
ed response to Rhiz' bium inoculation in as-
sociation with two different cultivars of 
Centrosema macrocarpum. Inoculant was 
specifed for C. pubescens and surplied by 
NifTAL. Don Schmidt and Asep Saefuddin 
reported the work done at the River Basin 

Agricultural Development Project in Citan-
duy, Indonesia. 

Centrosema brasilianum showed a mod-
est response and C. p'ibescens had no re-
sponse. Plants of tne latter from non
inoculated seed were apparently nodulated 
by native soil rhizobia. 



Mexico: 
3rd BNF Conference 

The Facultad de Quimica, UNAM, Post 
Graduate College, Chapingo, Mexico, the 
Universidad Autonoma, and Fertimex, an-
nounce that the Third BNF Conference will 
be held 13-15 March, '985, in University 
City, Mexico City, D.F. It is sponsored by 
the National BNF Committee of Mexico. 
For information, contact M. C. Rosa Maria 
Ramirez Gama, Faculty de Quimica, Lab de 
Microb Exp, UNAM 04510, Mexico, D.F. 

Belize-Pasture Legume 

Study Underway 
Early results of an International Develop-
merit Research Centre-funded Pasture 

B NF 
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Eworkshop 

Legume Project in Belize were reportedbe194iCmpnsBril 

recently. 

Several highly promising legumes were 
identified, notably Codariocalyx gyroides,
Desmodium heterophyllum, Puerarla 

phaseoloides, Centrosema pubescens 
(Central Fprm), Desmanthus virgatus and 
Leucaena leucoceptiala. 

Further information on results are avail-
able from Hector Hugo Li Pun, Program Of-
ficer, Animal Sciences, CIID, Apartado
Aereo 53016, Bogota, Colombia. 

The XII RELAR was attended by over 150 
Latin American scientists and was excep-
tionally well planned and organized. 

Scientific sections included presented 
papers, posters, and debates on the follow-
ing topics: production and use of inocu-
lants, methodology, soil factors, strain 
selection, specificity, ecology, manage-
ment, physiology, biochemistry, and ge-
netics, and BNF/VAM interactions. The 
focus of ,e presentations was applied 
science and the scientific quality of the 
work was excellent. 

The XIII RELAR will be held in Panama in 
1986. B. Hernandez was chosen as presi-
dent of the organizing committee. 

/ 

(
( 

1st Caribbean 
Symposium on BNF 

From 4-10 August 1984 the First Region-
al Caribbean Symposium on BNF was held. 
It was sponsored by the Secretary of Agri-
culture of the Dominican Republic, FAO,
the bean/cowpea CRSP, and the Universi-
ty of Puerto Rico. 

Representatives of the Dominican Re
public, Haiti, and Barbados presented brief 
outlines of BNF activities in their countries. 
One of the presenters, N. Bretons, de-
scribed three BNF projects in Haiti funded 
by FAO, FIS, and NAS. The latter focuses 
on the inoculation response of pigeon pea. 

Inoculant Production
 
Training in Uruguay
 

A one week course in inoculant produc
tion, organized by C. La Bandara, was held 
in Uruguay in August, 1984. 

The course involved a mixture of formal 
theory lectures and practical lab exercises 
which primarily focused on inoculant quali
ty control, excursions to inoculant manu
facturing facilities in Uruguay, and discus
sion groups. 

The 26 participants from 10 Latin Ameri

can countries wern divided into four geo
graphically-relateJ groups and asked to 
develop a strat!gy for introducing or ampli
fying the use of inoculants in these regions. 
This exercise proved most worthwhile since 
it gave participants a chance to become 
familiar with factors that constrained the 
manufacture and use of inoculants in other 
Latin American countries. 

Argentina Workshop 
At a UNDP-sponsored meeting in Argen

tina in March 1983 BNF was identified as 
one priority area for aproposec nc:.'.'urk of 
biotechnology centers in Latin America. J. 
Jardim-Freire was charged with holding a 

to formulate a multi-national
BNF project for the biotechnology pro
gram. This workshop was held 18-20 Octo

ber 1984 in Campinas, Brazil. 

The outcome of the workshop was a pro
ject proposal composed of a general de
scription of BNF activi:ies in Latin America. 

This description contained a detailed out
line, by country, of training needs; a list of 
countries able to provide training; the indi
vidual country projects; and an appendix
with summaries of the national BNF pro
grams. 

Professors C. LaBandara and Jardim-
Freire are combining the information and 
sending it to the UNDP Biotechnology Cen
ter Program. 

Following the symposium, discussions 

were held by a group of participants which 
included R. Bradley, R. Graham, M. Habit, 
D. Hubbell, E. Martinez, R. Martinez, E. 
Pimentel, H. Reynosa, J. Roskoski, E. 
Schroder, C. Suarez, and N. Tilforth. It 
was proposed that a Caribbean Rhizobium 
Group be formed. Discussion centered 
around the need to contact other BNF 
workers in the area who were not in atten
dance to assess their interest in joining the 
organization. 

E. Schroder, who was elected provision
al chairperson, will present the proposal 
before the executive committee of the Latin 
American Rhizobia Association for formal 
recognition. E. Pimental was elected vice
chairperson. 
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FAO (Continued from page 2)NEW PUBLICATIONS 
Available from the Tropical Agriculturure i tproper 

Research Center (TARC), Ministry of Agri
culture, Forestry and Fisheries, Yatabe, The Rhizobium Catalogue, 2nd Edition, 

Tsukuba, Ibaraki, 305 Japan, is the pro- is available from Dr. V. B. D. Sherman,

ceedings from the International Sym- Department of Microbiology-WDC, Univer-

posium on Soybean in the Tropics and sity of Queensland, Sta Lucia, Brisbane 

Subtropics. Held in posim sym- 4067, Australia.
late 1983,bythethewa ARCSeveraljontlysposore
posium was jointly sponsored by the TARC 
and the Asian Vegetable Research and 
Development Center. 
Order from the above address as Tropical 
Agriculture Research Series No 17. 

Practical Application of Azolla for 
Rice Production, Proceedings of an Inter-
national Workshop held at Mayaguez, 
Puerto Rico, has been published by Mar-
tinus Nijhoff. The book was edited by W. 
S. Silver and E. C. Schroder. Information 
on ordering (ISBN 90-247-3068-6) is avail-
,-ible from Kluwer Academic Publishers 
Group, Distribution Center, P.O. Box 322, 
3300 AH Dordrecht, The Netherlands. 

An interesting report has been released 
by Thomas E. Loynachan. Entitled Ground-
nut Inoculation in Sudan, the report is 
based on results from a USAID-funded 
grant. Request from Thomas E. Loy-
nachan, Department of Agronomy, Iowa 
State University of Science and Technolo-
gy, Ames, Iowa 50011. 

The latter part of 1984 saw visits ex-
changed between Indian and NifTAL re
search scientists. Visiting from India were 
N. S. Subba Rao, Director, Indian Agricul
tural Research Institute (IARI), and S. 
Hegde, Microbiologist at the University of 
Agricultural Science at Bangalore. 

Subba Rao, the Indian Program Coordi
nator, briefly visited to share information 
and concerns. One suggested area of coop
eration is a joint effort studying salinity and 
symbiotic N-fixation by chickpea. Hegde, a 
former participant in NifTAL's Legume/ 
Rhizobium Technology training, spent two 
weeks during the month of December con
sulting on possible project designs. 

NifTAL researchers Jake Halliday, 
Robert Davis, and Paul Singleton travelled 
to India in September. They presented 
seminars and explored cooperative re
search opportunities. One project concerns 
NifTAL's cooperation with IARI in develop
ing, maintaining, and computerizing an In
dian national Rhizobium germplasm bank. 

Despite Indira Ghandi's regretable and 
untimely death, cooperation between Nif-
TAL and Indian scientists continues in the 
INDO-US Science and Technology 
Initiative. 

The program and abstracts of the First 
Conference of the African Association for 
Biological Nitrogen Fixation (AABNF) held 
during July at Nairobi, Kenya, is available. 
For information, write conference Chair-
man Professor S. K. Imbamba, Depart
ment of Botany, University of Nairobi, P.O. 
Box 30197, Nairobi, Kenya or Prof. S. 0. 
Keya, Rhizobium MIRCEN, University of 
Nairobi, P.O. Box 30197, Nairobi, Kenya. 

First published in October 1984, the 
ACIAR Food Legume Newsletter is from 
the Australian Centre for International Agri-
cultural Research Food Legume Program.

Twice yearly, the newsletter will report 
on research aimed at identifying agricultur-
al problems in developing countries and 
finding solutions to such problems. 

Editing the newsletter is E. S. Wallis, 
ACIAR Research Program Co-ordinator. 
His address: Department of Agriculture, 
University of Queensland, St. Lucia, QId. 
4067, Australia. 

INDO-US Initiative
 

-New forage legumes (e.g., alfalfa) can 
only be effectively introduced in a region 
(e.g., Mbeya, Tanzania) through the use ofinoculation. 

-Even if the bacteriological quality of an 
inoculant is good at the production unit, 
the transporation of this perishable product 
in warm areas can cause serious damage. 

follow-up trials are underway. 
Depending on respective countries' stages 
of development in BNF, smilar field activi
ties in the Asia region are underway. A 
number of trials have been conducted in In
donesia and a research contract on alley
cropping in Thailand is in progress. 

Under research contract, a study on N
fixation by Casuarina (a non-legume, N fix
ing tree) with Frankia inoculation in Egypt is 
in progress. 

In collaboration with ORSTOM (Dakar, 
Senegal), studies on inoculation of 
Sesbania rostrata in Nepal, Sri Lanka, 
Gambia, and Costa Rica are underway. 

Relatively intensive country projects on 
BNF in Sudan, Tanzania, and Senegal 
under UNEP funding were operational from 
mid-1984. 

This information is contained in areport, 
AGLF Activities on BNF, by R. N. Roy and 
S. Verniau, FAO, Rome. 
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COMMUNICATION
 

The term "public relations" often conjurs 
negative images in the BNF community. 
The image seems to be that of some indi-
vidual or organization manipulating an 
event, issue, person, or organization for a 
less than 	wholesome end. And, because 
many of us think along these lines, we 
don't use 	 the positive aspects of public 
relations. 

From an organizational perspective, pub-
lic relations is a conscious, ongoing com-
munication effort to motivate or influence, 
people to think well of an organization, to 
respect it, to support ir Jnd to stick with it 
through trial and trouL!,;. Public relations is 
not a cure-all for an agency's problems, 
rather it is a communication process to pro-
vide new information or bring new meaning 
to old information, 

How can people and organizations in-
volved in BNF research use public relations 
to their benefit: First, public relations must 
be thought of as long-range and long-term 
programming. Like research projects, pub-
lic relations needs to identify goals and ob-
jectives of the effort and to specify a variety 
of target audiences, 

f 

r 
Broad based, shotgun approaches to 

public communication efforts do not usual-
ly have a dynamic impact when compared 
to smaller, well developed public relations 
programs. Thus, long term planning based 
on defined goals and objectives for specific 
audiences is the foundation for successful 
public relations efforts. While there are no 
formulas for foolproof pubic relations, the 
following are several ways to improve our 
current efforts. Try to think like a newspa-
per editor and be aware of the trends and 
subject areas that certain publications favor 
with repeated coverage. Your organization 

Sorwli Studies Bambara Groundnut 


Dr. Frank Sorwli, lecturer in the Crop 
Science Department, Faculty of Agricul-
ture, University of Ghana, Accra, is a visit-
ing scientist at NifTAL. During his stay 

' -using 

from August 26 to mid-January 1985, he 
has been working on the bambara ground-
nut (Voandzeia subterranea) which is an 
underexploited legume and a very impor-
tant grain legume in Africa. 

Along with Dr. Padma Somasegaran, 
NifTAL microbiologist, Sorwli investigated 
the variation in the effectiveness of native 
rhizobia isolated frorn the nodules of 
Voandzeia plants grown in Kenya and 
Ha waii. The Rhizobium affoinities of Voand-
zea were also studied using rhizobia isolat-
ed from other legume species, 

Sorwli also studied host-strain interac-
tions in the Leucaena-Rhizobium symbiosis 

three Leucaena species (L. lanceo
lata, L. diversifolia, and L. pulverulenta). A 
multi-strain Rhizobium inoculant was used 
to inoculate the three Leucaena species 
and strain competitions were studied. 

2nd AABNF Meeting 
The second meeting of the African Asso-

ciation of Biological Nitrogen Fixation 
IAABNF) will be held 

: 	 Cairo in Egypt in 1986. The newly formed 
association has agreed to meet every two 
years and plans to periodically publish an 
AABNF bulletin. 

( 	 at the University of 

I;ol 

and people often can provide other angles 
on a topic and can expand or provide back
ground on certain stories. Be aware of your 
own experts in the organization. Not only 
can they write, but they can find speaking 
opportunities at professional meetings, 
schools, and business and government
sponsored seminars.-Get to know the 
editors of the publications with which you 
deal. An open house with a special em
phasis on informally introducing your or
ganization to the media is one sugges
tion. -Don't force a story on a publication. 
Forcing stories on publications hurts your 
relationship with them. Try to build a 
positive relationship. - Develop good 
newsworthy stories. A good guage for 
newsworthiness is that a story involves a 
lot of people (i.e., hiring new people), a lot 
of money (i.e., just received a grant), a 
prominent person (i.e., important visitor), 
something unique (i.e., new research), or 
something universal. 

A thing to be useful must be used. Con
trolled and managed public relations is an 
opportunity for meaningful communication 
for BNF organizations. 

World Soybean
 
Conference
 

The World Soybean Research Confer
ence held in Ames, Iowa, during August 
1984 was attended by over 1,200 partici
pants from 50 countries. 

Many papers relating to BNF were pre
sented. Currently, there appears to be a 
tremendous interest in expanding soybean 
production in the tropics and developing 
countries. An increased emphasis on plant 
controlled aspects of the symbiosis rather 
than work with Rhizobium was expressed. 
Rhizobium genetics and research with fast
growing R. /aporicum from China are nota
hie exceptions. 

Heat Tolerant Soybean 
Development of a more stress-tolerant 

soybean variety has been reported by J. 
Specht and J. Williams of the University of 
Nebraska at Lincoln. 

Researchers there are working on the 
practical aspects of developing a soybean 
with increased pubescence (plant hairi
ness). Increased pubescence allows soy
beans to reflect more light and use less 
water. Thus, hairy soybeans could be more 
tolerant under the stress of hot, arid grow-

I ing conditions. 



Rhizobia for Tropical 
Pasture Legumes 

Marked responses to inoculation of Cen
trosema macrocarpum, Desmodium heter
ophyllum, and Pueraria phaseoloides in the 
field at Carimagua have been observed by 

- i:- ~--microbiologists of the Tropical Pastures 
Program, CIAT, Colombia. Strains were 
pre-selected in undisturbed soil cores 

" - which were found to give much better 
results than soil in pots due to high rates of 
N mineralization stimulated by disturbance 

S- - of the soil. 
Strains for inoculation of other promising 

forage legumes (e.g., Stylosanthes capita
ta and Arachis pintol) are being selected. A 
catalogue summarizing results of all strains
screening on tropical forage legumes car
ried out at CIAT to date is available from 
Dr. Rosemary Bradley, CIAT, Apartado
Aereo 6713, Cali, Colombia. 

Having shown marked responses in the 
Pictured above the comparison is shown between plants grown in undisturbed soil field to inoculation of some tropical forage 

cores and potted soil. Strains were pre-selected in undisturbed soil cores which were legumes it becomes necessary to ask the 
found to give much better results than soil in pots Hue to high rates of N mineralization question "Can farmers in such isolated 
stimulated by disturbance of the soil. regions obtain and use peat-based inocu

lants?" 

The answer in Colombia, says Bradley, is 
r rograms unfortunately "no", at least until a local 

firm can be persuaded to produce inocu-
ACIAR's (Australian Centre for Interna- look at the problem of introducing suitable lants. A government-run plant which pro

tional Agircultural Research Food Legume Rhizobium by seed inoculation. The pro- duces veterinary vaccines in Bogata
Program) focus is on semi-arid areas in the ject's aim is maximizing the chances of (VECOL) has shown interest in this. And, in 
tropics and sub-tropics of Australia's near Rhizobium nodule formation on peanut and collaboration with CIAT, a recently pub
neighbors in Southeast Asia. Two factors cover crop legumes in Malaysia and north- lished method for producing lyophilized,
leading to the establishment of ACIAR east Thailand. Also inder investigation will oil-based, inoculants is being tested. Rhizo
were the realization by the Australian Gov- be the effectiveness of native Rhizobium in bia can be applied to seeds at much higher 
ernment of the high returns possible from northern Thailand in association vith soy- rates and survive on inoculated seeds much 
investments in agricultural research and the bean strains of U.S. and Asian origin, longer than with traditional peat-based in
potentially applicable expertise within the The latter project will explore how nutri- oculants. So far results have been very 
Australian scientific community to benefit ent deficiencies limit N-fixation and legume encouraging. 
developing country agriculture, production. The goal is to develop tech- If this method proves to be as successful 

Two projects in the plant nutrition pro- niques and standards for six of the most im- as the preliminary results indicate, it may 
gram dealing specifically with BNF are 1) portant nutrients. These technia'x, will be go a long way toNard increasing BNF by
Ecological Studies of Root Nodule Bacteria used in the soils of northern and central tropical legumes. 
and the Use of Legume Inoculants and 2) Thailand. 
Micronutrient Requirements for BNF and Mr. E. S. Wallis is the ACIAR Project 
Growth of Legumes. Coordinator, Professor J. R. McWilliam the 

The former project is based at the Horti- Project Director. Listed below are names Cooperation:
cultu~al Research Station of the New South and addresses of Legume Program Re- NifIAL-ACIAR 
Wales Department of Agriculture. It will search Groups. 

A cooperative agreement was signed be
tween NifTAL's BNF Resource Center for

ACIAR Headquarters P.O. Box 1571 South and Southeast Asia and ACIAR in 
Prof. J. R. McWilliam Canberra, A.C.T. 2601 Australia August of this year. The agreement recog-
ACIAR Director nizes mutual interests in the area of BNF. 

Pigeonpea Project 	 Department of Agriculture ACIAR has developed projects on vari-
Dr. D. E. Byth and 	 University of Queensland ous aspects of BNF as part of its Farming 

St. Lucia, Old. 4067 Australia Systems, Plant Improvement, Plant Protec-Development of Legumes For 
of dFar mnSytes emesTha Stion, 	 and Plant Nutrition Programs. These 

Farming Systems of NE Thailand 
 projects cover many different aspects of 
Dr.L.R.Humphreys 
 legume production including viral diseases, 

improvement of the role of leguntes in 
farming systems, legume bacteriology, mi-

Plant Virus Identification Research School of Biological cronutrient requirement of grain legumes,
Dr.A.J.Gibbs and Sciences and the measurement of BNF. 
Water Use Efficiency in P.O.Box 475 In part, ACIAR and NifTAL will coordi-
Tropical Legumes Australian National University nate training and research to gain maxi-
Dr. G. D. Farquhar Canberra City, A.C.T. 2601 Australia mum effect in raising the research capabili

_ _-_ties of developing country scientists. 

riI
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N-FIXING TREE NOTES
 

Frans Geilfus of IICA (Inter-American In-
stitute for Cooperation on Agriculture) is 
currently beginning an experimental pro-
gram with Calliandra calothyrsus for ero-
sion control and agroforestry in hilly areas 
of the Dominican Republic. He desires to 
collect information and would like to con-
tact all people connected with Calliandra 
research. Anyone who would like to ex-
change information should write to Geilfus, 
c/o IICA, A.P. 711, Santo Domingo, Do-
minican Republic, W.I. 

N-Fixing 
Tree Trial Results 

Jeng-Chuan Yang, visiting scientist from 

Taiwan, reports on work he did while at 

Boyce Thompson Institute, Cornell Univer-

sity, Ithaca, New York. Results from a 

cross-inoculation experiment showed that 
(1)i7hizobium strains 94A3 and Leu 166 
(both isolates from Leucaena esculenta) are 
able to re-nodulate effectively the host L. 
esculenta, strain 94A2 (also isolated from 
L. esculenta) did not re-nodulate; (2) 
Strains Leu 120 and Leu 121 (both isolates 
from L. pulverulenta) can nodulate L. 
esculenta seedlings; and (3)Strains 94A2, 
Leu 166, Leu 166' (isolates from L. esculen-
ta), Leu 2 (isolated from L. leucocephala), 
Leu 108, Leu 120, Leu 121 (isolates from L. 
pulverulenta) effectively nodulate cowpea 
seedlings, 


Yang also reports on work done in Tai-
wan. Acacia mangium and A. auriculifor-
mis have been planted extensively under 
the CSIRO-sponsored "International Prov-
enance Test Program." In a pot experi-
ment, it was found that seedlings of both 
species were well nodulated by using the 
surface soil collected from forests of native 
A. confusa. 

Presently, Yang is at the Maria Moors 
Cabot Foundation for Botanical Research, 
Harvard University, Harvard Forest, Peter-
sham, Massachusetts 01366. He will be 
returning to Taiwan in May, 1985. 

.
 

Prosopis species is the focus of a project 
presently underway to evaluate a range of 
leguminous trees as sources of fuel and 
fodder for smallholder village farmers in 
Southeast Asia. R. C. Gutteridge, Re-
search Fellow, in the Department of Agri-
culture, University of Queensland, St. 
Luci. Queensland, 4067, Australia, is in-
volved in the project. 

Inoculation 
Response-Saudi-Arabia 

In a field trial at Gassirn, Saudi Arabia, 
several soybean varieties to N P K fertiliza
tion and rhizobia inoculation. Y. AI-Saheal, 
N. A. Hegazi, H. Saleh, and A. I. Fathi, of 
the College of Agriculture at King Saud 
University carried out the experiment. 

Results showed that 2 of the 3 soybean 
varieties (S5and S16) tested grew satisfac-
torily under typical farming conditions in 
Gassim. The varieties provided yields of 
1-2.6 tons/ha with the application of 1W 
kg N/ha in soils void of specific nodulating 
rhizobia. 

Inoculation with a powdered peat inocu-
lum of R. japonicum was very successful. 
Both S5 and S16 were heavily nodulated 
I> 35 nodules per plant). These plants 
developed as vigorously as those fertilized 
with N and yielded 1.3-2.8 tons/ha. Phosphorus application had a positive effect on 
nodulation and plant growth. 

Contact the authors at King Saud Uni-
versity, Gassim, Buraydah, P.O. Box 1482, 

Saudi Arabia, for more informationx 


BURMA-Legume Crops 
A recent report shows that the chief 

legume food crops grown in Burma are 
groundnut (1.5 mi;lion acres in 1983), lima, 
chickpea, cowpea, pigeon pea, soybean, 
mung, and black gram. Very good inocula-
tion response has been obtained on lima, 

M " "chickpea, mung, blackgram, groundnut, 
and soybean. 

Soybean is now grown in upland situa-
tions (mostly by hill tribes and used as a 

. fermented food). Native soybean cultivars 
, [ii r,. are used in these situations because of their 

-. : _preferred -. flavor and their longer storage 
capability, 

7 

FAO's Committee on Forestry proposes 
that 1935 be proclaimed International Year 
of the Forest. This proposal addresses the 
need to alert the world to the importance of 
protecting forest resources worldwide. 

Colin E. Hughes at the Commonwealth 
Forest Institute, South Parks Road, Oxford 
OX1 3RB, U.K., is looking for information 
on Gliricidia and nodultion. He 's also in
terested in inoculum for Gliricidia. 

SHORT TAKES
 

J. lNolt has replaced P. Graham at 
CIAT. Her research program will focus on 
evaluating the nitrogen fixation of superior 
bean lines from the CIAT breeding pro
gram. These legumes will be inoculated 
with rhizobia previously isolated using 15N 
tracer. 

*•
 

Good news. Dr. Carlos Batthyany, per
manent president of ALAR, is recovering 
favorably after his recent illness. 

see 

From Indonesia, Omar 0. Hidayat 
reports that inoculation experiments are be
ing conducted in the transmigration settle
ments in Kalimantan and Sulawesi this 
rainy season with soybean, n.ung bean, 
and peanut. 

Dr. Donald L. Keister has left the C. F. 
Kettering Research Laboratory in Yellow 
Springs, Ohio. He is now at the Plant Phys
iology Institute, USDA, Beltsville, Mary
land. 

Returning to Korea after completing his 
Ph.D. degree from the University of 
Queensland is Moo-Key Kim. He will be 
working in the Department of Agricultural 
Chemistry, College of Agriculture, Jeon
bug National University, Jeonju, Korea. 

Itl
 



A- Producing quality inoculants 

Sip requires mastering a variety 

of specialized techniques. 
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NifTAL: 10 Years Young 
It has been ten years since NifTAL began 

its work at the University of Hawaii under 
contract to USAID. Our goal was, and still 
is, to reduce dependence of small farmers 
on costly nitrogen fertilizers for production THE NifTAL CONNECTION TO 
of high quality food. This is accomplished 
by doing research and providing assistance 
to Rhizobium and legume programs 
throughout the tropics to more effectively 
exploit the Rhizobium-legume symbiosis. SMALL SCALE V LDC FARMERS 

These have been productive years and, 
like a well balanced wheel, momentum has ;mj 
carried us forward and kept us moving LDC rWorkers,AID iis'sii Jaw PJlicy Makers 

ahead. Whether by offering innovative A Ms ',c ae 
training courses or technical expertise in 
setting up inoculant production facilities 
or by providing services from a regional -- "1rais ohiii,i1cltil'd for 50 tart t International Network of Legume 

center, NifTAL is working toward meeting r,umis with ictiri or iiot'ntral role Inoculation Trrals: 183 completed;
its goal. as ,,oi:ulirt sti ..S 53 countries involved. 

- from these, NifTAL makes available D4L
 
TECHNOLOGY TRANSFER tested, effective 3-strain inoculants for the 17 i INLIT results response to ioculaton of
 

most economically important legumes world. F Glycine Max at 75% of sites or trials. We 
The present worldwide emphasis on wide. These strains were selected from the 4'.at a farmer can reasonably 

biotechnology development is well met in over 1700-strain MIRCEN designated expect a yield increase of 386-520 kg/ha 

NifTAL's adaptation and promotion of the Rhizobium germplasm collection. o". not previously beenCatalogue f Rhizobium had 
avalable. Also made available are rhizobial . introduced. Vigna murigo - inoculaion 

naurly curin fBN, P responses in 63% of sites. Lens culinarisheocnn antisera (catalogue available). 
Dr. N. C. Brady, Ser'r Assistant Admin- , tfLand Cicer arietinum both responded in 

istrator for Science and Technology, 50% of trials. 

USAID, has stated in a recent article on - research has resulted in over 100 pub. -s 
were published inei r Books "Methods Legume Inoculant

tranferring technology for small sale farm- lications. 41 of these 
refeired journals; 19 presented at national Th ulog"euwt "Design

ing, technology worthy of adoption and international conferen.es. Their Use", along with FAt; "Design 
cannot be transferred Ito farmers with and Analysis of an International Experi

e r s umental Network. Legume Inoculation 
limited resourcesl unless existing technol- - designed and field tested a small scale Trials in the NiITAL Prolect, the INLIT 
logy is modified, or new technology directly pilot version of a shaker based h Z Experience." 

related to the developing countries isdevel- noculant production system. . 

oped, or both." This is what NifTAL has -in addition !n the courses and 

done, is doing, and will continuo to do. visiting scientists programs, 
- aided in design and setup of J NiTAL staff have responded 
medium and large scale inoc- .#. s to requests for training 
ulant produrtion facilities .s- ; assistance and consultations 

in Burma, Egypt, Sri *, to a large number of requestsTo achieve its overall project goal, NifTAL Lanka, Thailand, and Ii, fo cinit nhas used an integrated approach involving aZambiland, ad i scientists and 
Zambia,. ~ .-.. , - 5-~~ institutes worldwide. 

research, outreach, and training activities. -.-. , s w 
Through research, a -omprehensive collec- 'l Vr.d 

tion of Rhizobium germplasm was devel- METHODS INTERNS 

oped containing effective strains adapted COOPERATIVE RESEARCH COURSES 

to tropical conditions which are distributed INOCULANT PRODUCTION 

to researchers and inoculant producers in 
the tropics. Also developed have been im- NifTAL began its work based on the BNF State of the Art in 1975 

and has continued to access current reearch as well as to add to 
proved techniques and systems for ensur- that knowledge through its own research and training programs. 
ing dependable effective nodulation and 
maximum utilization o legume-fixed nitro
gen in cropping systems. 

(continued on page4 
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Soybean Research at Zamare 	 farmers for groundnut, lucerne and soybean. 
Research officers were provided other 
rhizobia strains for trials. 

It is imperative that researchers under-
stand the nature of the interaction between 
native populations of rhi;:obia and introduced 
legumes. Work is being done in this vein on 
the soybean varieties being developed by the 
ZAMARE Project (USAID/U of Illinois/ 
NifTAL) at Mount Makulu, Zambia. If re-
peated cultivation of these varieties enriches 
rhzobial populations sufficiently to sustain 
maximum yield, there are grEat implications 
for the future of the inoculum industry in 
Zambia. 

Two recently completed field experiments 
examined the response to rhizobial inocula-
tion of Zambian soybean varieties. These 
varieties have been selected to nodulate ef-
fectively with native soil rhizobia that do not 
nodulate traditional soybean cultivars from 
the USA. Strains of Rhizobium Japonicum
selected on USA soybeans do, however, 
effectively nodulate the Zambian varieties. 

Responses to inoculation have not been 
obtained on Zambian varieties when yields 
were moderate (1,100-2,000 kg ha-'). In-
oculation by variety trials indicated that when 
yield potential is substantially increased by
management practices (3,700 kg ha-9, allmanaeeant pratics 1gnifa -I ald 
varieties and cultivars significantly respond 

bian soils and traditional inoculant strains 1o 
b'hizobiunaponicum yieldthe USA. In-,oumaonicse fromfrom ofAZmian-oculation increased the yields of Zambian 

and USA soybean varieties by more than 
1,000 kg ha-t . When Zambian and USA 
cultivars were inoculated, the USA cultivars 
tended to yield more. However, when the 
two types were left uninoculated, the Zam-

-Spring, 

7 '' 

b'an cultivars yielded more than the USA 
varieties. The soil populations of rhizobia 
were sufficient only to support moderate 
yields of Zambian cultivars. 

Results indicate that Zambian varieties 
should definitely be employed where inocula-
tion isnot possible and when yield potential 
is low. The benefits of inoculation to both 
Zambian and USA cultivars in conditions of 
high yield potential are enormous and should 
be encouraged at all costs. 

Legume Inoculants 


'In Zimbabwe 


This history of the Legume Inoculant Fac-

Marondera, Zimbabwe, was submitted by 

factory manager, Mrs. Jean Grant. 
The factory was started in 1962 by 

Dr. H. D. L. Corbv and Microbiologist 
W. P. L. Sandmann. Corby and Sandmann 
collected samples of most of the legumes in 

Zimbabwe and catalogued them. 


Sandmann then isolated Rhizobium from 
the root nodules and tested them for e,-

fectiveness. This was the basis for the 
Rhizobium strain collection held at Grass-lands Research Station. With a few addi-tional strains imported from outside the 

tion was built utoiabot 
country, the collection was built up to about 

In 1962,the Rhizobium strains grown on 
a factory scale were sold to commercial 

~ ~ing
- ------.. 

-

. 

Initially, different inocula were produced 
on agar medium in foglass bottles. Since 
1981 however, sieved sugar cane waste 
(bagasse' amended with nutrients, is being 
used as carrier material. This inoculum is 
distributed in 50 g quantities packaged in 
high density plastic bags. 

The amount of seed that one bag of in
oculum will inoculate depends on seed size. 
Packages are labelled with the quantity of 
seed per unit, the quantity of sugar water to 
mix it with, and the batch and Rhizobium 
strain number. The bag of inoculum 
guarantees a minimum of 1,000 bacteria per 
seed. By carefully following instructions, 
farmers have reported very good results with 
a big savings on N fertilizer. Packaging in 
plastic bags has been well received and is 
much easier to handle. Publicity on the 
benefits of Rhizobium inoculation has been 
directed at communal farmers and, says 
Grant, it remains to be seen how quickly this 
good news spreads. 

The annual sales of inoulant vary from 
50,000 to 90,000 units. The factory has beenexpanded in anticipation of an expected up
surge in inoculant use by communal farmers. 

For information on obtaining inoculants 

contact The Manager, Horticulture Branch, 
Ziimbabwe. P.O. Box 510, Harare,Farmers' Co-opTelephone:Ltd., 728551, Cable:ZibweTlphn:785,Cl: 

MAIZE, Telex:2371 ZW. 
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NifTAL Computer Leucaena Seed Production Alternatives 
Bulletin Board: OPEN Information Requested to 

Destruction 
"Welcome to the NifTAL Electronic Mail Consistant with NifTAL's overall mandate 

,.nd Bulletin Board." That's the message to examine all tropical legumes with apoten- New crops and plant management tech
you'll get if you call the newly operating tial in development, NifTAL undertook a niques that would induce peasants of the 
communication program on NifTAL's main three-year research grant entitled "Devel- lowland tropical humid forest to permanently 
computer. For the price of a phone call you opment of Leucaena leucocephala Seed settle a plot of land are being studied at the 
can leave a message for any staff member at Production Systems Appropriate for Third Forest Garden Project located in the Barro 
the Maui NifTAL headquarters. Considering World Countries." This grant was funded by Colorado Nature Monument, Balboa, 
the length of time mail can take, and the dif- the Donner Foundation and administered by Republic of Panama. Dr. Gilberto Ocana 
ference in time zones around the world, this the National Academy of Sciences (NAS). reports progress on the Project. 
system can be a real advantage incontacting 

Some aspects of this grant have been to:NifTAL. 
Ask aquestion, start adiscussion, or simply 1)compare growth and seed production of 

leave a message. These are some of the ex- different Leucaena species at various NifTAL 
citing features of NifTAL's communications Maui field sites with varying agro-climatic 

program. One. of the first practical uses for conditions; 2) recruit cooperators in develop
the Electronic Mail and Bulletin Board will be ing nations and assist them in establishing 

it's availability to reach participants-either Leucaena seed orchards; 3) send Leucaena 
through messages or questions-at the 10th seed and information to those who have 

North American Rhizobium Conference be- made requests; and, 4) use research results 
ing held on Maui 11-17 August. in producing a "how-to" Leucaena seed pro

duction manual. 

LA recent activity of this grant was the
 
development of a questionnaire that was
 
sent to over 70 Leucaena seed producers
 
worldwide. The purpose of this questionnaire
 

7 is to assemble information on various aspects Soils of the experimental area are acid red 
of Leucaena seed production. Some of the clays of poor fertility, with very low 

6 information requested was orchard location, phosphorus and high aluminum content. 
q climatic conditions, production techniques Small, unburned forest clearings have been 

(i.e.,irrigation, inoculation procedures, pests, planted with a number of non-traditional 
etc.), and orchard yield (i.e.,seed production, crops among which, mung bean (Phaseolus 
fuelwood, charcoal etc.). aureus), Mexican yam bean (Pachyrhizus 

Returned questionnaires will cnable NifTAL erosus), winged bean (Psophocarpus 
researchers to identify trends in Leucaena tetragonolobus), Jack bean (Canavalia en
seed production and to make recommenda- siformis), Sagu (Canna sp.) and one variety 
tions for future directions of Leucaena of eggplant (Dumagut long ourple) have 

l research, been the most outstanding [doiformers. 
> J The main advantages of theb, crops, in 

BANGKOK Anyone wishing to fill out a questionnaire this unfavorable agricultural environment, 
who has not yet received one is encouraged are vigorous growth, absence of significant 

NAIROBI to do so. To receive a questionnaire or fur- disease or insect pests, and good yield. Data 
th(-r information about Leucaena seed pro- from replicated plots will be available during

How does one get in touch with NifTAL's duction systems, contact Dr. Joann 1985. 
Bulletin Board? First you need a computer, Roskoski, NifTAL Project, P.O. Box 0, Paia, With one exception, all species demand 
modem, communications program and some HI 96779. full daylight conditions-o,;!y the Sagu is 
expertise in using them. Then, just dial shade tolerant. Other introduced plant 
our computer telephone connection at - - species that show highly promising features 
808-579-9140. The computer will ask for a 

for purposes other than food production are: 
name and password. Type in NEW for name 
and NIFTAL for password. You should then.. For restoration and maintenance of soil 
see the program menu. Under M for mes- fertility: Mucuna pruriens, Pueraria pha
sage section identify yourself with your full seoloides, Codariocalix gyroides, Cen
name and organization. Address yoor trosema macrocarpum. 
message to the system operator, Rudy 
Holthuis. After this initial contact the system For timber and/or firewood production 
operator will place you on the member list Inoculation Response and enhancement of soil fertility (fast
and will assign you a user number and growing legume trees): Acacia rragniu,, 
password for further communications. A. auriculiformis, A. polystachya, A. au-

Sarah Workman, nursery coordinator with lacocarpa, A. crassicarpa, Albizia fal-
The system is currently operating on a reforestation project in Dedougou, Burkina cataria. 

Hawaiian time from 5 p.m. to 7 a.m. daily Faso, West Africa, reports on Leucaena 
and on weekends and in the near future, it is response to inoculation. Nursery trials there As forage legumes, highly attractive to 
expected to operate on a24-hour basis. showed that L. leucocephala did not nodu- valuable components of the wild fauna: 

For further information about NifTAL's late in local soils due to the absence of Stylosanthes guianensis and S. capitata. 
communications program, contact: Rudy Rhizobium. In one comparison, 80% of the 
Holthuis, NifTAL Project, P.O. Box 0, Paia, Leucaena seedlings inoculated with Rhizo- For further information contact Dr. Ocana 
HI 96779. Hope to hear from you on the bium were found to have nodules. In another at Smithsonian Tropical Research Institute, 
computer... comparison, Ca/anus had 50% nodulation. Box 2072, Balboa, Republic of Panama. 
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Saudi Arabia: 
BNF Group Report 

Tne College of Agriculture, King Saud 
University, Gassim, Saudi Arabia,has initia-
ted a research program on BNF. An inter-
disciplinary team composed of Dr. Y. Al-
Saheal (Geneticist), Dr. N. A. Hegazi
(microbiologist) and Dr. H. Saleh (soil scien-
tist) have been in action since early 1984. 

The project's objective is to: 1) introduce 
soybean to Saudi agriculture to be included 
in a crop rotation with Saudi's main crop, 
wheat, 2) survey native rhizobia in soil and 
in root nodules of indigenous leguminous
plants, 3) assess rhizobial symbioses with 
local trees and shrubs (mainly Acacia~ sp. and 
Sesbania sp.) and compare these local 
species with exotic species in order to select 
the most effective for windbreaks, and 4) 
study the feasibility of producing legume 
inoculants. 

Concluded as of January 1985 were three 
(INLIT) field trials on soybean nodulation and 
a cooperative effort with Nitragin Company 
comparing granular with seed coating in-
oculum. Research results were reoorted atthe 2nd International Conference onBiological Agriculture inKent, England, and
atthe8thSymposiumonBiological Agricleitlulating
at the 8th Symposium on Biological Aspects 
of Saudi Arabia, held in March 1985. 

NifTAL: 10 Years Young 
(continued from page 1) 

APPROPRIATE TECHNOLOGIES 

NifTAL has developed appropriate and 

usable technologies for preparing much 

needed inoculants. Flask-sized to small
scale, practical, low or moderate cost pro-
suctio systems have been improved or de-
signed. NifTAL staff have aided inthe im-
r.;ementation of inoculant production fa-
cilities in Bangladesh, Burma, Egypt, Sri 
Lanka, Thailand, and Zambia. We have 
drawn from the expertise of Rhizobium ino-
culant specialists- both in the U.S. and 
other countries. This expertise combined
with the innovative efforts oi NifTAL scien-
tists has had excellent results. 


COLLABORATIVE NETWORKING 

NifTAL researchers realize the benefits of 
collaborative efforts and have used interna-
tional contacts to make best use of net-
working through NifTAL's International 
Network of Legume Inoculation Trials 
(INLIT). More than 200 LDC scientists from 
53 nations have participated in the INLIT 
program. 

,Y 
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These researchers would like to increase 
contacts and exchange progress reports with 
institutes interested in BNF in soils and crops 
of arid regions. The address is Department 
of Soil and Water, College of Agriculture, 
King Saud University, Gassim, Buraydah 
P. 0. Box 1482, Saudi Arabia. 

SUPER SOYBEANS 


Work at the Australian NationalUniversity has produced super nod-lines of soybean-more details 
wl ef rh o i gi h e tis e
 

will be forthcoming in the next issue, 

TRAINING METHODS 

Over 200 linkages have been formed 
through NifTAL's Legume/Rhizobium
Technology training courses. Nine 6-week 
training courses have been held. The first 
four were held in Hawaii followed by five inAfrica, Asia, and Latin America. 

Forty-five interns from 25 countries have 
spent from several vweeks to six months atNifTAL acquiring skills while working in 

collaboiation with NifTAL researchers. Ad-
ditionally, NifTAL has either totally or par-tially
supported 25 graduate students work-
ing toward advanced degrees 
Two new trainingcourses were instituted 

n N or eensied 
in 1984: BNF for LDC extension leaders (in 
conjunction with CarolinaNorth StateUniversity and Bangladesh AgriculturalResearch Council) and an intensive Inocu-lant Production Course for LDC researchers 

and inoculant producers. NifTAL has also 
cooperatively sponsored several Azolla
Technology Courses. Available in August
1985 will be the revised training manual 
"Methods in Legume-Rhizobium Tech-
nology," the well tested result of NifTAL's 
training program. 
This book will be on sale at the 10th North 
American Rhizobium Conference in Au-
gust. 

Indo-US 
Science Initiative Update 

Scientists from Indian and U.S. research 
institutions met at a workshop at the IndianAgricultural Research Institute (IARI), Delhi,in late March. The purpose of the meeting 
was to plan and coordinate the direction of 
collaborative research projects under the 
Ghandi-Reagan Indo/US Science and 
Technolgy Initiative. 

Indian institutions represented at this 
workshop were: Indian Agricultural Research 
Institute (New Delhi); Universities ofBangalore, Coimbatore, Punjab, Madurai 
and New Delhi; Bhaba Atomic Research 
Center (Bombay); and Central Rice Research 
Institute (New Delhi).

U.S. institutions represented were: 
Battelle-Kettering Research Laboratory
(Ohio); Massachusetts General Hospital 
(Boston); NifTAL Project (Hawaii); Universi
ty of California (Davis), University of Florida 
(Gainesville), Louisiana State University 
(Baton Rouge), University of Nebraska (Lin
coin), and Cornell University (New York); 
USDA/ARS and USDA/FRS. Scientists 
from LISAID we.e also present and participa
ted in the scientific and technical exchange. 

Plans were made for a number of Indian 
scientist to attend the 10th North American
 
Rhizobium Conference in Hawaii in August,1985. At least one of them will remain atNifTAL and conduct a series of short 

experiments. 

TRAINING RESULTS 

This training has borne fruit as follow-up 
on ex-trainees has revealed that 60 are ac
tive in BNF research and outreach, 3 head 
BNF programs at National institutions, 13 
are working toward advanced degrees, 10 are university professors, 2 are in policy
making positions, 18 have obtained outside 
funding to carry on BNF research, and 3have offered their own BNF technology 

courses in cooperation with NifTAL.
The above presents a few highlightsThe any sens justjust a fe it 

of the many services that NifTAL offers. It 
has taken this integrated approach to keep
abreast of changing needs and emphases in 
the development and promotion of BNF. 

As NifTAL's tenthlook year passes, we canback on many successes, We havelearned, and through experience have ad

justed our approaches, just as we have 
adapted to changing needs. Our momen
tum is up and a critical mass has been 
achieved. We are viable and fully ready to 
meet the challenge of our mission, to im
prove the lot of developing country 
farmers. 

Editors Note: For a look at NifTAL's future 
plan, see page 8. 
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ilDIRECTIONS1 1
IN
 

COMMUNICATION...._
 

How we use language shapes the way we to assist tropical LDCs are the results of our
describe and thus perceive the world. The 
 "international development effort" 
mannr in which we use words also in- reconceptualization.

fluences how we view our jobs, our organiza- The focus of NifTAL's science is aimed at
tions, and our goals and objectives, solving baseline agricultural development

By questioning and changing the generally problems. This new view expands a re
accepted language we use to describe our searcher's vision of what "could be" -a BNF

activities, we can reconceptualize old jobs system encompassing a larger scientific

and continuiqg objectives for the purpose of community -- in a LDC and allows him free-
 .developing better fitting BNF programs in dom to problem solve without predeter-

LCDs. 
 mined, disciplinary answers.
At NifTAL we have reconceptualized our Reconceotualizaiton of a project's goals,

project from an agricultural endeavor to that objcctives, and activities is an important

of an international development effort, 

>.
 

aspect of development. Use of language

How does this use of language affect what 
 does influence what we can conceptualize

we do? As an international development ef- as possible and it helps us to dream what

fort, we communicate directly with other seems 
to be the impossible.

USAID projects outside the science and
 
technology agricultural sector-such as rural 
 00 00 00 
development, nutrition, and media pro
grams. 
 Dr. James W. King, former head of the

Expanded contact with the Unesco/ 	 at -
Training and Communication Section

UNEP/ICRO MIRCEN network has taken NifTAL and editor of the BNF Bulletin, has

place, along with growing linkages to the accepted a position as Associate Professor
World Bank, the International Centers, and and Communications Specialist with the He can be 
 reached at the Department ofprivate foundations. Substantial scientific ex- University of Nebraska. While there, King ex- Agricultural Communication, University ofchange and abroader funding base targeted pects to continue in the development field. Nebraska, Lincoln, NE 68583-0918. 

At NifTAL: Visiting Scientists 
- . '~~r'~ ' Cmpeitin fo noulaion n tese Another visiting scientist working at NifTAL..... . this year was Muhrizal Sarwani. He is acultivars was also studied and the fluorescent thsear as Murias saranie 

antibody technique was employed in analyz- researcher at Banjarmasin Research Institutefor Food Crops (BARIF), Kalimantan
ing the nodules for strain occupancy. 

In aothr of Selatan, Indonesia.exerienttheinflencIn another experiment, 	 the influence of At BARIF, Sarwani carries out field exfive Rhizobium inoculation rates was studied periments, especially for field crops like rice,using the two chickpea cultivars and two 
A soils. Three antigenically distinct strains of" .	 R h i ob i u r e res nt e d i n q u a l mean, an soea in t swAmpn u m ers area s. He wa s sponsored in pa rt by A I D !PRhizobiu represented in equal numbers Jakarta.was used in apeat-based inoculum and com Sarwani began his internship by attendingpetition for nodulation was also studied in the NifTAL's Inoculant Production Course in

this""exprin. ,December 1984. During his internship he 

.	 worked on four research projects. In col
laboration with Heinz Hoben and Dr. Padma

i... *,,*, Somasegaran, he conducted two ex
4' z.., periments in the greenhouse. One was to

Dr.* .~ 'A VPevalute the competitive ability between 
Dr. u , Associa.eProfessor Rhizobium phaseoli strains onDepartment of Agricultural Products, Univer-	 cultivars of 

sity of Ankara, Turkey, spent tive months at 
- Phaseolus vulgaris. The other assessed host

strain interaction between cultivars of P.NifTAL as a visiting scientist. Dr. Gurgun K strin intvulgarisand R.phaseoli.was sponsored by the U.S. Department of 


' Two more experiments were carried out inAgriculture. CIL, collaboration with Dr. Paul Singleton. OneDuring his stay, Dr. Gurgun collaborated 	 C.. looked at the symbiotic interaction betweenwith Dr. Padma Somasegaran and Heinz fast- and slow-growing soybean RhizobiumHoben as he worked on the N-fixation of and cultivars of soybean in a greenhousechickpea (Cicer arietinum)-an important trial. Fir, ',, iie assessed the effects of lime,legume in Turkey. He studied host- zinc and molybdenum on N,-fixation by soy-Rhizobium interaction in the Kabuli and Desi bean. In this trial the soil used was of low pHcultivars of chickpea using ten Rhizobium and low Pand had high levels of iron oxide. 
strains. 



NEW NifTAL I International Honduras Workshop 
PUBLICATIONS7 Azolla Workshop Held The Pan American Agricultural School, 

University of Wisconsin, Bean-Cowpea 
The first internationally organized CRSP, USA;D/Honduras, and NifTAL are 

Workshop on Azolla Use was held 31 March sponsoring the Nitrogen Fixation Seminar forAntisera Catalog to 5 April at the Fujian Academy of Central America which will be held June 
Early in 1985, the NifTAL Antisera Re- Agricultural Sciences (FAAS), Fuzhou, 24-28 in El Zamorano, Honduras. The 

source Catalogue became available. This China. The Workshop was held at the invita- Workshop is organized by Drs. Jorge Chang 
useful catalogue contains lists of antisera tion of FAAS to coincide with the inaugura- and Juan Carlos Rosas. BNF scientists and 
which have been developed for those strains tion of the FAAS National Azolla Research legume breeders from Costa Rica, El Sal
which are recommended for the NifTAL Center. vador, Guatemala, Honduras, Nicaragua, 
!NLIT trials. Thirty-two participants from ten countries Mexico, Panama, ard the U.S. will attend. 

However, NifTAL's antiserum bank is not joined with 44 Chinese scientists to discuss Program objectives are: 1) to heighten 
solely meant for INLIT collaborators. This the use of Azolla. Participants met at three awareness of the legume/Rhizobium symbiosis with particular emphasis on crops
catalogue will provide all potential users ac- workshops to summarize information 
cess to the antisera held at NifTAL. It also presented and to represent new avenues Of most important for Central America; 2) to 

assess thecontains useful information about antisera state of BNF activities in theresearch in the following areas: 1) the use of region and discuss factors that limit BNF 
and handling and ordering information. Azolla as a green manure, its ability to fix work, with a goal toward assembling an in-

The catalogue is available free of charge to nitrogen, and insects and diseases that at- formation bank that can be used to formuiate
developing country researchers involved in tack the fern, 2) new uses of A7olla as a feed future BNF programs in Central America;
serological work. for animals and fish, and 3) th( classification and 3) to establish an interchange of infor

of Azolla and ways to collect and maintain
Methods in Legume-Rhizobium specimens of this valuable aquatic plant from mation, plants, and superior tihizobium 
Technology all parts or the world. strains between regional scientists and be

tween them and outside institutions parti-After extensive field testing at NifTAL Key remarks were made by two persons. cipating in the workshop.
training courses, review by experts in BNF, Huang Changzi, Vice Governor of the Peo
arid extensive revision, Methods in Legume-- pie's Government of Fujian Province said 
F'hizobium Technology is in press. Copies that his government, in the spirit of interna
will be available in mid-August. tional cooperation and sharing of scientific , ,rH 

This book will be useful to both those who knowledge among all peoples, considered U iNORT1 
are new to Rhizobium work and for those the National Azolla Rese,-re-h Center aworld 
with extensive experience. It is a practical resource. And, that the L inter would wel- AMERICAN 
and useful teaching tool. The cost is $22 come scientists from other countries to work RIHIZOBIUM 
postage included; $10 (postage included) to and study there. Liu Chung-chu, Vice Presi- CONFERE1CE 
requesters from developing countries, dent of FAAS, called for a new recognition

Order either publication from the Com- and evaluation of the role of Azolla. August is just around the corner and 
munication Section, NifTAL Project, P. 0. preparations are underway for the 10th North 
Box 0, Paia, HI 96779 USA. American Rhizobium Conference (NARC) 

being held on Maui, 11-17 August at the AID Mission Oficers Meet exclusive Wailea-lntercontinental Hotel. 
Picture warm, balmy weather, scenic 

tropical isles, gentle ocean waves, romantic 
sunsets, first class accommodations and you 
have the beginning of a perfect holiday, ex
cuse me, conference setting. Arrangements 
are being made to ensure that the 10th 
NARC is not only memorable as a scientific 
conference of international importance, but 

1" ",'also one noted 1'r its warmth and spirit of 
"aloha". Perhaps, these are some of the 

-" reasons three other groups have organized" ' - their meetings around the NARC confer
'i ence. 

One of the groups meeting for two days
before NARC will be recipients of Co
operative Research Grants (BOSTID) in 

,;-. ........ ... ... N,-fixation from the National Academy of 
"'- - ........ . . Sciences (NAS). Organizers of this meetinga are Drs. Maurice Fried and Judith Bale. 

The Limiting Factors Workshop, under the 
In April USAID Agricultural and Rural ment", "Agricultural Research and the Pri- leadership of Drs. Gerald Elkan and Joann 

Development Officers from the Asian region vate Sector", "Current Issues in Irrigation Roskoski, will be held after the 10th North 
met at IRRI, Los Banos, The Philippines. The Management", "Food Security Policy For- American Rhizobium Conference. At'eriding 
purpose of their meeting was to exchange mulation and Management", and "Biotech- this workshop will be 40 recipients of AID/
information, discuss changing opportunities nologies for Agricultural Development." USDA/CSRS limiting factors grants.
and problems, and keep up-to-date on tech- Biological nitrogen fixation (BNF) and A three-day meeting for US/Japan scien
nical matters related to agricultural develop- plant tissue culture were highlighted as two tists interested in factors limiting N2-fixation 
ment in Asia. biotechnologies that are current and avail- by soybeans will be held after the NARC.

Topics of interest on the agenda were able for utilization in agricultural develop- This workshop is being organized by Dr.
"Approaches to Upland Resource Manage- ment projects. John Streeter and Prof. Masuro Yamaguchi. 
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NOTEN-FIXING TREE NOTES
 

Tree experts enthusiastically ; ceived in-
formation about legitminous trees and 
Rhizobium at the Symposium on Establish 
ment and Productivity of Tree Plantings in 
Semi-Arid Regions, organized by Dr. Peter 
Felker. From 29 April-May 2 these experts-
foresters, botanists, and agro-foresters, 
gathered at Caesar Kleberg Wildlife Research 
Institute, Texas A Et I University, Kingsville, 
Texas. 

The wide variety of papers presented at 
the symposium addressed regional issues; 
soil, water, and plant nutrition; physical and 
chemical properties of trees for arid areas; 
nursery and field cultural practices, and 
genetics and tree improvement. For many it 
was their first exposure to the BNF story. 

Ken McDicken has been appointed pro-

gram associate for the Nitrogen Fixing Tree 
Association. His interest is in expanding NFT 
training and development programs. Contact 
McDicken at 15319 Roosevelt Road, 
Snohomish, Washington, DC 98290. 

SHORT TAKES 

Moving to the Department of Botany at 
Tribhuvan University, Kirtipur, Kathmandu, 
Nepal, is Dr. Vimal N. Prasad Gupta. He was 
formerly ac the University of Gorapkhpur, in 
h,00a. 0p 

After receiving his Ph.D. at the University 
of Queensland, Australia, Dr. Moo-Key Kim 
has returned to his duties in the Department 
of Agricultural Chemistry, College of Agri-
culture, Jeonbug National University, Korea. 
He plans to teach a course in BNF, among 
the other classes he teaches in plant nutrition 
and soil fertility, 

00 

Dr. Jeng-Chuan Yang and Wei-Er Cheng 
of the Taiwan Forestry Research Institute 
each stopped for a short visit at NifTAL 
Headquarters. Dr. Yang was enroute to Tai-
wan after completing a program at the Maria 
Moors Cabot Foundation for Botanical 
Research at Harvard University. 

The Acacia senegal (L.) Willd system of 
agroforestry has evolveo -i the Subsaharan 
countries as an improvement over the slash 
and burn system of agriculture. Zakaria Saad 
from Sudan who is a doctoral candidate at 
Old Dominion University, Norfolk, Virginia, 
reports on this useful tree. 

A. senegal plays three major roles in the 
agricultural areas of sandy soil anu low rain-
fall in the Sudan. 
. As a legume species, the tree harbors N-

fixing bacteria in the root system, pro
viding an invaluable nutrient which wouid 
otherwise be limited because of economic 
otrwis bu 
constraints. 
The trees are rich in crude protein in the 
leaves, pods, and seeds. Thus, they are at
tractive to animals whose contribution to 
soil organic matter isinvaluable. Additiona! 
organic material is provided seasonally to 
the soil as the trees shed their leaves at the 

Also contributed by A. senegal is gum 
arabic, a commercial product which pro-
vides the farmer with additional income 
and helps balance foreign currency with 
other countries. 

MIRCEN Director Professor M. N. I. 
Magdoub, reports 'hat asuccessful training 
course in Endomycorrhizae was held at the 
Cairo MIRCEN from 15-20 January. 

Dr. Frank Sorwli of IITA in Nigeria recently 
began a cooperative effort with Dr. Paul 
Singleton. He will be looking at the response 
to inoculation of IITA freely nodulating soy-
bean varieties and North American varieties 
of soybean at different levels of P. The test-
ing is to see if these freely nodulating lines 
respond to inoculation and whether yield po-
tential is increased through the application
of P. 

00 

C. S. Saraf and S. K. Kothari, research-
ers in the Division of Agronomy, Indian Agri-
cultural Research Institute, New Delhi-
110012, India, are studying the effects of in-
oculating summer mungbean Vigna radiata 

The research that has been conducted in 
Sudan on A. senegal is varied and of long
term character. Three main areas of research 
have been- I) factors affecting gum yield and 
methods of yield improvement, including 
genetic improvement, environmental, social, 
and economic factors; 2) silviculture of the 
species including tree spacing, weeding, 
seed collection and handling, seedling pro
duction, and nursery techniques; and 3) N
fixing capability of the tree. 

The 2nd meeting of IUFRO Agroforestry
Working Group will be held inTurrialba from 
24-28 June 1985. The meeting will be run by 
Drs. G. Budowski and Dr. Bjorn Lundgren 

(ICRAF Nairobi) and isopen to any scientist 
studying agroforestry. Contact Ricardo 
Russo, 2a Reunion del Grupo de Trabajo 
IUFRO S1-07-07, DRNR-CATIE7170, Tur
rialba, Costa Rica. 

(L.) Wilezek grown under different phos
phorus levels with Rhizobium and Azo
spirillumor Azotobacter. 

00 

Stephen F. Dowdle, a NifTAL graduateassistant, has recently completed his doc

toral degree at the University of Hawaii, 
under the direction of Dr. B. Ben Bohlool. 
Dr. Dowdle's dissertation research on "The 
Ecology of Rhlzobium japonicum in 
Soybean/Rice Cropping Systems in Central 
China", was in part carried out during an 18 
month stay at the Central China Agricultural 
College in Wuhan, People's Republic of 
China. While in China, Dowdle was super
vised by the noted Rhizobium scientist, Pro
fessor Chen Huakui and was supported with 
a fellowship from the "Committee on 
Scholarly Communication with the People's 
Republic of China", U.S. National Academy 
of Sciences. 

Dr. Dowdle has recently accepted a posi
tion with the Phosphate and Potash Institute 
and will be stationed in Hong Kong. 
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The Future is Now
 

Where do we go from here? + . .. 

The external review this past February 
gave us a chance to not only look at where .
 
we've been and where we are but also plan -TOW
 
where we should be heading in the future. I " "
 

We see the past ten years as a time of g7 -1Z 
learning foliowed by attainment of unique 7 
capabilities to foster the transfer of BNF , 

technolgy to developing nations. We need to 
further capitalize on our expertise inthis area 
by widening our impac, and refining our 
delivery systems. 

NifTAL will certainly continue distributing . 
Rhizobium cultures, antisera, research quali
ty inoculants, and literature to researchers . .,.,,,. '
 
from developing nations working in tropical 
agriculture. As the increasing number of re- A '- rd' 
quests for these materials verifies, the in
terest in BNF by developing countries is 
growing steadily. ... .,. 

We will also continue characterizing the NSF Review 
NifTAL culture collection, which has a large In February, a National Science Foundation review team was contracted by AID to 
number of strains for legumes that are review the NifTAL Project. In this photo, review team members, NifTAL and University of 
becoming increasingly important in develop- Hawaii staff inspect an INLIT trial of Vicia faba at NifTAL's high elevation Haleakala Site. 
ment projects, i.e., tree and forage species. From left, Drs. Bob Miller (review team), B. Ben Bohlool (NifTAL Director), Ada Demb 
Rhizobia for these species need to be well (Assitant Director HITAHR, University of Hawaii), Patrick Flannigan and Irvin Pikus 
characterized so they can be properly (review team), and Mr. Rudy Holthius and Dr. Chris van Kessel (NifTAL). 
utilized. 

The INLIT program has established a have expressed interest in the regional has never been greater. NifTAL sees itself as 
worldwide network of over 200 collaborators resource center concept. participating in the world development effort 
in 53 nations. This large, viable network is by addressing agricultural problems of today 
not only the heart of the INLIT program but The demand continues for NifTAL's and tomorrow through research, networking 
has also facilitated other types of scientific Rhizobium technology training course, one and training. 
exchange and, in particular, identified indi- of the few "hands on" courses of this type 
viduals/groups with specific training needs. and also for other more specialized courses. 

We have developed not only courses that are 
It is now time to extract the maximum in demand but a training methodology 

from the scientific data collected during the resource with much broader applications. 
INLIT trials. We envision a collaborative ef- We have learned how to train people not 
fort by some network participants to for- merely teach material. The next step in the NifTAL's New Director 
mulate a predictive model of inoculation transfer of this training technology is 
response using a minimum data set ap- modularization and packaging of these 
proach. To accomplish this goal additional courses so they will be available at any time Dr. B. Ben Bohlool, formerly a Professor 
data will be needed to fill in some gaps but to any group seeking training in this area. of Microbiology at the University of Hawaii, 
the net result will be well worth the effort. A has been appointed as Director and Principal 
model that would predict how an inoculant NifTAL intends to launch a major effort inrect ci 
will perform in a farmer's field would not only agricultural biotechnology, taking advantage Investigator of the NifTAL Project effective 
decrease his production costs but provide of the recent advanr-f: :1i Januar, Bohlool is a microbial ecolcellular biology and 1985. 
proof that appropriate agrotechnologies can molecular genrwtics. Three major areas that ogist and brings to NifTAL 20 years of ex
help solve his agricultural problems. are relevant tc BNF are: genetic engineering perience working with the ecology of nitro

for improvement of ecological traits of gen-fixing bacteria and the Rhizobiumf 
Rhizobium, plant tissue culture selection of legume symbiosis. With the arrival of

NifTAL is particularly proud of the success superior symbionts, and monoclonal an- Bohlool, NifTAL looks forward to expansion 
of it's BNF Resource Center and the ex- tibodies for differentiation of Rhizobium and into the area of biotechnology. 
cellent reception it is receiving from the host pathogens of nitrogen-fixing legumes. 
institution, the Department of Agriculture, NifTAL plans to initiate research and training He is no ne';vcomer to the Project, having 
Government of Thailand. We believe that activities in one or more of these been involved with NifTAL from its early in
similar centers should be established in biotechnologies in the next phase of its ception, first as Associate Director and later 
Africa and Latin America. These centers operation. as Senior Advisor. He has a keen under
should not only focus on BNF, but also standing of and a sincere committment to
should function as transfer points/training As recent events around the world the mission of NifTAL. 
sites for other agrotechnologies. We are en- demonstrate, the need for the development 
couraged that individuals in these regions and transfer of appropriate agrotechnologies 
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BNF EMPHASIS AT FOUR GATHERINGS
 
10TH NARC 	 BOSTID BNF LIMITING 

Grantees Meet FACTORS 
WORKSHOPFocus of the North American Rhizo-

bium Conference (NARC) expanded dur
ing the 10th NARC as many i;iternational Also meeting in conjunction with the 10th 
Rhizobium and BNF workers joined North NARC was the BOSTID (Board on Science 
American scientists for this important and Technology for International Develop- The United States Department of Agri
meeting. ment) BNF Research Grants Program. culture/Collaborative State Research Service 

Most of the International Agricultural Grantees, BOSTID Staff members Drs. Limiting Factors Program brought together 
Research Centers (IARCs) were repre- Judith Bale and Maurice Fried, and guest cooperating scientists to present the results 
sented. Scientists were in attendance participants met to review research projects of their research and to review the accom
from CIAT (Colombia), ICRISAT (India), and the BNF Program. plishments of the program. 
ICARDA (Syria), IIT.\ (Nigeria), and IRRI One significant result of the workshop was 

(Philippines); CATIE (Costa Rica) and "BOSTID....... the realization that the model used in thissupports research in 

FAO were also represented. 	 program has proven highly successful. The 

The (ARC participation was especially developing country institutions on particular collaborative approach adopted by 
useful for two reasons. First, it gave IARC scientific questions of wide appli- the Limiting Factors Program insures success 
representatives a chance to preview new cability..." by linking a developing country scientist with 
areas of scientific investigation that might a developed country scientist. 
be relevant to their programs, and, sec

ond, it afforded them the chance to meet The Committee on Research Grants,
 
BOSTID, National Academy of Sciences, 	 "The particular collaborativewith scientists from the regions that their 

organizations service, supports research in developing country in- approach adopted . . . insures 
stitutions on selected scientific questions of success . 
wide applicability-especially for developing 

"Developing and developed countries. Fundcd are a limited number of 

country scientists were brought research grants on BNF. Projects deal with In this linkage the U.S. scientist contri

together in a working and learn- questions related ioN-fixation by legume- butes not only scientific and grant prepara
rhizobial symbiosis, interaction of mycorrhi- tion expertise that the developing country

ing experience." zal fungi with crops, or use of azolla. scientist may lack but also strong motiva-

Projects reviewed were the following. N- tions for completing an experiment and pub-
Dr. Joann Roskoski, Conference Chizr- Fixation by Plant-Bacteria Association in lishing the results. 

person, heard many general comments on Tropical Grasses and Cereals, Dr. Johanna What the developed country scientist 
how much scientists from both developed Dobereiner (Brazil); Competitive Relation- lacks is an appreciation for the real problems 
and developing countries enjoyed the ships Between Indigenous and Inoculant in developing countries and workable solu
meetings. Many said they "appreciated Rhizobia Nodulating Broadbeans and Lentils, tions to them. That is where the developing 
the format of the meeting which allowed Dr. Hassan Moawad Abdel Al (Egypt); Pro- country scientist provides adefinition of the 
time for informal discussions." A break duction and Testing for Effective Strains of problem and an awareness of what will work 
scheduled in the middle of the day facili- R. phaseoli, Roberto de Leon (Guatemala); and what w.on't. Combining real world 
tated scientific interactions and exchange Field Assessment of Need to Inoculate aspects with strong basic scientific training 
on an informal basis. Pigeon Pea and Other Legumes, Dr. Jean helps the collaborators form an attack plan 

The meeting, "provided a forum for Fenel Felix (Haiti); Improved Grain Legume in which continuous feedback leads to suc 
special interest groups to meet." Scien- Production by Enhanced N-Fixation, Dr. cessful projects. 
tists from Africa met several times as did Taslim (Indonesia); Effects of Environmental Using this cumbination, work has been 
groups from Asia and Latin America. This Factors on N-Fixation, Dr. S.0. Keya done in: factors limiting the use of inoculant 
allowed participants to plan future BNF (Kenya); Genetic Manipulation of R. phaseoli technology and soil and plant factors limiting 

Continued on page 4 	 Continued on page 8 Continued on page 8 



Supernodulating Soybeans Ureides in Xylem Sap: 
Research by three scientists at the A Measure of 


Australia National University (ANU)- N-Fixation Dependency

Bernard Carroll, Peter Gresshoff, David 

McNeil-has resulted ina mutant of soybean 
 Besides the more well known methods for 
(Glycine max (L.) Merr. cv. Bragg) that measuring N,-fixation activity-such as
forms exceptionally larqe numbers of nod- acetylene reduction, 15-N dilution, and N-
ules even under high levels of nitrate. This balance-the concentration of ureides in the
finding may have major agronomic and eco- xylem sap, in some legumes such as soy-
logical implications, beans, also can provide an estimate forThese workers used EMS mutagenesis N,-fixation activity. When N, becomes fixed
and isolated 15 independent soybean mu- in the nodule, most of it will be transported
tants that continued to form nodules in the out of the nodule into the xylem. The form 
presence of nitrate which they labeled as inwhich it is transported through the xylem
"nitrate tolerant symbiosis, nts." Some of vessels will be either as amides or ureides 
these mutant lines (e.g., nts382) forned sig- Very small amounts of ureides may be 
nificantly more nodules than the parent tormed in the root itself. Concentration of 
cultivar Bragg in the presence and absence ureides in the xylem sap, therefore, can give
of several combined nitrogen sources (KNO3, an indication of the N,-fixation activity,
NH,CI, Nt:,NO,, and urea). The ureide method for measuring N, fix-

Mutants were generally smaller than wild ation has been used most often for annual 
type plants. But, in the presence of KNO 3 legumes such as soybeans and beans. Dr.
and urea, nitrogenase activity is considerably David Herridge of Australia, who has exten-
higher in the mutant. Studies on the genetic sive experience with the ureide method, gave
and physiological mechanisms of the super- a three-day workshop at NifTAL. He ex-
nodulating phenomenon are continuing at plained how the method is used and showed 
ANU and elsewhere. This work was pub- the possibility for using it for measuring
lished in Plant Physiology (78: 34-40, 1985) N,-fixation by leguminous trees,
and 1985 Proceedings of National Academy Measuring N,-fixation by adult trees has 
of Science USA (82 (12): 416-20, 1985). been difficult and cumbersome. In field

For more information on this work con- studies where the occurrence of nodules 
tact the authors at Department of Botany, may he difficult to locate, this method is a
Australian National University, Canberra, very useful tool for quantifying N,-fixation
ACT 2600, Australia. by trees. 

:_ Ureides can be used to measire N,-fix-0 
.4 ation in trees by cutting branches and attach-

-. ing the end of the branch to a length of sur-
, g t T ePatrick 

(D gicalwhosetubing.needleThepenetratestube passesthroughinto aa rubber( syringe 
,,Jt ,_ .e 'o stopper into a vial. A second syringe also 

*• #penetrates through the rubber stopper and 
fr' t: is attached at its base to another length ofU tubing and finally to a vacuum pump. When 

. o pump suction is applied, air in the vial is eva
, cuated causing the xylem sap to be pulledl rA.P iinto the vial. Then, the captured xylem sap 

A can be analyzed for amides, ureides and 
nitrate. 

" I For further information on this technique, 
contact Herridge at the New South Wales 

An nentLEinafm Department of Agriculture, Agriculture Reexafnringa 

search Center, RMB 944, Tamworth NSW . .r, 2340,230 rctAAustralia.FoInomtoonteNfAPrj 

,L ,Haaitiue, " 

An'" ' 

As NifTAL enters the final year of its5-year extension, INLIT data are in the final " 

analysis stage. All cooperators should submittheir outstanding data to the INLIT Coor 

dinator at NifTAL immediately. 
INLIT materials will still be sent onout Dwte'ehpapn'savtooexemrequest and support given to INLIT cooper- lower into the ste Participants theworshop 

ators. However, statistical analyses will be are (froni left) Ben Bohloof, Herrdge, Janicedone on an individual case basis and not Pinchin. Eduardo Schroder, and Padma Somaincluded in he composite analysis. segaran. 
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NSF Identifies 

Ecology Research Needs 

A new National Science Foundation 
research emphasis may interest BNF re
searchers. This is the decision by NSF's Divi
sion of Biotic Systems and Resources (BSR) 
that there has been, and currently is, insuf
ficient research on the ecology of micro
organismsF 

The NSF Bulletin notes that deficiencies 
in our knowledge of mcrobial ecology con
stitute ever-increasing impediments to 
understanding the dynamics of ecological 
processes inmajor systems, especially in the 
tropics. Also noted is that the lack of basic 
information is now a serious problem for 
regulation of genetically engineered micro
organisms and their introduction to agricul
tural and natural systems. 

The BSR Division, through its Ecology 
program, has identified microbial ecology as 
a priority subject for development over the 
next five years. Research needs are per
ceived at three levels: 11microbial function 
diversity and gradients in time (i.e., succes
sion and space rhizosphere); 2 interai.e., w 
microbial interaction and relationships with 
other organisms (e.g., competition or sym
biosis with roots and predation by inverte
brates) and how these processes influence 
energy flux and mineral cycling; and 3) the 
consequences of introducing alien micro
organisms into the natural microbial milieu 
(e.g., survival, persistence, and spread ofaltered organisms).
 
atr frtanis mc t
 

For further information, contact Dr.
Flanagan, Ecology Program, National 

Science Foundation, Washington, D.C.SineFudtoWsigoDC 
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NOTES FROMNTE FLD 

THE FIELD
 

The Pakistan Agricultural Research Coun-
cil (PARC) has been upgrading their BNF 
Program. While at the National Agricultural 
Research Center (NARC) in Islamabad, Davis 
worked with Drs. Anwar Khan, Director 
General, NARC, and G. R. Sandhu, Member 
(Natural Resources), PARC, in planning, 
fabricating, and initiating installation of a 
pilot legume inoculation production plant at 
NARC. 

Also at NARC, Davis seried as consultant 
on Rhizobiumn in the Soil Microbiology 
Laboratory which is under the supervision of 
Dr. Muzaffar Khan. PARC BNF Coordinator 
Dr. Kauser Malik of the Nuclear Institute for 
Agriculture and Biology was advised on the 
legume inoculation field trials segment of the 
PARC BNF Program. Expediting implemen-
tation of PARC's BNF Program was another 
of the principal activities of Davis's consul
tancy. 

AVRDC: 

New Germplasm Storage 


Seed germplasm availability from the 
Arian Vegetable Research E- Development 
Center in Taiwan has been enhanced by 
completion of a new cold storage facility. 
Available storage space has been tripled. 
Germplasm of many crops including mung
bean and soybean are available from 
AVRDC.
 

The goals of AVRDC's Genetic Resources 

and Seed Unit include building a base collec
tion of vegetable species popular in the 
tropics and promoting use of good quality 
seed in the tropics, and ensuring that in-
coming and outgoing seed samples are free 
of pest and diseases. 

For more information, contact AVRDC, 
P.O. Box 42, Shanhua, Tainan 741, Taiwan, 
ROC. 

14 Years of 
BNF Work in China 

Dr. You Chongbiao, Director General of 
the Institute for Application of Atomic 
Energy, Chinese Academy of Agricultural 
Sciences, Beijing, China, reports on BNF 
work at his laboratory. Workers there have 
been studying N,-fixation for fourteen years. 
They have done work in the area of bio
chemistry of nitrogenase, associative N,-fix
ation in paddy soil, and N,-fixation and 
nitrogen cycling of Azolla. They have also 
been studying the N,fixation role of Rhizo
brum using the N-15 technique. 

For further information, Dr. You can be 
contacted at P.O. Box 5109, Beijing, Peo
pie's Republic of China. 

Comparing Inoculant Carriers
 
The goal of any Rhizobiurn inoculant is to 

provide proper specific strains of rhizobia in 
large numbers. An important secondary goal 
is to produce an inoculant which coats the 
seed well or which can be introduced into 
the soil in a precise manner via methods 
which are convenient and efficient for the 
farmer. 

Dr. Tom Wacek writes (Kalo Research 
Report 8-841 that different carriers work best 
with different types of seed, soil, or planting 

CARRIER SYSTEM 

Carrier System Advantages 

Humus 

Clay 

Oil 

Good bacterial survival 

Good bacterial survival for 

some rhizobial species, 
Good adhesion to seed. Low 
level of background con
tamination. Easily obtainable 

raw materials. 

Little or no background 
contamination. Ability to 
combine rhizobia with somo 
fungicides and molybdenum. 
Excellent seed coverage. 

equipment. Clay based carriers for areas 
where pre-inoculation is important for small 
seeded legumes, humus based carriers with 
sticker systems for convenient planter box 
applications, humus granular carriers for hot 
dry soils, oil based for air planters, and oil 
combination products for the farmers who 
need fungicides and/or molybdenum. By 
choosing carefully, the farmer is able to 
select the best product for the appropriate 
soil, seed, and handling requirements. 

COMPARISONS 

Disadvantages 

High level of background 
contamination. Moderate 
adhesion to seed without 

use of a sticker. 

Moderate bacterial survival 

for some rhizobial species. 

Short expiration dates. 
Expensive raw materials. 

Extension Agents 
Following up a successful 1984 course, the 

Graduate Training Institute (under the direc-
tion of Dr. Abdul Halim) of Bangladesh 
Agricultural University, Mymensingh, Ban-
gladesh, presented BNF training to 24 exten-
sion workers. Course coordinators were Dr. 
Jobed Ali Mirza and Mr. M. Tazul Islam. 

The 1984 Course was organized by NifTAL 

1 ,I.1_ 

, - f"" 

Trained in BNF 

and the Bangladesh Agricultural Research 
Center. NifTAL Project was represented at 
this course by Dr. Bob Davis who along with 
other NifTAL staff had participated in the 
1984 course. Davis was on hand throughout 
the course as a lecturer and advisor. Another 
instructor, Dr. Shamsul Hoque, is a former 
participant in NifTAL training. 

W 

I i 

Participants and instructors in the BNF Extension Training Course, March 1#7, 1985. 
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1 DIRECTIONS 

COMMUNICATION
 
During the four meetings held on Maui 

this past summer, many talks were given 
on research in BNF. One of the most 
difficult tasks for scientists is to stand in 
front of a large crowd of their 
ccntemporaries and speak about their 
work. 

Indeed, professionally trained men and 
women must expect to give talks or 
speeches occasionally, especially research 
scientists who wish to share the results 
of their experiments at international 
meetings. Often, even those scientific 
meetings held in countries that are non-
English speaking use English as the 
course's official language. 

To a non-native English speaker, giving 
a speech in English may seem a difficult 
assignment, but there is much more to 

public speaking than language. Many 
compensatory, nonlinguistic skills are 
important in presenting a talk. Among 
these are good organization, a mature 
objective tone of voice, and a special 
style of body language. However, the 
single most important ingredient in giving 
a good presentation is practice. 

Although practicing your talk alone is 

Continued from page I 
programs, workshops, and meetings for 
their particular regions. Another advan-
tage of these impromptu sessions during 
the 10th NARC was that it provided the 
opportunity for groups to invite interested 
developed country scientists and possible 
donor organizations to participate in plan-
ning activities. This interaction worked 
both ways since it gave developed coun-
try scientists a chance to talk personally 
to and establish linkages with scientists 
from developing countries. 

NifTAL was able, through this meeting, 
to bring BNF scientists from developed 
and developing countries into a working 
and learning experience; one of the goals 
of the NifTAL Project. 

Many aspects of Rhizobium work were 
covered in several round table, paper, and 
poster sessions. Paper sessions included: 
1) Rhizobiumn genetics and physiology, 2) 
Symbiotic interactions, 3) Ecology, 4)ln-
oculation response, agrcnomy, and crop-
ping systems, and 5) Strain selection and 
inoculant production. Poster sessions held 
on these same topics reported on a wide 
range of interesting related work. 

Dr. Robert J. Burris, Professor Emeri-
tus, University of Wisconsin, set the tone 
of the conference with his keynote ad-
dress. He began by outlining the history 
of the field of BNF and the developments 
in elucidation of the structure and func-
tion of the nitrogenase complex. He con-

effective, it is far more beneficial to give 
your talk before a colleague who 
understands English. This is also useful in 
timing your talk. Since most presenters 
are given 10 or 15 minutes to speak and 
another 5 minutes tor a question and 
answer session, you must prepare and 
practice carpfully to confidently remain 
within the , ie limit, 

Confidence can also be exhibited by 
the way a talk is delivered. A good 
speaker slowly looks from face to face 
around the room as he/she speaks. This 
helps not only to let the audience feel 
that the speaker is speaking to them, but 
to help the speaker know how the talk is 
going. If people are smiling or nodding in 
agreement, the talk is going well;
however, if they are frowning or looking 

bored, the speaker should adjust.
Speaking should be done at a normal 

rate or slower if the normal rate of 
speech is quite fast. To be better 
understood, non-native English speakers 
should be careful to pronounce 
consonants at the ends of words. It is 
useful to ask if you are being heard at 
the beginning of the talk, especially if 

cluded his iemarks by stressing that a ho-
listic approach involving the rhizobia, the 
legume, and the environment should be 
applied in the future, 

The Round Table discussions presented 
an exciting forum for exposition of timely 
topics. Often, lively question and answer 
periods followed these Round Tables 
leading to "Point/Counterpoint-like" dis-
cussions. 

Round Table I was titled "Towards a 
satisfactory taxonomic system for Rhizo-
bium." Peter Graham (U of Minnesota, 
USA) opened this session by giving a 
synopsis of the techniques based on bio-
chemistry, physiology, and serology that 
have been used to classify Rhizobium. 
Gerald Elkan (N. Carolina State U, USA) 
then gave a talk on DNA/DNA hybridiza-
tion for assessing relatedness among, 
within, and between species of Rhizo-
bium. Brion Jarvis (Massey U, New Zea-
land) concluded the session with some 
new approaches to classification using 
DNA/RNA hybridization techniques that 
may lend support for the new classifica-
tion of the type genus Rhizobium into 
Rhizobium and Bradyrhizobium species. 

The consensus of the discussion follow-
ing the presentations was that more stud-
ies on characterization of Rhizobium are 
essential, and some attendees suggested 
that for the present a moratorium should 
be called on creating new species names. 

The first two talks in Round Table II 

4A
 

you think that your voice may be too 
loud or too soft. 

The use of visuals (i.e., slides, 
overhead transparencies, flip charts, etc.) 
requires care. Carefully prepared graphics 
enhance a scientific talk immeasurably. 
Simplicity is the key to the very best 
visuals. Try to use simple tables that the 
audience can grasp within the short time 
they will be on the screen. Even while a 
slide or overhead is projected on the 
screen try to look at the audience. 

A thoughtfully prepared and thoroughly 
rehearsed talk will result in confidence for 
the speaker whether or not he/she is 
experienced. Relaxing while presenting, 
being natural, and knowing what you 
have to say are the keys to presenting a
good talk-no matter what the language 

skills of the speaker. 
A very useful book for improving 

communicating skills for that special 
group of scientists addressed above is 
"Communication Skills for the Foreign-
Born Professional" by Gregory A. 
Barnes, 1982, ISI Press, Philadelphia, PA 
USA. 

"Host-Rhizobium Compatibility" were pre
sented by Perry Cregan and Harold Keyser 
(both from USDA/Beltsville, USA). Their 
talks focused on the host and bacterial 
factors that are involved in nodulation of 
c.ybeans by R. japonicum serogroup 
USDA 123. Their efforts are centered on 
bieeding for soybean varieties that restrict 
nodulation of less effective strains of R. 
japonicum. 

Alan Gibson (CSIRO/Canberra, Austra
lia) concluded the session by focusing on 
the inhibitory effects of nitrate on early 
stages of nodulation. The main value of 
this line of research is developing soybean 
lines that will nodulate even in soils which 
have high nitrate levels. 

In Round Table III "lnterstrain Competi
tion in Rhizobium: Is modern genetics the 
answer?", B. Ben Bohlool (NifTAL, USA) 
set the tone by emphasizing the complex
ity of interstrain competition, which in
cludes attributes of the bacteria, genot/pe 
of the host, and their interaction with and 
within the environment. 

Clive Pankhurst IDSIR/Palmerston 
North, New Zealand) gave interesting evi
dence that in one strain of R. loti the loss 
of a cryptic plasmid led to enhancement 
of its competition for nodulation in Lotus 
pedunculatus. Les Barran (Agriculture 
Canada) showed that rifampicin resistance 
in a strain of R. meliloti influences nodu
lating competition. Alan Paau (AGROCE-

Continued on page 8 
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Personnel Changes and authenticating the isolates. Training was Mirza Beginsalso offered in prepardaion of inoculants and
 
quality control methods. Graduate Studies
 

Sheldon Whitney Two pot experiments were undertaken by

Torres in participation with Padma Soma- 7. 
segaran and Heinz Houen. The first was a .
study on competition and survival of R. .
 
japonicum in soil inoculated with a 3-strain 
mixed inoculant and six inoculation methods. r , . .
 

nv 	 The second experiment looked at host- -
Rhizobium 
lunatus cultivars. Three strains were applied 

-4 on 
interactions 	 a. 

as a single-strain inoculum, a double-strainfour Phaseolus* 	 inoculum, and a triple-strain injculum to
 
study strain competition. MUM
 

Torres familiarized himself with the appli
.4, cation of the fluorescent antibody technique


Dr. A. Sheldon Whitney. Senior Consul- for studying competition, the plant infection
 
tant in Agronomy, took an early retirement method of enumerating rhizobia, the ace
for medical reasons in June, 1985. He was tylene reduction assay, and other techniques
the founder and the first Director of the which were integrated in his research 
NifTAL Project. projects. 

Before serving as NifTAL Project Director 
from 1975 to 1979, he was a Professor of 
Agronomy at the University of Hawaii from -0 
which he received his Ph.D. in Soil Manage- . 
ment. 

Whitney plans to remain in Hawaii with his 0o N M h 
wife Mildred and two teen aged children. He 0 r N. Mirza in his home laboratory.
 
has made a great impact on the study of BNF "
 
with more than 50 journal articles, paper 
 Mr. Naseer A. Mirza has been selected as 
presentations at professional meetings, and a NifTAL graduate student. Mirza was a win
popular articles. , ner of the competitive graduate assistantship 

-T .1 	 awarded by NifTAL through the BNF Re
source Center for South and Southeast Asia.Doug Beck .He arrived in Hawaii during August in time 
to participate in the 10th North American 
Rhizobium Conference. His studies corn-

Torres expects that the trainin- he has menced in Fall 1985. 
received at NifTAL will supplement his soils A Senior Scientific Officer with the BNF 
and agronomy background with knowledge Group in the Soil Microbiology Laboratory
of the methodology and principles of Rhizo- at the National Agricultural Research Center 
bium and N-fixation. Th s will enable him to in Islamabad, Pakistan, Mirza is on a leave 
carry out more intensive research on N-fixa- ol absence from his job. He holds a Master's 
tion in his department's component tech- degree from Quaid-l-Azam University in 
nology studies in multiple cropping. Islamabad. 

Doug Beck, Executive Director of Nif-
TAL's BNF Resource Center for South and Tragic Accident K 
Southeast Asia in Bangkok, Thailand, has ; 
resigned his position there. Beck had been Clain-s Sanogho .
working closely with Nantakorn Boonkerd of 
the Thailand Department of Agriculture. 
Boonkerd will assume some of Beck's duties NifTAL staff member, Seydou T. F.-
and will also be assisted by NifTAL staff Sanogho,NioA kileiaragitragic auto-ws 	 ao-.was killed in a ,'
member Rudolph Holthuis who was nut- mobile accident in Zambia on Sep
posted to Bangkok in September. 	 tember 9. Since 1983, he had been 

outposted at the Zamare Project at 
R.0 orsMount 	 Makulu, Zambia, where heworked with NifTAL, the University of

Completes Program Illinois, and the Ministry of Agriculture 
of Zambia to improve inoculant quali- r,_-,4,. $9' 

Rolando 0. Torres, a researcher at Inter- ty and increase inoculant production 
national Rice Research Institute, Philippines, and use in Zambia. a senior research fellow at IITA,
has completed a 5-month internship at A native of Mali, Sanogho received Ibadan, Nigeria; and a visiting scien-
NifTAL. His research emphasis at his home his Doctor of Specialty, Microbiology, tist at USDA/ARS Beltsville, Mary
institute is rice-based cropping systems from the Centre Pedagogique Super- land's Nitrogen Fixation Laboratory.
under the Multiple Cropping Department. ieur Bamako. defore joining NifTAL, This is a sad loss to the world of 

Torres received systematic training begin- he worked as a biochemist at the nitrogen fixation research. Our sincere 
ning with collecting nodules, isolating the Pasteur Institute, Paris, France; was condolences to his family and friends. 
rhizobia, observing culture growth reactions, 



MEETING NOTES
 

Biotechnology 
of N-Fixation Food Legume Research 2ND AABNF Conference 

The first announcment has gone out for The International Food Legume Research The first announcement and call for papers
the Regional Symposium &-Workshop on Conference on pea, lentil, fababean, and is out for the Second Conference of the 
"Biotechnology of Nitrogen Fixation in the chickpea will be held 6-11 July 1986 in African Association for Biological Nitrogen 
Tropics- (BIOnifT). The meeting is being Spokane, Washington. Chairman of the Fixation. Venue for the 15-19 December 
organized by University Pertanian Malaysia, meeting is Dr. R. H. Lockerman, Plant and 1986 meeting is Cairo, Egypt. Program coor-
Malaysian Society for Microbiology, ind Soil Science Department, Montana State dinator is Prof. Dr. M. N. Alaa El-Din, Soils 
Malaysian Society of Soil Science. Venu,2 for University, Bozeman, Montana 59717 USA. and Water Research Institute, Agricultural 
the 25-29 August 1986 meeting is the Univer- Selected meeting topics include: germ- Research Cantre, Cairo University Street, 
sity Pertanian Malaysia, Serdang, Selangor. plasm, breeding, biotechnology, N2-fixation, 3iza, Egypt, telex: Cairo 20332FCRI UN. 

Objectives of the symposium and work- nitrogen and carbon economy, physiology, "The Current State of the Art of BNF 
shop are 1) to bring together researchers, environmental stress, etc. Complementary Tecihnology Transfer and Diffusion" is ',he 
academicians, and extension officers inter- workshops and open discussion sessions will general theme of the meeting. Papers are 
ested in the science of BNF of legumes, blue- address topics such as N2-fixation research invited an these topics: A) rhizobia-legume 
green algae and associative or free-living methods, rhizosphere ecology, seed quality, associatioi-' (N-fixation under grain Et forage 
uac,eria; 2) to assess recent technological inoculant production technology, etc. legumes; nodulation problems and response
rivelopments in the field of BNF; 3) ' pro- to inoculation; legume inoculants, their pre
vide practical knowledge of some aspects of paration, quality control, storage and distri
handling samples for bioassay, and in the bution); B) blue-green algae (characteristics 
operation and maintenance of basic equip- ISME-4 Call for Papers and N-fixation, propagation and application); 
ment associated with N-fixation studies; and C) azolla associations (characteristics and 
) to form . regional co-operative group N-fixation, propagation and utilization in rice 

within Southeast Asia through which further fields); and D)associative N-fixation (azoto
technological advances or cooperation can The call for papers is out for the Fourth bacter, their contribution to the soil nitrogen, 
he channelled to member countries. International Symposium on Microbial azospirillum/grasses association, its role and 

For information on the symposium, con- Ecology ISME-4 to be held from 24-29 prospectives, inoculation with azotobacter 
tact Dr. Wan Mohamad b. Wan Othman, August 1986 in Ljubljana, Yugoslavia. For in- and azospirillum preparations). 
Secretary Organizing Committee, BlOnifT, formation on submitting papers, contact 
Dept. of Agronomy and Horticulture, Faculty ISME-4 Secretariat, Cankarjev dom, Con
of Agriculture, Universiti Pertanian Malaysia, gress and Cultural Centre, Kidricev park 1, 
Serdang, Selangor, Malaysia. The registra- 61000 Ljubljana, Yugoslavia, Telex: 32111 cd
tion deadline is 31 January 1986. kkc yu.Ri 

I INTERCIENCIA
NEW PU LICATIONS Biotechnology Symposium 

The National Council for Scientific and 
Technological Research (CONICIT), San 

Released earlier this year was the NifTAL range of topics about BNF in Africa. The Jose, Costa Rica, and the INTERCIENCIA 
FAO publication "Legume Inoculants and book may be ordered from the Nairobi Association organized a symposium held in 
Their Use" by Dr. Joe C. Burton. This stur- Rhizobium MIRCEN, Dept. of Soil Science, mid-July. Entitled "Biotechnology in tile 
dily plastic bound handbook is ready for use P.O. Box 30197, Nairobi, Kenya. The cost Americas II. Applications to Tropical Agri
by agricultural extension personnel, pro- of US$30 includes postage. culture," this symposium attracted over 
gressive farmers, and agencies engaged in thirty researchers from South America. 
encouraging legume grain and fodder A supply of "World Catalogue of The program covered a variety of biotech
production. Rhizobium Collections" Edited by V. B. D. nological topics including nitrogen fixation. 

Copies are available from NifTAL (P.O. Skerman is available from NifTAL. Cost of Other topics covered were the following: 
Box 0, Paia, HI 96779 USA) or FAD, Via this very useful book is $10 per copy, sur- creation of novel genotypes for tropical
delle Terme di Caracalla, 00100 Rome, Italy, face mail. Order from NifTAL's Communica- agriculture; clonal propagation; genetic im
for US$8. tion Section. provement; and genetic engineering. The 

neetings final session, a panel discussion,
A timely release is "Biological Nitrogen Also available from NifTAL is the Con- explored the exciting future of biotechnology 

Fixation in Africa" edited by H. Ssali and ference Book from the 10th North Amer- in agriculture. 
S. 0. Keya. This is the Proceedings of the ican Rhizobium Conference. The book The meeting was co-chaired by Dr. 
first Conference of the African Association contains abstracts of the work presented at Rod, igo Zeledon. For further information on 
for Biological Nitroo;, Fixation held from the meeting. Cost of the Book is $5 which the results of this symposium contact Srta 
23-27 July 1984 in Nairobi, Kenya. The includes postage. Silvia Hernandez, CONICIT, Apartado Postal 
540-page book inc-udes 52 papers on , wide 10318-1000, San Jose, Costa Rica 
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N-FIXING TREE NOTES
 

ACIAR's (Australian Centre for Interna-
tional Agricultural Research) Forestry Pro-
gram aims to develop guidelines for rational 
and effective use of trees indigenous to 
Australia in developing countries. This pro-
gram addresses the need for fuelwood 
sources in many developing areas. 

Program Coordinator Dr. John Turnbull, 
CSIRO Division of Forestry Research, Can-
berra, Australia, will be responsible for the 
operations of the ACIAR Forestry Research 
and Information Network which is now in its 
formation stages. 

Aims of the Forestry Program are to: col-
lect representative seed samples of potential-
ly useful tree species from Australia's 
extensive and unique genetic resources; 
evaluate and characterize these species 
under a range of conditions in developing 
countries; assess indetail the potential eco-
logical adaptability of selected species specif-
ically for high stress environments such as 

Porto Alegre MIRCEN: 

Site of BNF Course 

This course, sponsored by UNDP, has 
been organized by CIAT, the Porto Alegre, 
Brazil, MIRCEN, and NifTAL. Also contrib-
uting to the course is FAO. This course 
"Methods for evaluating th, contribution of 
Rhizobium inoculants tc productivity 3f 
tropical legumes" will be offered to invited 
participants during November and December 
1985 in Porto Alegre. The languages of in-
struction are Spanish and English. 

Although the course will be completed in 
four weeks, itis only the first of three phases 
in this training program. The second phase 
will be carried out by participants at their 
home institutions to evaluate the need for 
inoculation. And, finally, after follow-up 
experiments have been completed, an 
evaluation workshop will be held at CIAT. 

The aim of the program is to provide 
national BNF programs with appropriate 
methodology and the capacity for evaluation
of Rhizobium inoculants and inoculation 

technology for legumes which have been 
shown to be adapted to local conditions. The 
program will also include methods necessary 
for the identification of nutritional constraints 
to legume productivity and inoculation 
response. 

Participants are being selected in pairs 
consisting of an agronomist and a micro-
biologist. These two scientists will cooperate 
in carrying out these experiments. It is ex-
pected that the pair's expertise will provide 
a well balanced and successful program. 

semi-arid, saline, and calcareous conditions; 
document the characteristics of selected 
species with special reference to propaga-
tion and to treatment and management in 
cultivation; and encourage adoption of this 
technology by collaborati-g in forestry 
research projects with developing countries. 

Fuelwood is in critically short supply in 
many developing countries. Direct problems 
resulting from this shortage result in a de-
pressed living standard. Adverse agricultural 
effects are soil erosion problems through de-
nudation of the landscape by fuelwood 
gatherers, decreased food production when 

Central America: 

BNF Workers Unite 

An imptomptu problem solving session 
proved to 1)0 a highlight of the First Central 
American Workshop on BNF. The session 
responded to disparities held in the numbers 
of well trained researchers and the amount 
of funding available to BNF programs in the 
region. While some nations have well devel-
oped BNF programs, others are just begin-

ning activities in this area arid thus lack finan-

cial support, governmental interest, and 
trained personnel. 

The session was chaired by B. Hernandez 
of Panama. In the course of discussions 
on how to rectify the situation, the further 
advanced nations volunteered information 
and help. Among these offers of assistance 
were help in revising and preparing grant 
proposals and offers of training at home insti-
tutions of some of the scientists present. 

A key result of this session was an agree-

animal dung is burned as a fuel instead of 
being returned to the soil as fertilizer, and 
problems in water catchment. 

Dr. Rick Van Den Beldt, formerly with the 
Nitrogen Fixing Tree Association, University 
of Hawaii, has begun work at ICRISAT, Hy
derabad, India, on anew project. He will be 
working for the next two years with the sup
port of a grant from the Ford Foundation. 
Van Den Beldt plans to evaluate, along with 
an economist, the role of agroforestry in the 
semi-arid tropics and plan future research 
needs. His working definition of agroforestry 
to be us-d in this project is a mix of trees and 
annuals as related to all land use practices 
and systems where woody perennials and 
annuals can be grown either as relay crops or 
intercropped. 

ment by all members that greater regioal 
interaction would be beneficial. An informal 
network of workshop participants was estab
lished. The group is seeking funding for this 
network which will initially concentrate on 
information exchange, short term exchange 
visits, and periodic workshop/seminars. 

The formal presentations of this workshop 
included theoretical lectures on BNF as well 
as summaries on the state of BNF work in 
each country. Attending the workshop were 
two representatives of each country, a mi
crobiologist working in BNF and a legume 
breeder. 
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Workshop sponsors were NifTAL, the 
University of Wisconsin, Escuela Agricola 
Panamericana, and University of Puerto 
Rico-Bean/Cowpea CRSP. For information 
on this Central American Group, contact 
B. Hernandez, Dept. of Microbiology, Uni
versity of Panama, Republic of Panama; 
Carlos Ramirez, Faculty of Agronomy, Uni
versity of Costa Rica, Apartado 505, Heredia, 
Costa Rica; or M. Valdes, Dept. of Microbiol
ogy, Apdo 4-870, Mexico-4, D.F., Mexico. 



SCENES FROM THE 10 th NARC Photos by H. 

LFW Continued from page1 

the expression of BNF. 0 U.S.,-Japan 
Joann P. Roskoski (NifTAL) and Gerald 

Elkan (North Carolina State University) coor- - oba y psu 
dinated the workshop. Although the .n U.S./Japan Seminar on Factors Limiting 
workshop began on the free day of the North 0 "10 , Nitrogen Fixation by Soybeans was the title 
American Rhizobium Conference, it was a. - .ci "i of the fourth meeting held in conjunction 

pleasant surprise that of the 60 workshopwihte1h 
participants, 40 participants were program oranze 

ACTemeinwa 
by DronSree Oitt 

members and the other 20 were casual lle . "10,i' .- U, USA) and Professor Masuro Yamaguchi 

observers from the NARC. Representatives 
ot CIAT, IITA, CATIE, and other interna-

-,,L 
J. , I 

'v-W=(University 
,'"""""" 1 '

of Osaka, Japan). 

tionai ocenters were in attendance. Pictured above are members of the group in- INARC Continued form page 4 

During workshop discussions, developing specting a soybean trial during a field trip. ITUS, USA) talked about a mutant of Rhi
country scientists acknowledged that pro-I zobium that forms unusually high num
motion is the single most difficult problem bers of nodules, albeit ineffective. A lively 
to overcome in implementing inoculation and BOSTI D Continued from page 1 discussion session followed this presenta
they agreed that developing country scien- for Increased Bean Production, Dr. Rafael tion. Emphasized was the role that the 
tists should take the lead in promotion. One Palacios (Mexico); Improved Soil Fertility by plant host may play in interstrain competi
factor that has kept this from being done in Inoculation of Cover Legumes with Rhizo- tion. 
the past is that only recently has proof that bium and Mycorrhizae, Dr. E. Pushparajah Round Table IV "lnoculant Production" 
inoculation works been available. U.S. (Malaysia); Factors Limiting Biomass Pro- emphasized the need for product quality 
farmers have been using inoculation suc- duction and BNF of L. leucocephala in Acid assurance by either government or private 
cessfully for more than 50 years, but only in Soils, Dr. Blanca C. de Hernandez (Pana- producers. Tom Wacek (Kalo, Inc, USA) 
recent years has the value of inoculation ma); Associative N-Fixation in Grasses gave a review of inoculant production in 
been demonstrated for some crops in a few Growing in Saline Environments, Dr. Kauser terms of types of inoculant, methods of 
developing countries. A. Malik (Pakistan); Improving the Yield and application, and quality control. Stewart 

Another interesting fact surfaced during BNF of Bambara Groundnut, Dr. Mamadou Smith (Nitragin, Inc, USA) outlined large 
discussion. Even though Limiting Factor Gueye (Senegal); Interactions in Legume- scale industrial production as done in a 
experiments focus on basic scientific ques- Nonlegume Intercropping Systems, Ben- U.S. commercial operation. Dave Martin 
tions, developing country scientists related javan Rerkasemn (Thailand); and Culture, (Mintech, New Zealand) discussed the 
that practical spin offs of this basic science Maintenance, and Propagation of Azolla commercial aspects and potential for 
program have occurred in inoculant produc- Under Tropical Conditions, Dr. Nantakorn small scale production plants in develop
tion and Rhizobium strain development. Boonkerd (Thailand). ing countries. 

*8 . 1jj 
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Biotechnology in the Service of Agriculture 

Microbes are clever chemists. Their noble achievements are prise in many developed countries.
 
as yet unsurpassed by man himself. They are not only able to 
 Recent advances in molecular biology known as genetic
synthesize a variety of useful products from simple feedstcck, engineering have inaugurated a new era in human history that
but are also capable of degrading such complex insoluble promises to improve the very quality of our daily lives. They
substances as wood and wax, rendering them soluble. The provide the potential for tailoring beneficial traits into animals,
dawn of biotechnology was when man learned to use the plants, and microorganisms. Of particular significance to 
power of microbes for his own benefit-when he began to pro- agriculture are two advancing fronts in genetic engineering that
duce alcoholic beverages, fermented dairy products, and utilize either recombinant DNA methodologies or somatic cell
 
pickled vegetables. Biotechnology in its broadest meaning, hybridizations.

therefore, has been an established enterprise since the early In forthcoming issues of the BNF Bulletin, from time to time,

days of civilized history. Of relatively more recent vintage are we will highlight some of the new forntiers in agricultural
biotechnologies based on biological nitrogen fixation, namely biotechnologies. As a prelude, we are presenting below some
the practice of Rhizobium inoculation on leguminous crops. exciting developments that itilize the more conventional ap-
The inoculum industry has been a viable and profitable enter- proaches such as Plant breeding and plant tissue culture. 

Plant Breeding to Soybean Plants Tissue Culture for 
Alter Competitive from Somatic Cells Crops 
Patti rns of to be Field Tested This USAID program, established at Col

orado State University, seeks to accelerateRhizobium on The power of biotechnology isapparent the development of food crop varieties with 
when as little as i flask of soybean cells can high yields under conditions of environ-Soybeans 	 be regenerated into plants that would be mental stress. The project consists of four 
equivalent to 250 acres of soybeans. This components-research, networking, train-

P. B. Cregan and H. H. Keyser year soybean plants produced from soma- ing, and technical assistance.

tic cell cultures will be field tested by United The research objectives are to develop
The establishment of a new Rhizobium AgriSeeds Inc., Champaign, Illinois. methodologies for improved stress-tolerant 

strain in a large proportion of the nodules of The process, known as somatic embryo- selection andmutant plant regeneration,
field grown soybeans isextremely difficult in genesis, allows for consistent regeneration provide plant breeders with stress tolerant
soils in which indigenous strains are present. of viable, seed-bearing plants, according to germplasm and methods for rapidly cloning
Evidence suggests that in most soils of the a company spokesman, useful plants, and verify -tress-tolerance 
northern U.S., indigenous strains of Brady- Field tests of the regenerated plants will selection techniques through qreenhouse
rhizobiumjaponicum serogroup USDA 123 	 begin during the 1986 growing season and and field testing of whole plants.
will occupy from 50% to 100% of soybean distribution of improved soybean varieties Specific tasks are to obtain high-frequen
nodules even with the application of high could follow as soon as 1989. Early products cy, long-term plant regeneration of select
amounts of inoculum. Herein lies one of the could include new varieties of soybeans ed species-among the plants under study
most critical obstacles to the enhancement with resistance to various stress factors are soybean, cowpea and common bean 
of N2 fixation in soybean: strains of Rhizo- that would be difficult to select for in the and to develop techniques for 1I selecting
bium offering superior N2 fixation which are whole plant system; for example, herbicide a) tissue cultures tolerant to heat, salt,
already available, and those which may be resistance. drought, and/or aluminum, and b) tissue 
Continued on page 6 Continued on page 2 Continued on page 2 



Enhanced N-Transfer 
Research conducted by C. van Kessel, 

P. W. Singleton, and H. J. Hoben iNifTAL 
reseachers) indicated that N-transfer from a 
soybean to maize was enhanced by Vesic-
ular Arbuscular Mycorrhizal (VAM)fungi.
(Plant Physiology, 79, 562-563, 1985.) 

I 

A 

Using a split root technique, roots of soy-
bean plants were divided between twopots. In one nf the two pots two maize 
plats Inerne gon ith mie
y pots, two 

pots with maize were inoculaterd with the 
vesicular arbuscular mwycorrhizal tVAM 
funls, G/oUS fascicularus. Fifty-two days
after planting, "N-labeled ammonium sul 
fate was applied to the pots which con-

lined only soybean roots. Two days after 

application, significantly higher values for 

apon , "-N
siercenitexcess were found in 

roots 
 and leaves f VAM-infected maize 

plants as compared with the non-VAM-in-
fectedi maize plants. Results indicated that 
VAM fungi did enhance N transfer from 
one plant to another. However, additional 

studies are needed to establish the agro-

nomic significance of VAM-mediated N-

transfer for each specific legume.'non-

legume association, 


Continued from page 1 (TCCP) 

cultures more efficient at utilizing nitrate 

and phosphate; 2)obtaining highfrequen-
cy plant regeneration from selected cereal 

and legume protoplasts and 3)e cloning ni-


trate reductase and introducing cloned ni-
trate reductase into protoplasts. 

The training program titled "Tissue Cul-
ture Technologies and Laboratory Prac-
tices" was established at the TCCP facili-
ties to train scientists/technicians from de-
veloping countries who have an interest in 
starting or expanding a tissue culture labor-
atory. 
The course teaches basic tissue culture 
techniques and offers attendees an oppor-
tunity to develop a portfolio on crops of in-
terest to their particular countries. Trainees 
are expected to transfer knowledge gained 
Continued on page 7 

NifTAL Begins Study: 

Microbial Ecology in

Tropical Soils 

A major grant has been awarded to the 
University of Hawaii from the National Sci
ence Foundation. The NifTAL Project will
coordinate research on this grant which 
was awarded to study the effect of tropical
soil conditions on the fate of introduced or-
ganisms. The project will expand upon Nif-
TAL's International Network of Legume In-
oculation Trials' experimental design by ad-
ding environmental factors to develop a 
predictive model for inoculation response. 

Another aspect of the research is related 
to the current scientific concern regarding 
the fate of exotic organisms introduced into 
the environment. R/izobium is an ideal ex-
perimen:al model for this purpose because 
it is proven not to be harmful when intro-
duced into the environment, 
The proposed research is based on the 
neral hypothesis that measurable ecolog-

parameters determine, and can be usedto predict, the behavior of the native rhizo-

bial populations in tropical soils. And furth-
er, that these ecological factors will also 
control the fate of rhizobia introduced into 
soil and their interaction with the host
legumes. 

Research objectives are based on the fol-
lowing four hypotheses relating to: 
1. Abiotic Factors: Soil chemistry and cli-
mate influence the establishment, spread,
and persisterce of introduced strains of 
Rhizobium. 
2. Importance of Being Indigenous: Indige-
nous species of Rhizobium, due to selective 
pressures over time Jnd adaptat an to the
prevailing stresses, will out-compete inocu
urn strains derived from culture collections 
and from non-stress environments. 
3.Law-of-the-Minimum: When other fac-
tors, such as phosphorus, micronutrients,
 
or environmental stresses, are limiting plant 

growth, Rhizobiurn inoculation and/or nitro
gen application will have little or no effect 

in increasing productivity; and management 

practices that ameliorate limitations to 

legume growth (other than nitrogen) alter 

the balance between legume nitrogen de-

mandfore, and Rhizobiutm requirement, there-the Rhizobium requirement by the 
legume will be a function of management 

practices. 

Continued from page 1 (Soybean) 
This information excerpted from a recent 

article in GENETIC ENGINEERING NEWS 
also notes that plant breeders select for de-
sirable traits of use to farmers by working 
with plants in the field. But at the cellular 
level, thousands of cells can be screened 
for some of those traits in a shorter time. 
This is one of the main areas in which bio-
technology has the potential to increase the 
flow and speed of improved products to the 
farmer. 

2 

4. Persistence: While establishment of new 
rhizobia may be initially accomplished by
inoculation with high numbers or manipula
tion of the environment, the newcomers 
will not persist due to lack of adapation to 
the prevailing environmental conditions. 

Asian Leguhne Research 
Planned 

According to an article in AT ICRISAT, 
46 agricultural scientists from Bangladesh, 
India, Indonesia, Nepal, Pakistan, the Phi
lippines, and Thailand met to assess the 
progress made in supporting and strength
ening research programs on groundnut, 
chickpea, and pigeonpea since ther first 
meeting held in 1983. 

Of interest to BNF researchers aro sever
al recommendations from the group that 
make provision for linking together the ac 
tivities of relevant national, regional, and 
international research organizations within 
the region to ensure the efficient use of resources for the improvement of these crops; 
identifying ways of utilizing 'new" legume 
crops in local cropping patterns; planning 
multilocation trials to identify the adapta
tion of specific varieties; setting up joint 
projects for the basic research needed to
 
support crop improvement; and identifying 
training needs. 

Participants' recommendations and sum
maries of the contributed papers will be 
presented in a report on the meeting which 
isscheduled for release this year from
 
ICRISAT, Patancheru P.O., Andhra Pra
desh 502 324 India. 
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Training at Porto Alegre,-

Brazil
 

A training course in Rhizobium technol
ogy entitled "Methods for Evaluating the
 
Contribution of Rhizobium Inoculants to
 
the Productivity of Tropical Legumes" was
 
held from 16 November to 14 December
 
1985. The Department of Soil Science,
 
Faculty of Agronomy, UFRGS, Porto Ale- " 
 , 
gre, Brazil, was the location for this course. . 

Organized by CIAT, the Porto Alegre .
 
MIRCEN, and NifTAL, the :ourse was 
 - . *,d . 
sponsored by the United Nations Develop
ment Program (UNDP) with an additiondi! 
 . 
contribution by the Food and Agricultural
 
Organization of the United Nations (FAO).
 

Dr. Jardim-Freire and Mr. Pedro Selbach
 
were the local organizers. Drs. R. Bradley, Observing growth reactions of rhizobia Planting seeds in growth pouches

D. Harris, and J. Kipe-Nolt were the CIAT
 
instructors and organizers. H. J. Hoben
 
represented NifTAL as instructor and co
ordinator of the laboratory exercises. An 
 Opportunities
additional 15 scientists participated as
 
lecturers.
 

The course, given in both Spanish and Biotechnology Career 1984, and April 1987 f the program proves
English, emphasized "hands-on" experi- Fellowships period and renewals will be considered. 
ence in general Rhizobium microbiology, 
inoculation technology, and field and green
house experimentation. Theoretical knowl- The Rockefeller Foundation offers a pro- International Foundation 
edge in support of the practical exercises gram of career development fellowships 
and additional information was given in 30 that will give biotechnology scientists from for Science 
hours of lectures. Also included in the developing countries an opportunity to con
course was an 11-hour mini-workshop on duct investigations requiring periodic resi- The Foundation, founded in 1972, is a 
team research. dence at a premier research institution, non-governmental organization with a 

Attendance was by invitation and, when- This program, Biotechnology Career Fel- membership of 77 scientific academies and 
ever possible, candidates were selected as lowships, has a primary objective of assist- research councils in 67 countries, of which 
teams of agronomists and microbiologists. ing developing country scientists to assume two-thirds are in developing countries and 
The seventeen participants came from leadership in the development and applica- one-third in industrial countries. The Foun-
Latin American countries with the excep- tion of the new biotechnologies. Among dation is governed by an international Boardtion of one person from Zambia. the areas of biotechnology that are present- of Trustees with its secretariat being locat-

Following is a list of course participants ly being emphasized by the divisions of the ed in Stockholm, Sweden. 
and their countries: Renato Valenzuela Foundation participating in the program are Young scientists and technologists of 
Bedregal - Boliva; Stela Dalva Vieira Midlej agricultural sciences, i.e., application of ad- outstanding merit from developing coun-
Silva and Reinaldo Bertola Cantarutti- vances in molecular and cellular biology to tries are provided by the Foundation with 
Brazil; Joaquin Garcia Pena and Justo Ale- improved crop and livestock production. financial and other support in their work. 
jandro Barros-Colombia; German Hernan- Applicants to this program should have Between 1974 and January 1986, the IFS 
des Cordoba and Lidieth Uribe Lorio- at least Ph.D.-level training in a relevant has awarded grants to some 900 research-
Costa Rica; Marcial E. Guzman Alburez and field, excellent scientific qualifications, and ers in 86 countries in Asia, Africa, Oceania,
Maria Ines Castellanos Arrechea-Guate- a proven record of productivity. They and Latin America. More than half these 
mala; Juan F.Aguirre Medina and Anselmo should be citizens of developing countries scientists have received one or more re-
Cigarroa de Aquino- Mexico; Esteban Aro- holding a permanent position at a research newal grants. 
semena Jaen and Margarita X. Cornejo or teaching institution in that country. Their BNF workers may be interested inapply
Montenegro-Panama; Silos Gonzalez del participation in the program must be for- ing for grants in the scientific area of Ap-
Aguila and Caesar Augusto Reyes Atac- mally endorsed by the home institution, plied Microbiology. Criteria for a grant are 
Peru; Mirta Lopez Gutierrez-Cuba; and which must consider them to be on official the scientific quality and potential of the 
Martin N. Mbewe-Zambia. assignment during the period of the fellow- proposed research project and its relevance

ship. The host laboratory must be in the to the needs of the country. 
S .forefront of research in its field. In selecting Other essential information on grants _ , .fellows 	 and their host laboratories, the follows: 1) grantees must be native to, andFoundation will consider the relevance 	of cairy out the research in, a developing 

the research proposed to the needs of the country; 21 grants enable researchers to 
- applicant's country, as well as that coun- purchase equipment, expendable supplies,

try's commitment to biotechnology as a liarature, etc.; and 3) communication and 
i. 	 , development tool. sharing of scientific information between

0 For informationprocedures,on financialwritearrangementsBiotech- thegrantees and seniorthemselvesadvisors is encouragedand application 	 grantees and betwern 

nology Career Fellowships, Fellowship Of- and promoted by regional meetings andfice, Rockefeller Foundation, 1133 Avenue visits to projects. 
of the Americas, New York, New York For further information and grant appli10036 USA. The Foundation plans 	 to cations, write IFS, Giev Turegatan 19,Collecting nodules for isolating rhizobia award 50 fellowships between August, S-114 38 Stockholm, Sweden. 
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DIRECTIONS 
IN . 

COMMUNICATION , liii " 
Keep inmind that justSlides: Simple is Best because the space is big that.. 

doesn't mean you should fill it
 
Communication today is not with tiny words. The basic
 

simply conversation or letter principle that applies to legibili
writing as more and more ty is: Keep your slides clear
 
researchers and instructors are and simple, with the words ' .. 
 .
 
moving into producing their and graphics as large as
 
own communications by com- possible. 
 ., 
puter. Letters, lectures, The fact that you can read 
manuscripts, and even graphs the original at anormal reading
and charts are produced by the distance does not mean the typewritten copy can also be diagrams rather than intricate
writer. A seemingly natural final slide will be legible. Easy used, but projection shows its drawings (note the example
progression is the creation of reading depends on three keys ragged edges. Typewritten let- shown), and usc an overallgraphics which can be con- to legible slides: type size and tering should be considered view followed by close-ups of
verted to visuals for seminars style, contrast, and simplicity, the least preferred method, each section. 
and other types of presenta- A rule of thumb for judging Contrast between lettering Whether you do the graphic
tions. Therefore, it is essential the size of lettering or artwork and background is also very yourself or are assisted by
to have a basic knowledge of is to design the size of lettering important. Choose colors that others, it will enhance your
what makes a good slide, to be no smaller than 1/25 the are contrast widely, i.e., black visual presentations if you

The single most important height of the screen. For ex and white or yellow. Yellow is keep in mind these basics of
element to producing good ample, on a typical 2 meter known to be the most legible good slides. This final
slides is simplicity. There high screen, lettering should color for the farthest distance, reminder: aperfectly effective 
seems to be a tendency for project to at least 8 cm high. However, it should be used slide can be an inexpensive 
presenters to give in to the Artwork should also conform only on adark background black and white typewrittentemptation of filling that big to this basic rule in that letter- because yellow on awhite table if you remember that 
screen with facts -- too many ing used in the artwork should background goes against the simplicity is the key.

facts. Everyone who has at- follow the same 1/25 rule. high contrast rule. A very ef-
 NOTE: Much of tha information
tended a lecture, meeting, or Type styles give an oppor- fecti ,ecombination isusing in this article was excerpted
seminar remembers the table tunity to add distinction to white lines on black since the from Audiovisual Notes from
flashed on the screen with 5 visuals. There are several eye is attracted to the light Kodak, publication number
columns, 10 variables, and forms of lettering that work spaces on the screen. V9-2-2-5, available from
calculations carried out to the well on original copy for slides; Finally, back to simplicity. Eastman Kodak Company,
thousandths place. Those examples are press type letter- Eliminate everything that isn't Dept 412-L, Rochester, NY
slides rate low on the legibility ing, mechanical lettering, and essential to the message. 14650 USA. 
scale, typeset material. Regular Shorten headings, use simple 

NEW PUBLICATIONS
 

AZOLLA NEWSLETTER Newsletter: 
contributions to Managing Editor, Universi-AGROTECHNOLOGY ty of Hawaii, SMSS/IBSNAT Projects,I. Watanabe, Soil Microbiologist at IRRI 2500 Dole Street, Krauss Hall 22, Honolulu, 

(International Rice Research Institute), an- TRANSFER 25006Dole S A u 
nounces a new semi-annual publication,
the AZOLLA NEWSLETTER. This periodi- Agrotechnology Transfer is a newsletter 
cal fulfills a recommendation made at the that combines IBSNAT (international Ben- LIMITING FACTORS 
International Workshop on Azolla Use held chmark Sites Network for Agrotechnology WORKSHOP 
in early 1985 in Fuzhou, China, and is in- Transfer) Project's Benchmark Sites News 
tended to help workers share information, and the SMSS (Soil Management Support PROCEEDINGS 
keep abreast of developments in the field, Service) Soil Taxonomy News. The news
and maintain current information on Azolla letter will be preserving the information Proceedings of the Limiting Factors
specimen collections throughout the world, content of these two earlier newsletters Workshop held in Maui, Hawaii, during

Subscriptions to the newsletter are free. and, in addition, demonstrate how the qual- August, 1985, are now available. Interested
To subscribe, write to the editor, Dr. lwao ity and content of a single publication can researchers may request free copies from
Watanabe, Soil Microbiology Department, be made larger than the sum of its former the NifTAL Communication Section, P. 0.
IRRI, P. 0. Box 933, Manila, Philippines. parts. The newsletter will focus on the inte- Box 0, Paia, Maui, HI 96779 USA.
Regional editors are Liu Chung-chu (Asia), gration of interdisciplinary research through Also still available are a limited a number
T. A. Lumpkin (North and South America), systems analysis and simulation for agro- of the 10th North American Conference
Elizabeth G. Cutter (Europe), B. W. Norton technology transfer. Abstract books at $5 per copy. Request
(Australia), and H. F. Diara (Africa). Subscriptions are free. Send letters aid from the above address. 



___MEETING NOTES
 

Khon Kaen Venue 
Legumes will be the topic for a trainingto 

course and workshop to be held later in 
1986 at Thailand's Khon Kaen University. 

" Cowpea &Soybean Course 
International Institute of Tropical Agri-

culture and United Nations Development 
Program are planning to conduct a six-
week training course on cowpea and soy-
bean from 1 August- 15 September. Twen-
ty participants from 10 Asian counties will 
attend. 

For information on this course contact 
R.K. Pandey, IITA Grain Legume Improve-
ment Program, P. 0. Box 933, Manila, Phil-
ippines. 

ACIAR Food Legume
Workshop 

ACIAR (Australian Centre for Interna-
tional Agricultural Research) is sponsoring 
the workshop titled "Food Legume In-
provement for Asian Farming Systems" to 
be held from 1-5 September. This work-
shop will cover all aspects of the role of 
food legumes in the tropics and subtropics. 
Of particular interest to BNF researchers is 
the topic addressing limits imposed by 
edaphic factors, specifically nitrogen fixa-
tion. 

For information on this workshop con-
tact The Meeting Secretariat, Food Legume 
Improvement for Asian Farming Systems, 
ACIAR, GPO Box 1571, Canberra, Act 2601 
Australia. 

8th Australian N-Fixation 
Conference 

When it is convened in Adelaide, Austra
lia, from 1-5 December, 1986, the empha
sis of this conference will be expanded be
yond legume noduation into such topics as 
actinorhizzal associations and free-living
bacteria.Details on the conference are available 

from the Chairman of the Organizing Coin-
mittee, Dr. W. Wallace, Department of Ag-
ricultural Biochemistry, Waite Agricultural 
Research Institute, Glen Osmond, Ade-
laide, 5064, South Australia. 

100 years of N-Fixation 
b Researchhel latr inbium 

The Royal Society, London, England, 
will be venue for the discussion meeting 
titled "A century of Nitrogen Fixation Re-
search: Present Status and Future Pros-
pects" which will be held on 22-23 October, 
1986. Manv eminent interm:tionl BN F sCi 
entists will be on hand to discuss basic pro-

perties for natural N-fixing systems; gene
tics and regulation of nif and related genes; 
and objectives for future research and appli
;ation. 

For information on this meeting contact 
C. A. Johnson, Discussion Meetings Orga
nizer, The Royal Society, 6 Carlton House 
Terrace, London, SWIY hAG, UK. 

Advances in N-Cycling in
Agricultural Systems 

Information is now available for this 
11-15 May 1987 symposium which will be 
held in Brisbane, Australia. The meeting 
addresses the major problem of nitrogen 
deficiency in agricultural systems and aims 
to draw together worldwide experts to 
review existing knowledge of the nitrogen 
cycle and to identify future research needs. 

Write for information to Mr. Keith Weier, 
Symposium Secretary, Division of Tropical 
Crops and Pastures, CSIRO, Cunningham 
Laboratory, St. Lucia, Brisbane, Queens-
land, Australia, 4067. 

XIII RELAR 
TheMeetingthirteenthwill beLatinheldAmericanin PanamaRhizo-City, 

Panama, 19-25 October, 1986. This will be 
the first RELAR held in Central America. 
For irt abothis me icn 
For information about this meeting, con
tact Dr. Blanca Hernandez, RELAR 86, Uni
versidad de Panama, Panama, Republica 
de Panama. 

Rhizobium Technology 

A short course on techniques for Rhizo
bium identification for inoculant production 
and quality control will be held at Porto 
Alegre, Brazil, from October 5-18, 1986. 
Staff members of the Instituto de Pesquisas 
Agronomicas, Department of Soils, Univer
sidade Federal do Rio Grande do Sul and 
NifTAL will collaborate in the program as 
well as some specially invited scientists 
from other institutes in Brazil. 

Furtner information on this course 
should be requested from Prof. Pedro A. 
Selbach, Training Coordinator, IPAGRO/ 
UFRGS MIRCEN, Caixa Postal 776, 91500 
Porto Alegre, RS, Brasil. Deadline for the 
reception of applications is 30 August 1986. 

BNF Project Advisory Committee Meeting 

-. 

An international advisory committee was 
convened in late 1985 at the International 
Rice Research Institute (IRRI), Los Banos, 
Philippines, to review and evaluate the ac

complishments of a UNDP-sponsored Pro
ject being ,-onducted at IRRI. Pictured here 
are the members of this committee. 



POINT OF VIEW 
Dear BNF BULLETIN: 

In regard to transferring technology for 
small scale farming, the BNF BULLETIN, 
Volume VI, Number 1, 1985, quoted Dr. 
Nyle C. Brady, Senior Assistant Adminis-
trator for USAID, as stating that '... tech 
nology worthy of adoption cannot be trans
ferred Ito farmers with limited resourcesl 
unless existing technology is modified, or 
new technology directly related to the de-
veloping countries is developed, or both.' 
I coulclnt agree morer 

For the past several years I have been in-
creasingly involved with transfer of legume
inoculation technology to subsistence farmersinLatin ericology tndSuteCnea 
ers inLatin America ind the Caribbea:i 

Basin. Much of my work has been funded 
n-,- AID USDA grants. I recently attended a 
BNF Lirting Factors Grant Program Work-
shop in Hawaii where I presented a critique 
paper on the past, present, and future of 
the program. One of the two main points 
that I tried to make was precisely what was 
stated in the above quote. We contin,,e to 
make excellent progress in identifying -it 
ingfactors for BNF in subsistence farming, 
hut the process seems to stop there. Know-
ingwhat the limiting factors are is only the 
first step in transferring technology which 
will increase the productivity of subsistence 
farmers. The technology pertaining to 
legune inoculation is highly developed --

Continued from page 1 
developed through genetic engineering or 
other approaches, will be of no effect if they 
cannot occupy a substantial proportion of 
soybean nodules in the face of competition 
from indigenous strains. While most studies 
of competition among soybean rhizobia have 
focused on soil-rhizosphere ecology, the 
selection of more competitive strains, or 
massive inoculation trials, comparatively lit 
tie research has been directed toward the 
utilization of host plant genetic systems to 
improve the nodulation success of inoculum 
strains. It isthis latter approach that is being 
studied in the Nitrogen Fixation and Soybean 
Genetics Laboratory, Agricultural Research 
Service, USDA, Beltsville, Maryland, USA. 

Thirteen soybean genotypes have been 
identified at Beltsville which are sparsely 
nodulated by the USDA 123 serotype strain, 
In a competition study, when these plants 
were inoculated simultaneously with both 
USDA 123 and a more desirable strain such 
as USDA 110, 122, and 138, less than 10% of 
their nodules were occupied with USDA 123 
as compared to approximately 80% of the 
nodules of a standard soybean cultivar. The 
USDA 123 restricting soybean genotype 
formed very effective symbioses with 
USDA 110, 122, and 138. Two of the 
USDA 123 restricting genotypes, PI 371607 
and PI 377578 (PI Plant Introduction #) 
were used in further cxperiments to exam-
ine nodulation response with serogroup 123 
isolates obtained from soil in the U.S. and 
the People's Republic of China. About 25% 

but it was developed for high input, mech-
anized farming on large acreage of fertile 
lands. As a result, it is largely inappropriate
for direct transfer to subsistence farming 
systems. However, the existing technology 
is certainly valid in principle and very ame-
naable to modification and adaptation to 
the local,'regional needs of subsistence 
farmers. 

I offer the opinion that we need sustained, 
long-term programs, carried out on-site, 
which are aimed at simplifying'nodifying/ 
adapting high input legume inoculation 
technology into low input technology which 
can be effectively used by subsistence 
farmers according to local: regional needs 
and capabilities. These efforts depend on a 

long-term commitment. Dr. Borlaug has re
cently pointed out that the "Green Revolu-
tion" required seventeen years! I don't be
lieve a short-term solution ("qluick-fix") is a 
realistic expectation. 

The second point that I tried to make in 
my Workshop presentation emphasized the 
need for extension. In my experience, an 
agricultural extension service is often in-
adeouate or entirely lacking in developing 
countries. The reasons for this are many 
and complex and they vary from country to 
country. In my experience field workers in 
these countries are well aware of the exten-
sion need but cannot deal with the problem 
due to deficiencies in government infrastruc-
ture. 

of these isolates produced very sparse nod-
uation on the Pl's in a manner similar to 
USDA 123, whereas others produced vary-
ing amounts of nodulation with some iso-
lates producing nodule mass similar to 
USDA 110, 122, and 138. It was therefore 
apparent that inorder to restrict nodulation 
by the entire range of USDA 123 isolates 
the soybean germplasr would have to be 
examined for additiona host genetic fac-
tors which eliminate nodulation by those 
isolates which nodulated the Pl's. One 
USDA 123 serogroup isolate from Minne-
sota (MNI Ic)nodulated the Pl's particu-
larly well and it was used as the inloculurir in 
an examination of 875 additional soybean 
germplasm accessions. Three accessions 
nodulated very poorly with the MNI-ic. In 
contrast, these same genotypes nodulated 
well with the USDA 123 serotype strain. 
Research will soon be initiated to examine 
the proportion of the USDA 123 isolates 
which show restricted nodulation with these 
newly identified soybean accessions. In ad-
dition, genetic crosses between the various 
soybean genotypes is being undertaken to 
determine if the genetic factors condition-
ing restricted nodulation of the USDA 123 
serotype strain and isolate MN1-lc can be 
combined in a single soybean genotype. 
Such a genotype would hopefully restrict 
niodulation by a broad range of USDA 123 
isolates, 

A second approach using host genetic fac-
tors to restrict odulation by strains of sero-
group USDA 123 employs a Glycine sola (wild 
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The problem of low productivity subsis
tence farming has evolved over a long 
period of time and at great expense. The
solution will also require time and great ex
pense. If we do not initiate expenditure on 
the solution we will continue to invest in 
development of the problem. 

- D. H. Hubbell 
University of Florida 
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SHORT TAKES 
Frank Kumaga (formerly Frank Sorwli), 

a former NifTAL Intern, is at IRRI on a six 
month United Nations University fellowship. 
He will be working with Dr. I. Watanabe. 

Hussein Kamel, an Egyptian who is also 
a former NifTAL Intern, has received a peace 
fellowship granted by USAID and is working 
with Harold Keyser at Beltsville, Maryland. 

Casuarina N-fixation is the focus of a 
Joini FAO/IAEA Division Research project 
headed by Glynn D. Bowen. The work is 
mainly being carried out in Adelaide, Aus
tralia. 

soybean) genotype recently identified at 
Beltsville which nodulates but fixes little N2 
with several Bradyrhizobium japonicum 
strains. Fixation by this genotype is excep
tionally poor with USDA 123, but incontrast, 
highly effective symbioses are formed with 
fast-growing (Rhizobium fredi) soybean rhi
zobia. When seed of the wild soybean (PI 
468397) was grown in the same sterile soil 
with a standard soybean cultivar and inocula
ted with both USDA 123 (B. japonicum)and 
USDA 193 (R. fredi), 85% of the nodules of 
PI 468397 contained USDA 193, In contrast, 
only 2% of the nodules of the standard cul
tivar were occupied by USDA 193. Thus, 
PI 468397 appears to prefrentially nodulate 
with R. fredii rather than USDA 123. This 
characteristic may provide a vehicle where
by strains of serogroup USDA 123 and other 
B. japonicum can be excluded from nodu
ation in favor of highly effective fast-grow
ing soybean rhizobia. Research is now 
underway to investigate the inheritance of 
this characteristic in PI 468397 and to deter
mine if the trait can be successfully trans
ferred to the cultivated soybean. 
Keyse,, H. H., Weber, D. F., 8 Uratsu, 
S. I.. (1984). Rhizobium laoonicum Sero
group and Hydrogenase Phenotype Distri
bution in 12 States. Appl. Environ. Micro
biol. 47, 613-615. 
Keyser, H. H. and Cregan, P. B. (1984). in
teraction of Selected Glycine so/a Sieb. 8 
Zucc. Genotypes with Fast- and Slow
growing Soybean Rhizobia. Crop Sci. 24, 
1059 -1062. 
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N-FIXING TREE NOTES
 

What's in a Name (or 

Acroname!) 


Occasionally, people will confuse NifTAL 
and NFTA (Nitrogen Fixing Tree Associa-
tion) perhaps because both organizations 
are associated with the University of Hawaii 
and are interested in N-fixing trees; how-
ever, there the closasimilarity ends. NFTA, 
a private, non-profit corporation, concen-
trates solely on trees. Its purpose is to en-
courage international research and devel-
opment, communication, and utilization of 
nitrogen-fixing trees to provide fuel, fertiliz-
er, forage, food, fiber, forests, and other 
products for human benefit. 

.A major thrust of NFTA's development 
focus isassembling existing information on 
production and utilization technologies,
disseminating this information to develop-
ment workers and farmer organizations, 
and seeking means of effectively getting 
trees planted. A small grants program de-
signed to encourage private voluntary or-
ganizations to help farmers plant trees was 
initiated in 1985. Small grants for innova-
tive community-based NIFT projects are 
currently targeted for organizations in 
Bangladesh and the Philippines. 

Continuing NFTA publications are Leu-
caena Research Reports ILRRi Nitrogen 
Fixing Tree Research Reports(NFTRR, 
and NFT Highlights. NFTA has produced 
several useful publications on N-Fixing 
trees, of especial note to tree researchers 
are WOOD PRODUCTION AND USE and 
its companion, LEUCAENA FORAGE PRO-
DUCTION AND USE. 

NFTA continues to provide quality con-
sulting services upon request to both gon-
eminent and non-government organizations, 
Training workshops and other in-country 
training programs are being planned, 

Collaborators-from university research-
ers to missionaries-are invited to partici-
pate in NFTA's multi-level trials. All partici-
pants receive the book GUIDE TO THE 
ESTABLISHMENT OF RESEARCH AND 
DEMONSTRATION PLANTINGS OF N-
FIXING TREES. 

The most informal level of the trials has a 
demonstration focus. In this trial seeds of 5 

Continued from page 2 (TCCP) 
from the course to their own institutions in 
their home countries. 

Technical assistance is expected to 
strengthen the capabilities of developing 
countries to produce stress-tolerant plants,
expand the plant biotechnology knowledge 
base, and increase the rate of plant bio-
technology transfer. To carry out these 
goals, the TCCP will provide limited finan-

to 10 tree species are provided along withinstructions. The second level is a site adapt-
ability trial which includes provision of a few 
more species and in which a planting regime
is followed. The final, and most formal level, 
is a scientific and statistical trial in which an 
experimental design is used and strict rec-
ords are kept. 

Anyone interested in participating in 
these trials or in receivinq any other infor-
mation should contact NFTA at: P. 0. Box 
680, Waimanalo, HI 96795 USA. Annual 
dues are $10 for members from developed 
and $5developing countries. 

Forestry/Fuelwood Research 

Recently approved by USAID and being
implemented by the Science and Technol-
ogy and Asia-Near East Bureaus is a project 
to enhance forestry/fuelwood research 
capabilities and knowledge in developing 
countries. The project's goal is to meet 
basic needs of these countries for fuelwood 
and other tree products; for improved land, 
water, and human resource management; 
and for increased employment and income, 

Research will be conducted to 1) improve 
formulation, planning, and management of 
forestry/fuelwood research and develop 
agriculture/ forestry linkages; 2 eupport 
and develop networks of scientists and in-
stitutions in developing countries focused 
on the assessment, improvement, and man-
agement of fuelwood /multipurpose tree 
species; and 31 enable researchers to ad-
dress their own critical forestry/ fuelwood 
needs through better use of on-farm forestry 
techniques and agriculture related research 
information. 

Winrock International has been awarded 
the prime contract for this project within 
which the University of Hawaii has been 
subcontracted to provide data-base man-
agement services. A data base will be built 
by developing, collecting, analyzing, and 
synthesizing research information from all 
regions which will encourage and support 
activities in selected reseach support areas, 

cial assistance, in the form of sub-agree-
ments, to scientists in developing countries 
who conduct research compatible with the 
TCCP objectives. The research should in-
volve the food crops important to the coun 
try for which the research is intended. 

Networking will be carried out through 
the International Plant Biotechnogy Net-
work IIPBNet which was formed to en-
courage and facilitate information ex-

such as multipurpose/fuelwood tree selection and improvement, biotechnology, en
vironmental models, methods and tools. 
Another key element of the subcontract isconsulting with researchers to create an ex
perimental design that will facilitate accu
mulation of accurate, useable data. This 
database management system will be Io
cated on the Hamakuapoko Campus on the 
Island of Maui where the NifTAL Project is 
located. 

Tree Project in the Philippines 

Jerry Bisson, a USAID Agricultural Devel
opment Officer stationed in the Philippines, 
reports on the Rainfed Resources Develop
ment Project he manages there. The objec
tive of this project is to develop innovative 
approaches for implementation of technol
ogy to address problems of upland rainfed 
and coastal areas. 

The project which began in 1980 is using 
an approach of research, policy dialogue,
and pilot field activities. Research is primar
ily r.arried out in support of the project. Pro
ject activities began with an agroforestry 
pilot project coordinated through a Univer
sity, Municipal Managers Office, District 
Forester, and the Provincial Governor's 
office. 

The ;trategy used was to start with a 
simple soil conservation intervention by 
contouring a hillside and installing canals 
for irrigating dinin Ls,Giricidi cand 
caeia leucocephala. Interested, innovative 
farmers worked together in groups of ten to 
fifteen persons. These pilot projects be
came "hot sites" with an appeal that moti
vated other curious farmers to visit the sites. 
This provided training opportunities not on
ly for the participating group, but also to 
the visiting farmers. 

Bisson has found that the project pro
vides not only a method to approach and 
identify local leaders, but also a technique 
to motivate farmers and teach them asimple 
technology. 

Mr. Bisson, who is also a cooperator with 
the Nitrogen Fixing Tree Association, can 
be contacted through the U. S. Embassy, 
1201 Roxas Building, 395 Buendia Avenue, 
Manila, Philippines. 

change among scientists in developing 
countries through a newsletter, an annual 
Network conference, annual visits by TCCP 
personnel and the technical assistance and 
training mentioned above. For more infor
mation on the project, contact Dr. Murray
W. Nabors, Director, Tissue Culture for 
Crops Project, Department of Botany, Col
orado State University, Fort Collins, CO 
80523 USA. 
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DOA-BNFRC Course: 

Rhizobium Inoculant 

Production 

A training course in Rhizobiun Inoculant 
Production Technology was jointly orga- A 
nized by the Thailand Department of Agri- . 
CUlture Fixation Resource Center (BNFRCd. 
The course was held from 3-28 March 1986 
aThe ou wasuhldinfro 3heDO8 . "landson" experience with fermentersMarh s 

at the Rhizobiurn Building ofnd theaiDOA.asuvMs.ornscarceO A )
Y enc r. N nta t (
Yenchaiveloping 
Boonkerd (BNFRC) were instrumental in inimunosorbent assay (ELISA); the acety
the organization and hosting of the course. le-ie reduction assay; and the ureide method 

Participants selected for this course were fcr determining N-fixation. These aspects of 
Usha Kiran (India), Sebastian Wangaruro i:ioculant production were comprehensively
(Kenya), Fuzoyah Bte Ibrahim (Malaysia), covered in 21 lectures and 18 practical exer-
Kayo Devi Yami (Nepal), R.G.A.S. Raja- cises. In addition to the normal microbio-
pakse (Sri Lanka), Binsar P.A. Radjaguk- logical techniques learned in the course, the 
guk (Indonesia), and Ronnie Nyemba (Zam- participants gained valuable "hands on" ex
bial. The sponsoring agencies for the par- perience operating stainless steel fermenters 
ticipants were ICRISAT, FAO, BOSTID, built in Thailand based on the prototype
UNESCO, lIE (New York), University of II- design developed at the NifTAL Project in
linois Zamare Project, and Eurindo Com- Hawaii. 
bined P.T. (a private company from Indo-

nesia). 


9 Fairest Bean of All? 
NCenter 

Apparently inspired by the winged 
bean soup served during a dinner fol-
lowing a BNF symposium, Dr. Buck-
minster Fuller, the well known engi
neer, inventor, humanist, and poet 
and also a conference participant 
composed the following oem on the 
winged bean: 

No politicking hog wash 
No vote seeking hokus pokus 
Real nitrogen enfixing 
Genus Psophocarpis

E
0 tetragonolobus 

~. Soup and French cut 
Formally served 

Z Not only did not bloat LIS 
0- But also pleased our palates
Sealing packages of peat inoculant Long podded Psophocarpus 


tetragonolobus 
Course instructors were Drs. R. J. 

Roughley (Principal Research Scientist, Purple, yellow, brown and green
Dept. of ,Agriculture, N.S.W., Australia), Sometimes spotted
Nantako, Boonkerd (BNFRC Director), Sometimes clean 
and Padma Somasegaran (Microbiologist, Grotesquely knotted 
NifTAL Project). Roots unseen 

The four week intensive course covered Why do they call you
exercises on Rhizobiurn isolation: strain Winged Bean? 
selection; genetic compatibility and cross-
inoculation groups; media preparation and Nodulated tuber 
growth of Rhizobrum; methods of enurner- Pole bean tall 
ation of rhizobia; mass culture of Rhizobium Flowers, seed pods
in fermenters; carrier processing; inoculant Edible all 
preparation; inoculant quality control Who's the fairest 
methods; seed inoculation; and antisera Bean of all 
development. Soy or Psophocarpus

Several techniques that may be used to tetragonolobus?
back up inoculant production research were 
also taught. These were the fluorscent an- Richard Buckminster Fuller 
tibody technique; membrane filter im- January 1978 
munofluorescence (MFIF); enzyme-linked _ 

S&T/AGR Soil and Water 
Projects to Work 
Together 

Renewable Natural Resources RNR) 
Division, Science and Technology Branch, 
in the U.S. Agency for International Devel
opment's Office of Agriculture has initiated 
an effort to create a new alliance of eight 
projects dedicated to improving the use of 

sac soil an d water resources in the deoladwtrrsucsi h enations. e projects are: 

Soil Management Support
 
Services ISMSS)
 

International Benchmark Sites
 
Network for Agrotechnology
 
Transfer (IBSNAT)
 

Technology of Soil Moisture
 
Management (TSMM)
 

Soil Management Collaborative
 
Research Support Program
 
(TropSoils) 

International Fertilizer Development 
(IFDC) 

Nitrogen Fixation in Tropical
 
Agricultural Legumes (NifTAL)
 

Water Management Synthesis 
(WSM) 

Tissue Culture for Crop Production 
(TCCP) 

The alliance was formed during a Nov
ember, 1985, meeting in which AID called 
together representatives from each of its 
eight soil and water projects and advised 
them that the limits of time and budgets
made it imperative that the projects assert a 
new commitment to teamwork and coordi
nation. Representatives were advised that 
their projects should not operate indepen
dently of one another, but must meet theirindividual objectives as one program, unit

ed. The projects were asked to propose a 
plan that would unite them in concept and 
function. 

A coordinating committee consisting of 
representatives of each project met again in 
January, 1986, and agreed on a more struc
tured effort having the primary objectives 
of: 1) consolidating the cluster of RNR's 
soil and water related projects into an inte
grated program; 2) advising and assisting 
AID in matters of agricultural research; and 
3) promoting the utilization of new agro
technologies in the developing countries 
through the dissemination of innovative 
concepts and techniques. 

The committee is seeking comments and 
suggestions. Responses may be addressed 
to Dr. F. H. Beinroth, Chairman, Soil and 
Water Program Coordinating Committee, 
Department of Agronomy and Soils, Univer
sity of Puerto Rico, Mayaguez, PR 00708. 



I X A J . 

In recent years, molecular genetic
studies focused on biological nitrogen 
fixation (BNF) have provided insight 
into the genes involved in nodulation 
(nod genes) and nitrogen fixation (nif
genes). ,itudies of Klebsiella pneumo-
niae ha ve identified 17 genes involved 
in the synthesis and regulation of the 
nitrogenase system. At the same time, 
studies of some Rhizobium species
have identified some of the genes in-
Inthe fast growing hizobium spe-

cies (R. trifolii, R.leguminosarum, R. 
phaseoli,R. meliloti,and R.fredii),nod 

and nifgenes are located on plasmids, 
whereas in the slow-growing species 
(Bradyrhizobium spp.) these genes are 
on the chromosome. In this article, we 
would like tocomment onsome recent 
advances in this field. 
Reiteration of the nif genes. Inour 
laboratory, it has been shown that sev-
eral naturally-occurring strains of R. 
phaseuli have three regions containing 
the nitrogenase structural genes. Two 
of the regions have copies of each of 
the three genes, nit H,D,and K; where-
as the third region harbors only the nit 
H gene. Reiteration of nif genes has 
also been shown in other rhizobial 
species, including R. fredii and the 
broad host range strain ANU 240. 
Whether gene reiteration allows for 
better symbiotic performance remains 
to be demonstrated. 
Genomic rearrangements of the 
nif genes. Genomic rearrangements 
would result in the activation (orextipc-
tion) of existing pathways. R. Hasel-
korn's group has reported that in Ana-
baena the nitrogenase structural genes 
are comprised of different transcrip-
tional units. During differentiation from 
vegetative to heterocyst, the nifgenes 
undergo a rearrangement that joins
them into a single transcriptional unit, 
activating theirexpression.On theother 
hand, in some isolates of R.phaseoli, G. 
Soberon and coworkers have found a 
high frequency of genome rearrange-

Mole cl 

Genetics 


ments that lead to the lossof nifgenes.
This could explain the high frequency 
of ineffective isolates found in nature. 
Nod genes: their expression is con-
trolled by plant metabolites. Genet-
ic studies have led to the identification 
of some of the nodgenes. Interestingly, 
some genes (the nod ABC genes) are 
homologous between different rhizo-
bial species,suggesting common prin-
ciples and probably mechanisms, in 
the invasion of legume roots by Rhizo-
bium. Other nod genes are specific for 
each system and though .obeinvolved 
in the determination of host compati-
bility. Recent studies have indicated 
that the expression of nod ABC genes 
(or "common nod"genes) is controlled 
by metabolites present in root exu-
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dates.S. Long'sgroup hasfound thata 
normal component of root exudates, 
the plant flavone, luteolin, is the main 
activator of the expression of these 
genes in R.meliloti. This is a significant 
breakthrough in our understanding of 
the chemical signals involved in the es
tablishment of the Rhizobium-legume 
symbiosis. 
Alternate system for nitrogen fixa

lated Azotobacte, vinelandii mutants 
which were affected in the nitrogenase 
structural genes. As expected, those 

mutants were unable to fix nitrogen.
 
The unexpected finding,however,was
 
that inthe absence of molybdenum in
 
the culture media those mutants re
gained the ability to fix nitrogen. This 
strongly suggested the presence of a
second nitrogen fixing enzyme system
in A vinelandii.Recent biochemical evi
dence by J. Bishop and J. Postgate's 
groups indicates that the new system is 
not only inhibited by molybdenum, but 
requiies vanadium for its functioning. 

Important as they are, the findings
summarized above raise new ques
tions. What is the function of gene
reiteration in Rhizobium? What is the 
role of genome rearrangements in the 
maintenance and variation of a symbi
otic genome? What are the regulatory
mechanisms that govern the expres
sion of the "common nod" genes? 
Which are the genes and affectors that 
govern host specificity? What is the 
function, biochemical composition and 
distribution of the second nitrogenase 
system? How can molecular genetics
help improve the competitive perform
ance and nitrogen fixing efficiency of 
the Rhizobiumlegume symbiosis? 
Theseare but afewof the criticalques
tions that will demand attention in the 
years to come. 

Submitted by: David Romero and 
Rafael Palacios 

Nitrogen Fixation Research Center 
University of Mexico 
Cuernavaca, Mexico 

http:theirexpression.On
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Science & Technology 
Cooperation 

The Program in Science and Tech-
nology Cooperation (PSTC), is admin-
istered by the Office of the Science 
Advisor of the USAID. The Program 
seeks to stimulate new and innovative 
research on problems that confront 
developing countries and is imple-
inented by a system of highly competi-
tive research grants which undergo 
scientific peer review, 

PSTC gives highest priority to sub-
missions from scientists in those devel-
oping countries which receive USAID 
development assistance. Cooperation 
with U.S. scientists is encouraged but 
not required. Applicants may be affili-
atedwithuniversities, non-profitorfor-
profit organizations, and/or govern-
ment laboratories. Although PSTC does 
not support research in developed 
countries, competition for these grants 
is also open to U.S. investigators and 
scientists from middle income coun-
tries when the research is particularly 
relevant, unusually innovative, and 
where there is a strong linkage with 
developing countries. 

Generally, PSTC seeks new research 
ideas in the natural sciences, such as 
biology and chemistry, and in engineer-
ing. Innovative findings that can be 
readily applied to serious developing 
country problems are accorded high-
est priority. Included in the six areas of 
investigation identified for special
emphasis and priority funding are Bio-
technology/Immunology and Plant
Biotechnology. 

Further information is available re-
garding what other topics can be con-
sidered; what areas PSTC excludes; 
how to write a preproposal; when and 
how to submit a preproposal; how pro-
posals are evaluated; and why pre-
proposals fail. To submit preproposals 
or request information, cortact: Office 
of the Science Advisor, Agency for Inter-
national Development, AID/SCI, 720 
SA-18, Washington, D.C., USA 20523. 
The next deadline for receipt in Wash-
ington, D.C. of 2-3 page preproposals 
is 1 February 1987. 

Promising Mid-altitude 

Soybeans 


Soybean lines which are very promis-
ing for mid-altitude locations (1000-
1500 m) in Africa have been developed 
and tested by International Institute of 
Tropical Agriculture (IITA) in Plateau 
State, Nigeria. These lines were devel-
oped in field trials over a three-year 
period as part of a collaborative proj-

ect with the Evangelical Church of 
West Africa (ECWA) Rural Develop-
ment, at an elevation of 1300 m. 

Based on exploratory trials in 1983 
and discussions with cooperatorsthroughout Africa, IITA researchers dis-
covered that soybean lines selected 
at low elevations often mature 10-30 
days later when grown at elevations 
higher than 1000 m. These lines were 
consequently low yielding unless the 
rainy season was exceptionally long. 

Three trials with early maturing lines 
were completed in 1984. Based on 
these result., eleven moie trials were 
undertaken in 1985. Many 1986 trials 
are being done using the best seed 
from the 1985 trials. Results from pre-
liminary yield trials were encouraging. 
Some of the promising lines will be 
further tested in advanced trials in 
Nigeria, Zimbabwe, Tanzania, and 
Kenya.The best of these lineswillthen 
be made available to national pro
grams in 1987. 

For further information on these soy-
bean lines, contact IITA, PMB 5320, 
Oyo Road, Ibadan, Nigeria.The above 
was excerpt from a story in IITA RE-
SEARCH BRIEFS 

UJAL 

ACIAR Ecological Studies 

Recently reported by Rodney Rough-
ley in the ACIAR Food Legume News-
letter is an ecological program study-
ing root nodule bacteria and the use of 
legume inoculants. This program is 
based on the fact that BNF is a major 
contributor of N for agricultural produc-
tion. The level of input depends on the 
N-status of the soil, suitable conditions 
for legume growth, and highly effective 
strains of rhizobia to nodulate roots. 
The introduction of legumes into new 
areas is often delayed by lack of suita-
ble rhizobia in the soil, but these can 
be introduced at seeding or planting.

Briefly, the following collaborative 
subprojects were approved by ACIAR's
Board of Management: 

Malaysia: 1)Malaysian Agriculture 
Research Development Institute(MAR-
Dl)- Determine the nodulation status 
of peanuts and leucaena; 2) Rubber 
Research Institute Malaysia (RRIM)-
Determine the nodulation status of 
Pueraria phaseoloides and Calopogo-
nium caeruleum (these plants are used 
as cover crops on rubber plantations), 
Also at RRIM, sample sources of peat 
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carriers for rhizobia. 

Thailand: 1) Study population dy
namics of introduced strains of rhizo
bia for some species of Stylosanthesand leucaena. 2) Soybean Rhizobium 

compatibility and need for inoculation. 
The Philippines:1)Ecology of Rhizo

bium nodulating tree legumes; 2) Ecol
ogyof Rhizobiumnodulatinggrain leg
umes in the Philippines. 

Jordan: Ecology of rhizobia in Medi
cago spp. as related to vegetation, soil, 
climate and management. 

ACIAR provides technical backup, 
advice on inoculation problems en
countered, as well as providing inocu
lants for their collaborators. 

Mutual Cooperators 

Several of the developing coun
try collaborators who will be par
ticipating in .ieACIAR study are 
former NifTAL trainees orvisiting 
scientists. These are from Thai
land, Dr. Banyong Toomsan of 
Khon Kaen University and Mrs. 
Ampan Bhromsiri of the University 
of Chiang Mai; and from The 
Philippines, Mrs. Angela Almen
dras of theVisayas State College
of Agriculture and Dr. Erlinda 
Paterno of the University of the 
Philippines at Los Banos. 

-__.,_,,_____,___ 

ACIAR Workshop 

Over 300 participants from 15 coun
tries and nine international organiza
tions attended the ACIAR-sponsored 
Workshop on Food Legume Improve
ment for Asian Farming Systems in 
Khon Kaen, Thailand, from 1-5 Septem
ber 1986. The theme of the Workshop 
was the limitations to productivity and 
adaption of food legumes in the farm
ing systems of Asia. 

The Workshop addressed the basic 
theme in a number of ways through 
invited paperscovering the majorlimits 
to productivity and adaptation, a poster 
session encompassing the research,
training and publication activities ofvarious institutions in the region, afield 
tour to observe some regional limita
tion to legume crop improvement, con
tributed papers addressing the major 
limits and aspects of legumes in pro
duction systems, and concurrent forum 
sessions at which major issues and 
potential resolutions were raised in 
plenary sessions. 

Food legumes are commonly seen 
in Asia as secondary to the majorcereal 
crops and are therefore relegated to 
marginal land with little if any inputs. 



Also, food legumes receive littlegovern-
ment support and, in part because of 
this, are perceived by farmers as low 
yielding, high risk crops. These prob-
!ems are compounded by the large
numberof legume cropsgrown in Asia 
and limited scientific knowledge of 
them. There was universal support of 
delegates for the development of a 
multidisciplinaryteam approach tothe 
improvement of legume crops.

The question of the appropriate na-
ture of the environments for selecton 
and testing was debated at length, and 
divergent views were expressed re-
garding the use of controlled test envi-
ronments versus testing in the fdrmers' 
fields. The strong disciplinary focus in 
researchorganizationandconductwas 
seen to be a fundamental constraint to 
crop improvement. 

Proceedings will be published by
Plant and Soil as a special volume. For 
information on availability of this pro-
ceedings, contact Mr. E. S. Wallis,
Department of Agriculture, University 
of Queensland, St.Lucia, QId., 4067,
Australia. 

A_ 
\ 

3 Interns at Bangkok BNFRC 

An internship program has been set 
up at the BNF Resource Center for 
South and Southeast Asia. This pro
gram is for scientists who have experi
ence in rhizobial technology or who 
are now working in this area and require
additional techniques or skills to im
prove their expertise.

Dr. Nantakorn Boonkerd, Acting
Director, BNFRC, believes that intern
ship training is more effective than 
other types of training courses. He 
reasons that a trainee can make per-
sonal decisions about the technique 
or subject of study undertaken and will, 
therefore, have a stronger sense of 
commitment to the program. Also, train-
ing time is used most effectively since 
no time is spent teaching topics that 
are already well known by the intern. 

This year, the following three scien-
tists have participated in the internship 
program: 
*S.I. Khan, University of Dhaka, Bangla-

desh. Dr. Khan is an Assistant Profes-
sor in the Department of Soil Science. 
His program centered on the study of 
strain identification using agglutina-
tions, gel immunodiffusion, and fluor-
escent antibody technique. 
° Mirghani Abdel Rahman Wasfi, Uni-
versityof Khartoum, Sudan. Dr.Wasfiis 
a Lecturer in the Department of 
Botany, Faculty of Science. His training 
program was designed around his 
desire to have an overview of Rhizo-
bium technology and inoculant pro-
duction. 
* Sirag Ali Ibrahim, University of Khar-
toum, Sudan. Dr. Ibrahim is a Lecturer 
in the Department of Botany. He opted
for the general program in inoculum 
production and field evaluation of 
Rhizobium. 

Anyone who is interested in informa-
tion on future internships should con-
tact Dr. Boonkerd, BNFRC, Rhizobium 
Building, Soil Science Department,
Department of Agriculture, Bangkhen,
Bangkok, 10900 Thailand. 

Biotechnology of N-Fixation 
in the Tropics 

Over 100 participants from 8 coun-
tries in South and Southeast Asia, Aus-
tralia, France, and the United States, 
attended a regional symposium and 
workshop from 25-29 August at the 
Universiti Pertanian Malaysia. It was 
sponsored by Unesco, the UniversitiPertanian, and Malaysian Society of 
Soil Science. This Symposium and 
Workshop was a follow-up activity of a 
1983 meeting that was held in Bang-
kok, Thailand, to formulate the estab-
lishment of a "BNF Resource Center 
(BNFRC)forSouth and Sutheast Asia:' 

-

The symposium was divided intoses-
sions on the impact of fundamental 
applicationsofBNFinagriculture, phys
iological, environmental and nutrition
al factors affecting BNF, and methods 
for measuring BNF. In addition, a two
day workshop focused on the research 
problems related to application of BN F 
in field crops and wetland crops. A dis-
cussion of future directions in BN F 
research was also held. Representa-
tives of South and Southeast Asian 
countries presented country reports 
in which ongoing research and the3 

organizations involved in this research 
were highligl, d. Finally, the work
shop closed with a panel discussion 
and formulation of resolutions, one of 
which was to hold another BNF meet
ing in 3 years either in Thailand or in 
The Philippines. 

The general consensus by partici
pants was that the quality of research 
in the region is high and that the re
search activities are relevant to the 
needs of national programs. Partici
pants stressed the need to communi
cate research results and the potential 
of BNF to policy makers in their coun
tries. In addition, it was felt that the 
resources of most countries in the re
gion were adequate for the type of 
research now being conducted, but 
that present resources would not facil
itate moving into areas such as genetic
engineering. 

Research highlights were presented
in diverse fields of BNF in seven ses
sion held over the three days. Topics
included were: Session I: Th,-, impact 
of microbiology and biochemistry on 
BNF; Session II: Fundamental applica
tionsof BNFin agriculture; Session II: 
Methods of measuring BNF; Session 
IV: Commercial applications of BNF in 
agriculture; Session V: Physiologicaland environmental factors affecting
N-fixation; Session VI: Effects of miner
al nutrition on symbiotic systems; and 
Session VII: General aspects of BNF. 

Participants suggested that the 
BNFRC in Thailand periodically publish 
a list of BN F researchers in the region,whattheyaredoing, and bywhom they 
are being funded. 

Proceedings are expected to be pub
lished inthespring of 1987. Forfurther 
information, contact The Secretary,
BlOnifT, Dept of Agronomy and Hor
ticulture, Universiti Pertanian Malay
sia, 43400 UPM, Serdang, Selangor, 
Malaysia. 

- -

During the field trip, participants ob
serve the use of legumes for ground 
cover at the Malasian Rubber Research 
Institute. In the foreground, Y Vasuvat 
and Y Dommergues check Prioria for 
nodules. Among the others shown are 
N. Boonkerd, E. Paterno, R. Tabor, and 
P Wadisirisuk. f
 



1  DIRECTIONS 
IN
 

COMMUNICATION
 
Information di ;emina-

tion has evolved into 
many forms in our modern 
world. There are slide pro-
grams and videotapes 
replacing photographs, 
computers which process 
words and data much 
more accurately and faster 
than hand written or calcu-
lated data, and televisions 
which spread news of 
current events farther and 
faster than printed news-
papers. All these technol-
ogies are appropriate in 
certain circumstances. In 
the developing word, how-
ever, the most basic of all 

information disseminating 
devices-books and maga-
zines-are virtually 
unavailable. 

Through the BNF BUL-
LETIN "Continuing Bibliog-
raphy:' NifTAL provides 
limited document copying 
services for developing 
country researchers, as 
well as noting the avail-
ability in the BULLETIN's 
"New Publications" sec-
tion of free or low cost 
publications. Many other 
organizations also provide 
similar services, but there 
is still a long way to go in 
providing the variety and 

number of publications publications, researchers 
necessary for effective can easily locate and
BNF research. request reprint copies.

One possibility to help Subscribing to a publica
meet the need for keep- tion of this type can 
ing abreast of current stretch limited library
research is to subscribe periodical budgets. This 
to one of the relatively action will not solve the 
low cost information serv- information crisis in the 
ices. For example, weekly developing world, but it
issues of one such serv- will go a long way in 
ice (Current Contents) are providing access to cur
prepared containing cop- rent research articles to 
ies ot the tables of con- BNF workers. 
tents of current journals. For further information 
Additionally, there is a key on this topic, contact the
work index, author index, NifTAL Communication 
and an author address Section. 
list. By reviewing such -P. Ferguson 

NEW PUBLICATIONS
 
Soil-Based AgrotechnologyTlransfer-

This volume edited by Dr. James A.
Silva and published by the Benchmark 
Soils Project, University of Hawaii, is 
the final report of the Crop Production 
and Land Capabilities of a Network of
Tropical Soil Families Project. It con-
tains an assessment of agrotechnol-
ogy transfer made by the project and 
reports its studies.The book provides 
information accumulated bythe Bench-
mark Soils Project about soils and soil 
management, 

For information on obtaining copies 
of this book, contact the International 
Benchmark Sites Network for Agro-
technologyTransfer (IBSNAT), Depart-
ment of Agronomy and Soil Science,
College of Tropical Agriculture and 
Human Resources, University of 
Hawaii, Honolulu, HI 96822 USA. 

Newly Translated: Legume 
[noculants and Their Use 

This useful pocket manual jointly 
3repared by NifTAL and FAO, has been 
:ranslated into 3 languages -Spanish,
French, and Thai. For information on 
)btainingcopiesof the French or Span-
sh editions, contact FAO Publication 
)ivision, FAO, Via del Terme de Cara-
;alia, 00100, Rome, Italy.The Thai edi-
ion should be requested from the 
3NFRC, Rhizobium Building, Depart-
nent of Agriculture, Bangkhen, Bang-
,ok, Thailand. 

Crop Productivity 
Crop Productivity Research Impera

tives Revisited is the result of presen
tations and discussions at an Interna-
tional Conference held at Harbor 
Springs, Michigan, from 13-18 October 
1985. Editors Martin Gibbs and Carla
Carlson have puttogetheran extreme-
ly useful volume. "This book...presents 
research needs in the contexts of 
newer demands on agriculture-and 
newer opportunities-and expands the 
discussion to science policy:' states 
the foreword to this book. 

Of interest to BN F workers are work-
ing group reports on genetic improve-
ment, plant and cell physiology, rhizo-
sphere dynamics, and biological con-
straints. 

Freecopiesmaybeobtainedbywrit-
ing to meeting organizer Dr. Sylvan 
Wittwer, 108 Agricultural Hall, Agricul-
tural Experiment Station, Michigan 
State University, East Lansing, MI 
48824 USA. 

Fixation of Atmospheric 

Nitrogen 

Dr. C. Rodriguez-Barrueco has an-
nounced that the Spanish language
book "La Fijacionde Nitrogeno Atmos-
ferico"is now in print.To obtain this 69-
page book which provides an overview 
of BNF, contact Coordinator Silvino 
Cuadrado Sanchez, C.S.I.C., Apartado 
257, Salamanca, Spain. 

Methods in Legume-Rhizobium 
Technology 

Recently this book, authored by P. 
Somasegaran and H. Hoben of NifTAL, 
was reviewed in the American Society 
of Microbiology News by Dr. Peter P 
Wong of Kansas State University. In 
part, thereviewreferred tothebookas 
"...a well-organized and comprehen
sive laboratory manual...the emphasis 
...is on the microsymbiont... It is a de
scriptive or how-to type of publication 
intendedasa manual for a6-weektrain
ing course...within this context the 
authors have succeeded admirably. 
Moreover, the book can serve as a 
guide for setting up a Rhizobium inoc
ulumprogram, understandingtheoper
ationofsuchaprogram, and helping to 
evaluate or modify an ongoing program 
... I would certainly recommend thisbook not only to sc;entists and techni
cians of developing countries, but toall scientists who are isolating, identify
ing, and evaluating rhizobia." 

Feedback from users of this first edi
tion has been extremely helpful to the 
authors in compiling a list of errata. 
This list will be distributed shortly to all 
those in possession of this edition. 
This book is available from the NifTAL 
Project Communication Section. Cost 
is $22, but copies are available for$10 
to qualifing developing country BNF 
workers. 
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Biotech for Sustainable Farm 
Systems 

The implications of biotechnology 
for sustainable farming systems werediscussed at a scientific smoimence 

dsisiM 
held in Washington, D.C., during March,
1986, and sponsored by the Institute
for Alternative Agriculture, Inc. 

Some interesting information was 
presented at the meeting by leaders in 
the field. A synopsis of some of their 
ideas follows: 
* Molecular genetics should be more 
effective than traditional plant breeding
because specific desirable traits can 
be transferred; 
* Better information is needed on ge-
netically engineered plants and mi-
crobes before they are released into 
the environment. Some scientists be-
lieve that all genetic codes have been 
mixed together at some previous time 
and then lost because the combination 
was not adapted and useful;
* Alternative aqriculture (reduced com-
mercial input systems) has developed 
an awareness of the need for research. 
Nearly 1 out of 10 U.S. agricultural
scientists is involved in alternative 
agriculture;
* There are several hundred bioterh-
nology firms in the U.S. alone and at 
least 50 firms are active in plant bio-
technology; Continued on page 6 

Nyemba Receives M.S. Degree 
C 1with 

~meeting 

- -~ 

10= 

Ronnie Nyemba, one of NifTAL's grad-

uate students at the University of 

Hawaii, completed his program in early

September. Nyemba came from Mount 

Makulu, Zambia, and his program was 

financed by the University of Illinois 

Zamare Project. His M.S. seminar and 

examination were 
held at the NifTAL 
Headquarters on August 14.The semi-
nar titled "Soybean Nodulation and 
Nitrogen Fixation as Affected by the 
Interaction of Phosphorus and Seed 
Inoculation Rate" presented work done 
by Nyemba at both the main University 
campus and field research at NifTAL's 
Maui Headquarters. He looked at the 
interaction between inoculation rate,
P-fertility, and N-fixation by soybean.

Nyemba returned to Zambia in late 
Septembervia the University of Illinois. 
He will be stationed at Mount Makulu 

anc expects to produce inoculants for 
the many soybean farmers who havebeei' using NifTAL/Zamare producedinociants for the past two years. 

A Tribute to J. M. Vincent
A rbt oJ .Vnetbec 

One of the leading scientists in 
Rhizobium work, Dr. James M.Vincent, 
was given a tribute when a two-day
meeting was held in his honor at the 
University of Sydney, Australia. The 
meeting entitled "Microbiology in 
Action" featured presentations on all 
aspects of Rhizobium as well as 
general microbiology, 

Dr. Vincent was a pioneer in Rhizo-
bium microbiology work. During his 
career he conducted extensive re-
search, wrote important literature, and 
taught or interacted with many of the 
researchers presently working with 
Rhizobium. One of his books, "A 
Manualforthe Practical Studyof Root-
Nodule Bacteria" served as a standard 
text for many years. It is not unusual to 
hear Rhizobium workers refer to 
themselves proudly as a "Vincent 
Product: 

Molecular Biology Meeting 

Molecular biology of the Rhizobium-
legume interaction will be the topic of 
a meeting designed to promote an 
exchange of ideas between a maxi
mum of 60 scientists actively working

either or both partners in the 
Rhizobium-legume symbiosis. Thewill be held in a hotel in Amalfi, 

Italy, from 7-11 April 1987. The work
shop fee will cover transport from the 
airport or station, accommodation,
and meals. A limited number of travel 
grants will be available. 

People interested in receiving a 
circular and further information are 
invited to write to: Professor J. E. 
Beringer, Unit of Molecular Genetics,
University of Bristol, Woodland Road,
Bristol BS8 lUG, UK. 
International Food Legume

Research Conference 


.L 
L 

Enjoying a lunch break during the 
intensive program of the 1986 Food 
LeguIuiI Research Conference are 
from left, "ake Halliday, Lloyd Frede-
rick, David Herridge, and Ben Bohlool. 
The conference was held from July6-
11, 1986, in Spokane, Washington.. 
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l1th NARC Announced 

The first announcement for the 11thNorth American Rhizobium Confer
has been received. The meeting 

will be held at Laval University, Que-
City, Canada, from 9-15 Augustb ec an o m will 

1987. The second announcement will 
be mailed only to those responding to 
the first announcement. 

The conference will be in plenary
sessions and will include addresses 
by guest speakers, round tables, and 
coniributed papers (oral and posters).
AllpresentationswillbeinEnglishand 
the scientific program is being devel
oped around the topics of Rhizobium 
taxonomy, physiology, genetics, ecol
ogy, inoculation, and agronomy. The 
call for abstracts will be made in the 
second announcement. 

To receive the first and second 
announcements, contact the Dr. Hani 
Antoun, 11th North American Rhizo
bium Conference, Department of Soils,
Faculty of Agricultural and Sciences, 
LavalUniversity, Quebec, CanadaG1K 
7P4. Pre-registration and receipt of 
abstracts deadline is April 30,1987. 

Romero Completes Program
0, 

c 
, 

David Romero-Camarena from Cuer
navaca, Mexico, spent 6 weeks at
 
NifTAL Headquarters beginning in mid-

September on a collaborative research 
program. Romero, who recently receiv
ed his M.S. from the University of 
Mexico, is currently working on his doc
torate degree at the Center of Nitrogen
Fixation, University of Mexico. 

His research program at NifTAL will 
give him an overview of different growth
systems for assessing the nitrogen fix
ing abilities of different mutants of 
Rhizobium phaseoli. These mutants 
(developed in Dr. Rafael Palacios'lab
oratory in Mexico), derived frrm a strain 
that naturally contains three copies of 
the nit-structural genes, have one or 
more copies inactivated by transposon
insertion. Romero is being sponsored
by a BOSTID (Board on Science and 
Technology for International Develop
ment) grant from the U. S. National 
Academy of Sciences. Iql 



Biotech continued from page 5 
* Results of a survey of biotechnology 	 POINT OF VIEW 
companies show that in plants the most 
common product is expected to be 
seeds, but beneficial microbes (rhizo-
bia,mycorrhizae, Bacillus thuriengensis,
etc.) and genes may be developed; and 
* Emphasis was placed on using re-
sources available on the farm to the 
greatest amount possible and to devel-
oping plants and animals better able 
to cope with pests and stresses. Time 
and research will be needed to develop 
the biotechnology products for agricul-
ture, then they will need to be assess-
ed for their practical and economical 
potential. 

For information on obtaining copies 
of this symposium's proceedings con-
tact the Institute for Alternative Agri-
culture, 9200 Edmonston Road, Suite 
117, Greenbelt, MD 20770. 

- L. R. Frederick 

COMMERCIAL CORNER 
This issue marks the first of a 

continuing section of our news-

letter for useful information on 


Rhizobium and inoculation tech-
nology submitted by companies

inthe field. Below are excerpts 


from an information bulletin. 

To Inoculate or Not To 

Inoculate... 

The answer isnot always"yes:'
but it ies"is more times than 

many people think. Simply put, 
the farmer needs to inoculate 

when there are low numbers of
Rhizbium inthe soil Inthe case 

of soybean, generally ifa crop 

has not been grown previously 

there are no soil rhizobia present 

and inoculation isnecessary.Ifa 


crop has been grown previously, 
the number of effective Rhizo-
bium in the soil will depend on 
the following: 
" Wasthepreviouscropwell nod-
ulated?


hat e 
What is the pH of the soil? pH's 
survival of rhizobia n 
surviais oriot o 
the soil? All bacteria,including 

rhizobia, survive best when 
thrh ie whnbestreatertha 
thereisgreaterthan 1%organic 
ntesthe nbatch 

"	What is the normal moisture and 
temperature status of the soil? 
Hot, dry soils generally do not 
support high populations of rhi-

The low cost of inoculants 
relative to the overall cost of 
soybean production makes in-
oculation a good insurance 
treatment. 

Have You Thanked Your 

Curator Lately? 

Taking care of a germplasm collec-
tion is an enormous responsibility, yet 
often a thankless job. The curator of 
the collection and his assistants are 
not only charged with collecting and 
cataloguing new germplasm, but also 
with the formidable task of assuring 
the purity and authenticity of cultures 
sent out. 

The NifTAL Project manages a com-
prehensive collection of Rhizobium for 
tropical legumes. It contains nearly 
2000culturesfrom diverse sources, of 
which approximately 1700 are cata-
logued. A select group of nearly 50 
strains are identified as superior and 
are recommended for 15-20 econom-icallyimportant grain, forage, and tree 
legumes. This group contains the 
rhizobia that are used in our Interna-
tional Network of Legume Inoculation 

Trials (INLIT) that have been con-
ducted by more than 200 collaborating
scientists in over 50 countries. These 

"INLIT"strains are characterized exten-
sively and field-tesied and most are 
antigenically distinct. NifTAL also pro-
vides antisera (and fluorescent anti-
bodies) for those who wish to studythe 
ecology of these rhizobia in the field.The increasing number of requests 
for Rhizobium from the NifTAL collec-
tion is testimony to the increasing 

awareness of the potential benefits ofBN Ftechnologiesin developing courn-
tries. It is rare, however, for our curator 
toreceivealetterofencouragement, a 
note of appreciation, or technical feed-
back from recipients of cultures. Only 

when problems arise is he notified. 
What is especially discouraging is that 
very few recipients ever even acknowl-
edge receipt of cultures. 

At NifTAL.wefollowastrictand rigor-
ous protocol to ensure the purity ofcultures we distribute. One microbiolo-
gist starts the process by preparing a 
batch of lyophilized cultures for the 
collection following extensive testing 
and purity confirmation of each stock 
culture. Another microbiologist then 
does a blind quality control test on a 
random selection of ampulesfrom that 

before it is deposited in the col-
lection for distribution. Periodically (1-
2 times per year), random samples from 
the active collection are analyzed for 
purity and authenticated on the host 

plant. Each batch in the collection is 
coded and representative ampules 
are saved for future verification. Each 
order of cultures sent out from NifTAL 
also contains a on"-page instruction
sheet for proper opening of thefreeze-
dried ampules.We believe that if these 
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instructions are followed closely the 
chances of contamination are mini
mized. 

Despite all the above safeguards, of 
course, it is still possible to end upwith 
a contaminated culture. It is difficult, 
however, to assess the source of con
tamination and determine where it 
occurs-either at the sending or the 
receiving end of culture distribution. 

In addition to the standard microbio
logical precautions for handling bac
terial cultures in general, there are 
certain guidelines that pertain to 
Rhizobium in particular. I would like to 
share with you some of the dos and 
don'ts for handling Rhizobium: 1) 
Authentication is the hallmark of care
ful work in Rhizobium research; so do 
check yourcultures for proper nodula
tion on their appropriate hosts before 
embarking on a long and arduous 
research project; 2) When you receive 
a culture do, by all means, streak the 
culture out on appropriate media for 
purityandgram staingrowth formicro
scopic verifications, but, do not select
single colonies, unless for specialized 

purposes such as genetic or biochem
ical studies. Rhizobia are known to 
produce variants in culture and one is 
never certain which variant is being
selected. Consequently, different inves
tigators might end up working with different variants of the same culture; 3) 
If you must select single colonies or 
need to reisolate the culture from 

rodules, do make sure to authenticatethe isolate as Rhizobium, and, do not 
rely on the good reputation of NifTAL 
oranyothersupplier; 4) If you suspect 
contamination, do write to the curator 
as soon as possible and request a 

replacement. Your notificatior, will 
prompt an immediate purity check on 
the batch from which your cultures were 
taken; 5) Some rhizobial cultures, 
especially those from tropical loca
tions,do notsurvivefor long periods in
culture, especially when refrigerated
(some Sesbania rhizobia are particular 
sensitive),so, do transfer cultures fre
quently and keep back-up slants for 
referral; and 6) do keep records of the 
original designation cultures, and, do 
not yield to the temptation to rename 
cultures received from other sources. 

The NifTAL collection represents a 
diverse genetic base for use in basic 
as well as applied work. It is compiled 
and maintained for your benefit. The 
curator works diligently to keep this 

germplasm resource current and use
ful.Yourfeedbacktohiminthecharac
teristics and peculiarities of your cul
tures will provide a knowledge base 
that would benefit us all. Please keep 
us informed. 

-B. Ben Bohlool 

1p 
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N-FIXING TREE NOTES
 

Ken McDicken, formerly of the Nitro-
gen FixingTree Association (NFTA), has 
been selected as species network 
specialist for the Forestry Fuelwood 
Research and Development (F/Fred)
Project. He will be outposted in Bang-
kok, Thailand, where his duties will 
include coordinating establishment of 
multi-purpose tree information ex-
change and research networks. Re-
search will focus on the assessment 
and improvement of multi-purpose 
trees to meet the needs of small farm-
ers for tree products like fuelwood, fod-
der, etc. Activites will include meetings,
workshops, training, publications, and 
research support. 

Also with the F/FRED Project is a 
recent NifTAL visitor, Kirtland Barker, 
who is the Winrock International over-all coordinator for the F/FR ED 

fj 

Dr. Peter Dart of the Australian Na-
tional University in Canberra, NSW, is 
working with Mercedes Garcia at Los 
Banos, The Philippines, through an 
ACIAR collaborative agreement. They 
are looking atthesuitabilityof approxi-
mately 12 species of fast growing N-
fixing trees. The study, being done in 
several different areas of the Philip-
pines, will assess the trees' response 
to inoculation and their rhizobia re-
quirements. 

S H O R 

Former NifTAL training participant,

Frank Kumaga, has entered into a 6-
month IRRI training program with Dr. I. 
Watanabe of the IRRI microbiology sec-
tion. Kumaga will be conducting BNF 
research as well as conducting acollab-
orative experiment with NifTAL. This 
study will compare the inoculation 
response of promiscuous nodulating
soybean lines developed in Zambia to 
North American cultivars. Background 
work for this experiment includes char-
acterizing the native population of 
Rhizobium for both types of soybean. 

4, f 

While quantifiying N-fixation by 
acacias in Arid Australia, Dr. J. Pate 

The BOSTID Tropical Tree Programs
will have a combined meeting at Har-
vard Forest, Petersham, Massachu-
setts, from November 9-14. Holding
the meeting in a temperate locale is a 
significant departure from thelocations 
of previous meetings-for example,
Kenya, Thailand, and Mexico. Although
this is not a tropical venue, participants
will have a chance to see the activities 
that aregoing on at Harvardwith actino-
rrhizal species, such as alder and 
casuarina. 
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DVbhDh 
r.iaarchInoftheTataEnergy 

Research Institute in New Delhi, India,th e o sc e 

thpUAHeoecnewrkhstetee

visitedUAveleNifTALduringt a researchkh tourn ein 
on mass propagation of elite Leucaena 

leucocephala germplasm using meri-
stem culture methodology. This re-
search proceeds from basic to applied 
as the tree seedlings she produces 
are provided foroutplanting in refores-
tation and bioenergy projects run by
extension agencies.

The overall purpose of the program
is to insure that high-yielding germ-
plasm is utilized in tree programs. In 
addition, Dhawan is now working on 
the research and developirent of mass 
propagation systems for other species
of fast-growing, N-fixing trees with high 
multi-use potential, such as Albizia 
species. 

T o T 

found 6N"5 too Iowto use natural abun-
dance so he is using acetylene reduc-
tion. Fixation was highest in youngest 
trees and decreased thereafter. But, 
same aged trees, if grown in green-
houses, fixed over longer periods of 
time-suggesting H20 may limit fixa-
tion in the field. 

t 

1977 NifTAL Participant, Mrs. 
Gayaga Ocampo, of Manila, The 
Philippines, continues her research in 
soil microbiology specifically in the
legume-Rhizobium symbiosis. Addi-
tionally, she serves as Quality Control 
Officer in the production of legume7 

Three institutions engaged in re
search and development in the semi
arid lands of Kenya (Kenya Agriculture
Research Institute, Machakos Inte
grated Development Program,and the 
National Dryland Farming Research 
Station) became research partnerswith
the International Council for Research 
in Agroforestry. These groups con
ducted a series of field trials including 
atree leaf manuring and intercropping 
systems trial. Among the data obtained 
from the 3rd year crop were rather 
promising results in increased maize 
yields when using Cassia siamea and 
Leucaena leucocephala for green
manuring. This information was ex
cerpted from a story in the ICRAF 
Newsletter. 

USAID/Port-au-Prince has requested
technical assistance from NifTAL to set 
up an inoculant production facility in 
Haiti to produce rhizobia inoculum for
N-fixing trees. Based on experiences 
in Zambia and Turkey, NifTAL sug
gested two alternatives-either obtain
ing a government loan for starting a 
commercial inoculant production plant 
or developing a state inoculant plant.
NifTAL was asked to p!ay a major role 
in establishing the facility and in pro
viding training, technical assistance,
and back-up services.The alternatives 
are presently under consideration oy 
USAID/Haiti. 

A K E S
 
inoculantsforthe Bureau of Soils, Min
istry of Agriculture. 

Recent visitors at the NifTAL Project
have been Mrs. Yenchai Vasuvat of 
the Department of Agriculture, Govern
ment of Thailand; Dr. Loneragan, Pro
fessor of Biology, School of Environ
mental and Life Sciences, Murdoch Uni
versity, Australia; Surjan Singh, Pro
gram Specialist, Agriculture, Research 
& Institutional De.elopment USAID-
New Delhi, India; Dr. S. C. Gupta, Pro
fessor of Botany, University of Delhi,
Delhi, India; and Dr. David R. Mears,
Agricultural Research Advisor, USAID, 
New Delhi. 112 



MIRCENS IN THE LIMELIGHT
 
Recently, the Microbiological Resource Centers have their economy. The scope for the MIRCEN s includes soil 

been in the news as U.S. funding to UNESCO has been fertility, rehabilitation ot arid lands, bioconversion of waste,
drastically cut. Reactions from scientists have been swift feed, fuel, and fodder,and production of microbial insecti
and strong. For example, editorials and commentaries on cides through biotechnology.
the subject, appearing in SCIENCE and the ASM NEWS, The amount of funding expected for the MIRCL.N sfrom 
have expressed concern with these funding cuts. We pre- the U.S. fiscal year 1987 budget is only $20,000, to be 
sent here some comments on the subject. awarded to the American Society for Microbiology for 

The Microbiological Resource Centers (MIRCEN s)es- allocation to the MIRCENs in accordance with an ap
tablished in 1975 are carrying out highly cost-effective proved work plan. The funds available will assist with com
international programs. The MIRCEN s provide an infra- munication and research interaction among the centers. 
structure for a world network incorporating regional and However, the allocation is small in comparison with the 
interregional laboratories geared to the management, dis- original budget submission of $175,000. Investment by 
tribution and use of microbial gene pools. The MIRCEN the United States has already yielded significant return 
network supports workshops, training courses, and re- for this country by making available a source of genetic 
search projects. The centers reinforce conservation of material for biotechnology applications. The MIRCENs 
microorganisms, some emphasizing Rhizobium gene pools are a bargain: high productivity, low cost, and enormous 
in developing countries with an agrarian base. The MIR- potential. Here is where the United States may be penny-
CEN s have been active in fostering development of new wise and pound-foolish in its foreign aid allocations. Ex
technologies adapted to specific regions and have pro- cerpts from an editorial in SCIENCE by Rita R.Colwell,
moted the application of microbiology to strengthen world University of Maryland, College Park, MD USA. 
economies. They conduct programs throughout the world 
to investigate the economic usefulness of microorgan- From AMS NEWS: 
isms to help meet both present and future agriculture, An ASMforum byStuartW.Glover, professorofgenetics
chemical, energy, food, health, and waste-management at the University of Newcastle, Newcastle upon Tyne,
needs. But, despite a history of growing success, the U.S. England, notes the important part that MIRCENs play in 
support of M IRCENs previously provided through U.S. serving educational needs in microbiology in the develop
membership in UNESCO will be sharply reduced in the ing world. He writes that if these needs can be fulfilled, the 
fiscal year 1987 budget. development of microbiology in these countries will be in 

Overall, the network provides a knowledge base in micro- good hands and microbiology's important role in contri
biology and biotechnology that is needed throughout the buting to health, agriculture, medicine, and industry will 
world in both developed and developing countries to sup- be assured. 
port the new biotechnology industries. The MIRCENs The American Societyof Microbiology has taken astrong
offera working network beneficial to the United States by stance urging Congress and the administation not to let 
providing access to unusual and important genetic mate- international politics (i.e., disenchantment with the politi
rial of potential application in industrial processes and to cal characterof UNESCO) interfere with valuable scientific 
developing countries in providing application of biotech- programs such as the MIRCENs. 
nology appropriate to their needs, especially in enhancing 

Rhizobium MIRCEN 
Where they are: NifTAL PROVIDED SERVICES BNF BULLETIN 

VOLUME VII, Number 2 
NifTAL Project OUTREACH 
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Re-Greening of Haiti: AID AOP's Attempt Through Tree Planting 
Years of poor land use management,

rising population, and increasing de-
mand for agricultural and, in particular, 
wood products have resulted in serious 
environmental degradation in Haiti. In 
the forefront of efforts to reverse this 
trend is the USAID sponsored Agrofor-
estry Outreach Project (AOP) whose 
initial phase ranfrom 1981 through 1986. 

Recently refunded through 1990, 
AOP's goal is to reduce and ultimately 
reverse the ongoing degradation of 
Haiti's natural resources by motivating 
Haitian peasants to plant and maintain 
trees. Inthe course of accomplishing its 
primary goals, the project hopes to ob-
tain reliable information on the techni-
cal, economic, and social variables of 
forestation in Haiti. AOP has adopted a 
unique strategy by supporting the idea 
of planting and harvesting trees as cash 
crops with near-term profitability. It thus 
appeals to the immediate self interest 
of cooperating small farmers. Italso en-
courages tree planting by providing 
plant material, training, and support 
services to planters. 

, , 

*prove the productivity of marginal lands 

HarvestPgone of the last fewlarge Proso-
pis stands in the Northwest for charcoal. 

Nitrogen-fixing leguminous trees, 
such as Leucaena leucocephala, L di-
versifolia, Samanea saman, Albizia leb-
bek, Gliricidia sepium, Calliandra calo-
thyrsus, and Acacia auriculiformis figure 
prominently in the AOP program. Be-
cause the tree seedlings experience 
severe environmental stresses upon 
outplanting-one of which is insuffi-
cient nitrogen in the poor soils of the 
outplanting sites-AOP Project nursery 

personnel routinely inoculate all sus-
ceptible seedlings with Rhizobium in-
oculant provided by NifTAL 

-

; 

Reforesting hillsides dramatically re-
duces erosion and improves agricultural 
potential. 

CARE, the Pan American Develop-
ment Foundation, Operation Double 
Harvest, a coordination and technical 
support unit, and University of Maine 
and Universityof Florida research teams 
comprise the management and opera
tional units of the Agroforestry Outreach 
Project.CAREand PADFworkwithsmall 
farmers in the Northwest and through
out the rest of the country, respectively.
Operation Double Harvest works with 
large landowners helping them to im

through large scale tree plantings.
These organizations have establish-

ed outreach programs designed to help 
the farmer manage all aspects of his 
own tree plantings, including making 
decisions on which species to plant,
where and when to harvest, etc.Thus all 
benefits of trees planted accrue directly 
to the farmers. Although CARE operates
its own seedling production and exten-
sion network, while PADF works pri-
marily through local non-governmental 
organizations, both groups have estab-
lished extensive regional nursery sys-
temsto service theiroutreach programs. 

By any standards, AOP has been an 
unprecendented success. It developed, 
tested and proved that a tree planting 
extension methodology based on in-
come-generation and self-interest can 
work. It has also stimulated over 200 

local organizations to become involved 
in agroforestry activities in the course 
of which hundreds of persons have 
been trained in nursery installation, 
maintenance, extension, and in other 
areas related to tree planting and man
agement. 

Concrete accomplishments of the 
AOP include: the production and distri
bution of over 27 million fast-growing 
hardwood seedlings, the involvement 
of overllO,O00 farmers in tree planting
efforts demonstrating the economic 
potential of trees as a crop, the estab
lishment of 39 regional nurseries with an 
annual production capacity approach
ing 15 million seedlings, the outplanting 
of 40% of project seedlings on hillsides 
where erosion control is desperately
needed, and the establishment of over 
60000 linear meters of Leucaena hedge
rows set up in 500 small farmer-man
aged demonstration plots. 

N-fixing Casuarina trees intercropped 
with vegetables yield wood products 
and enrich the soil via BNF 

If the project continues at its present 
pace several long term benefits are pos
sible. Rural incomes and the incomes 
of those who transform wood products, 
e.g., charcoal makers, are likely to in
crease. Erosion may be reduced and 
environmental degradation reversed. If 
the physical and chemical properties of 
soils improve as a result of tree plant
ings, particularly on hillsides, overall 
agricultural production may rise. Lastly, 
if the present demand for AOP seedlings 
continues, wood from this one project 
will meet part of the domestic demand 
for wood products in Haiti. 

- Joann R Roskoski 



Being Compiled: 
Soybean and Mungbean 

Fellowships for that the potential for applying biotech- Professional Directories 
African Researchers nology in developing . -untries was vir- The AVRDC (Asian Vegetable Research 

tually limitless; but, that there is little and Development Center) is in the pro-The Project "African Agriculture: Crisis activity in this area, partly because there cess of compiling data on professionalsand Transformation:' sponsored by the is a profound shortage of individuals in working on soybean and/or mungbean.
Joint Committee on African Studies of these countries who possess the skills The result of this compilation will be
the American Council of Learned Soci- in advanced science and biotechnolo- directories useful as a ready reference
eties and the Social Science Research gy needed to develop indigenous pro- for commur..ation and information ex-
Council, aims to establish a framework grams in industrial, medical, and agri- change among researchers. Anyone in
for interdisciplinary analysis of the agri- cultural biotechnology. terested in having his/her name appear
cultural crisis in Africa. Participants are taught in courses in either directory can request a ques-

The project offers a program of fellow- lasting from one to two months which tionnare from Dr. S. Shanmugasundaram,
ship activities which include analysis of consist of providing both theoretical and The Asian Vegetable Research and De
biological proceses which affect agri- "hands on" experience to the partici- velopment Center, P 0. Box 42, Shan
cultural performance in Africa. The proj- pants in order to enhance their abilityto hua, 74199 Tainan, Taiwan, ROC.
 
ect has selected access, control, and contribute directly toward the establish
use of resources as its focal theme dur- ment of practical programs in biotech- Genetically Altered R. melilotiing the fellowship program's first year, nology in their home countries and to to be Field Tested
 
1987-'88. 
 provide local training for additional in-

The typical fellowship award will pro- dividuals. BioTechnical International's applica
vide up to $15,000 for support of activi- Applicants may request an applica- tion to field test three strains of Rhizo
ties during a period of 3-12 months. tion form and additional information bium melilotithat have been genetically
Fellowship support may be given for from any Embassy or Consulate of the altered has been tentatively approved
activities in three areas. The first area Federal Republicof Germanyorbywrit- by the U. S. Environmental Protection
includes activities which will assist fel- ing directly to GBF at this address: Pro- Agency, reported Science in its 15 May
lows in developing research project and gram Director, International Training issue.The organism, which the company
proposals, including travel to libraries, Program in Biotechnology, Gesellschaft has modified to improve its nitrogen
literature searches, collection of biblio- 'ur Biotechnologist,.e Forcthung, mbH fixing capability, would be tested on al
graphic materials, visits to potential field (GBF) Mascheroder Weg 1, D-3300 falfa at the company's research farm in 
sites, pilot studies, contacts with other Braunschweig, Federal Republic of Wisconsin if the final decision on the
researchers, and participation in work- Germany. potential experiment is favorable. 
shops. The second area's activities, are 
those which will assist fellows in ana
lyzing and writing up research results, A Novel "Leonard jar" course in 1976. He has also visited Nif
including consultation with other re- TAL several times under the Indo-US
searchers, participation in workshops Dr. S.V Hegde, Department of Agricul- Senior Scientific Panel for Joint Scien
to discuss preliminaryfindings, support tural Microbiology, University of Agi- tific cooperation. He is scheduled to
for short periods of write-up, and parti- cultural Sciences, Bangalore, India, has return to NifTAL for several weeks in 
cipation in conferences to present and developed an intriguing variation of the late 1987 as a visiting scientist.
 
assess research results.Area three acti- standard Leonard jar.

vities include those designed to provide The Leonard jar is used almost uni-
 - R. J. Davis 
specialized training needed to under- versally for testing Rhizobium strains 
take particular kinds of research. under sterile conditions. It is a standard #AGIL . 

Individual African researchers and re- procedure, familiar to all Rhizobium or 
search teams comprised of African and workers, which was developed by Dr. 
non-African researchers in the following Leonard, at the USDA Research Station 
categories are eligible to apply: mid- at Beltsville, Maryland. in the early1930s. 
career scholars based in universities or It is generally constructed by cutting a 
research institutes; individuals who bottle in half, and inserting the inverted 
have recently r, ceived graduate de- top into the bottom.The top is filled with 
grees; and professionals in government sterile growth media and the bottom 
posts or other applied research settings. serves as the reservoir for plant nutrient 
The second gioup of fellows will be se- solution. A ready source of bottles is not 
lected in September 1987. For informa- always available, and anyone with ex
tion about the program and application perience cutting bottles knows that get
procedures,write to the Fellowship Pro- ting a good cut or break is an art not a 
gram, Project on African Agriculture, science. Also, some glass tends to leave 
Social Science Research Council, 605 rough edges which can be a safety
Third Avenue, New York, NY 10158 USA. hazard. 

Dr. Hegde's innovation consists of us
ing plastic bags. The reservoir consists San 
of a plastic bag filled with sterile rocks 

International Training to give support. This simi ,qtes the bot
in Biotechnology tom of the jar. The simulated top of the WaterLeonard jar is a slightly smaller plastic ReservoirSmall RocksDeveloping country persons can be bag filled with sterile sand to support for Support

selected for training in biotechnology the plant. To date, this has proven very
sponsored by Gesellschaft fur Biotech- satisfactory in service in Bangalore. "-Rocks for 
nologische Forschung mbH Braunsch- Dr. Hegde, was one of NifTAL's earliest External Support
weig (GBF), Germany. GBF recognizes trainees, having attended a training 
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Ghanaian IAEA 

Fellow at NifTAL 


Mr.Robert Abaidoo, a researcher and 
lecturer at the University of Science 
and Technology in Ghana, has been 
working as a visiting scientist at NifTAL 
since October 1986. His one year pro-
gram has been sponsored by a fllow-
ship from the International Atomic Ean-
ergy Agency (IAEA) and funded by the 
National Academy of Sciences-Nation-
al Research Council. 

The main focus of Mr. Abaidoo's in-
ternship is the use of 15N methods in 
quantifying nitrogen fixation in tropical 
legumes. In three greenhouse experi-
ments with Dr. Chris van Kessel, he is 
evaluating the effect of phosphorus ap-
plication on the atom % 15N of reference 
crops not homologous to the fixing le-
gume. And, in a field experiment with 
Drs. Paul Singleton and Ben Bohlool 
and NifTAL graduate student Thomas 
George, he is looking at the effect of 
nitrogen on nitrogen uptake, nodula-
tion, and nitrogen fixation of soybean
and bean. 

Inaddition, Mr. Abaidoo is investigat-
ing with Dr. Padma Somasegaran the 
host-Rhizobium relationships and nitro-
gen fixation of bambarragroundnut (Vo-
andzeiasubterranea)an importait pulse
legume crop in Ghana. Mr. Abaidoo will 
present aposteron hisworkat thellth 
North American Rhizobium Conference 
in Quebec this year. 

Agreenhouse studyon lima bean cul-
tivars in potted soil wilh Dr. Somase-
garan and Mr. Heinz Hoben will con-
clude his program in November 1987. 
This experiment will investigate the in-
oculation response of the lima bean 
(Phaseolus lunatus) in an Ultisol and 
competition of inoculant rhizobia in the 
presence of native populations. 

Upon his return to Ghana, Mr. Abaidoo 
will continue his work as a University
researcher and lecturer. He will also 
become one of the 19 collaborators in 
the Worldwide Rhizobial Ecology Net-
work (WREN), a NifTAL-administered 
project partially funded by the National 
Science Foundation. 

Correction 
The Porto Alegre, Brazil, MIR-

CEN address was inadvertently 
omitted from the list of MIRCENs 
in the last issue of the BNF BUL-
LETIN. The address is: 
Centro de Recursos Microbiologi-

cos en Rhizobium (MIRCEN)
Departamento de Solos 
Faculdade de Agronomia da 

UFRGS 
Caixa Postal 776 
90.000 - Porto Alegre - RS - Brasil 

MOPP - BAPP 
Late in 1986, U Mya Maung, former 

Director of the Maize and Oilseed Pro
duction Project (MOPP), Agriculture 
Corporation, Rangoon, Burma, visited 
NifTAL Headquarters. He reported on 
results of the MOPP project which is to 
be replaced by a similar project known 
as the Burma Agricultural Production 
Project (BAPP). 

The Agriculture Corporation, Ministry
of Agriculture and Forests, the Govern
ment of the Socialist Republic of the 
Union of Burma and USAID/Burma-fund
ed Maize and Oilseed Production Proj
ect is soon to be completed. Goals of 
the project were 1) to increase the pro
duction of maize and oilseeds (peanut, 
sesame, and sunflower), 2) to reduce 
importation of cooking oil in order to 
save foreign exchange, 3) to transfer 
agricultural technologies to the farmers, 
and 4) to produce certified seeds by
establishing four seed farms. 

Before the beginning of the MOPP 
project, importation of cooking oils was 
more than 10,000 tons per year.At that 
time in-country oilseed production was 
quite low. Forexample, the maizeyield 
per acre was only 20 baskets.This has 
now been increased in the project 
areas up to 55 baskets per acre. This 
increase in maize production is due 
mainly to inputs of fertilizer. Sesame 
produ!ction increased from an average
national yield of 3 baskets per acre to 
12 baskets.This increase was primarily
due to irrigation and fertilization. 
Production doubled from 3 to 6 bas-
kets using irrigation alone and from 6 
to 12 baskets with the addition of 
fertilizers. 

A new crop introduced to farmers dur-
ing the project was sunflower. Project
personnel were challenged with the 
task of introducing this new crop; how-
ever, farmers soon learned they could 
realize larger profits by growing sun-
flowerthan othercropssincesunflower 
has no native insect pests and diseases. 
Sunflower areas are being increased 
as the MOPP project makes quality
seeds available to more farmers each 
year. 

The oilseed legume promoted by the 
oroject, peanut (groundnut), formerly
yielded 25 baskets per acre. Now as 
much as 40 baskets per acre can beexpected during the rainy season and 
for the dry season, winter crop, the 
average yield is about 45 baskets per 
acre. In the project area, as many as 65 
baskets per acre have been harvested, 
Thisincreasewasduetoapplication of 
Rhizobium inoculants and phosphate 
fertilizer. No urea fertizers were used 
in the project area. 

For the non-legume crops, provision 
of nitrogen fertilizer was quite cost 
effective since low cost ureawas avail-
able from government-subsidized pro-
duction facilities. The abundance of 
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U Mya Maung, former director of MOPP 

natural gas makes nitrogen fertilizer 
production plants affordable. 

To meet MOPPs outreach goal, farm
ers are taught the technologies of ferti
lizer applications, change of varieties, 
water management, pest manage
ment, row spacing, and Rhizobium 
inoculant applications. This outreach 
is done through extension workers 
trained and employed by the MOPP 
project. Training sessions which vary
in length from a few days to more than 
a month are offered to both farmers 
and extension workers.These are prac
tical courses which do not emphasize 
highly technical material. 

Seed production has been begun by
seed farms for four crops-these are 
divided into two foundation and two 
certified seed farms. 

Key personnel on the project were U 
Khin Win (Managing Director); U Tin 
Hlaing (General Manager/Director of 
Extension and Education); U Sian Uk 
(Deputy Project Director); U Hla Than 
(Inoculant Producer); Dr. Charles A. 
Simkins (USAID/Agricultural Develop
mentOfficer)andhisstaff; Dr.T.E Bullard 
(Team Leader); Dr.ArloThompson (Sun
flower Specialist); Mr. Ross Hagan (Wa
ter Management Specialist); and Dr. 
Frank Calhoun (Soil Scientist). U Sain 
Uk is implementing the transition from 
the MOPPtoBAPPfollowingthedepar
ture of U Mya Maung who has entered
Ph.D. degree training at Ohio State Uni
versity. And, Dr. Charles Simpkins has 
been replaced by Mr. Douglas R.Pickett. 

"This project increases oilseeds so 
that we can produce more cooking oil 
and stop importation:'says Maung."The
project has been successful since each 
year production has increased. For ex
ample, in fiscal year 1985-86, imports 
were reduced to 4,000 tons. It is possi
ble that the project goal will be realized 
within the next two years. Since the proj
ect is going well, a second phase of the 
project would be appropriate, 
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.... Generally speaking, the benefitofattractingattention. 
same information included Creative graphics are one
in a paper or talk should be of the most effectiveways of
included ina poster, i.e., Sum- making a poster more eyemary, Introduction, Methods, catching and communicative. 

S.Results, Discussion, and Arrows, photographs, head-
Effective Posters Conclusions. Posters should ings, and a careful arrangeclude: How large should the be clear and self-explana- ment of materials will helpOfficial scientific commu- text and headings be and tory, but extensive details the poster viewer follow thenication at rieeings and how large is the display should be reserved for per- flow of information and betconferences is u-,uallydone space available for my post- sonal discussion.Text should ter understand the work doneusing two methods-slide er? What information should be in short, concise, legible on the particular experiment.talks and posters. Although l include? Are there specifics statements which can be Type styles are diverse andtalks are often considered I should considerwhen creat- easily read by the audience. nearly any style can be usedmore prestigeous, posters ing graphs and tables? How A clear, simple message is on a poster.When considerare becoming the method of can creative graphics en- the most effective for per- ing size of type,thel-2meterchoice for many scientists. hance my poster? sons reading or studying rule virtually eliminates thePosters promote in-depth Fortunately for persons your poster while you are use of standard typewrittenone-on-one discussion be- presenting posters, meeting away. If you have details that text. Machine made typesettween the author and inter- organizers usually include seem essential to be includ- text is the most professionalested persons, provide the specific instructions on dis- ed, a presenter can prepare looking, however,some largeability to review material at play space, allowable meth- a short, detailed handout or type typewriters, enlargedleisure versus the limitations ods for attaching posters- leave a supply of business typewritten text, and comof a 10-minute talk, and allow i.e., tacks or tape, and'other cards with the poster. puter plotters make attracforthe use of a largervariety special instructions design- When showing results, the tive textural material.of materials and graphic ed to standardize posters same rules for simplicity ap- The goal of either an attechniques than slide talks. within a session. Some in- ply to tables and charts. The tractive, informative posterAs poster sessions contin- structions also include allow- most useful and communi- ora talkis to communicatea ue to become more popular able sizes for text and head- cative table or chart does scientist's research findings.at scientific gatherings, po- ings. A general rule for text not have the largest possi- As authors become moretential poster presenters lettering is that the poster ble amount of material, but "poster-literate:' theywill beshould familiarize themselves should be readable from a points out especially inter- come better able to meetwith some basics. Examples distanceof 1-2 meters.Thus, esting or relevant findings, the challenges of this innoof questions a poster author lettering should beat least 5 Using color in charts is very vative communication techshould ask him/herself in- mm (1/4inch) high. effective; this also has the nique. 

J'IEW rUEICATIO S 
NiiTI. Final Report/Report 1986 1978. Request a copy from the NifTAL short booklet will also be available at 

The NifTAL ProIect, University of Ha- information Section. that time which focuses on six case 
waii, has recently entered into a new studies of successful projects using re-
Cooperative Agreement (CA) with "Pages of Contents" gerative agriculture. The cost of Enough

Food is $5 which includes surface post-USAID. The final report for the first con- CIATs Communication and Informa- age; for airmail, add $1. The cost of thetract period (1975-1986) has been pub- tion Support Unit is offering this monthly follow-up booklet has yet to be deterlished in combination with annual report publication which gathers into six spe- mined. Order from Rodale International,1986. This publication is available to cialized packages the titles of recent Attn: Robert Wagner, 22L Ma,.a Street,interested persons. Request a copy articles published in major agricultural Emmaus, PA 18049.from the NifTAL Information Section. journals. Subject areas covered by the 
service are General Agriculture; Plant
 

Symbiotic N-Fixation Physiology; Plant Protection; Soils and

Technology Plant Nutrition; Pastures, Animal Production and Nutrition, and Agricultural
 

A new release from Marcel Dekker, Economics and Rural Development. For -S hks0[
Inc., this book offers step-by-step guid- the subscription price of this useful hl .e 
ance in the latest techniques. Edited by service, write to: CIAT, CommunicationsGerald Elkan, chapters are written by and Information Support Unit, Library J.A. Scaglia, FAO, repcts that he ishighly reputed specialists in the field of Services/Subscriptions, AA 6713, Cali, working in Rwanda on the extension ofN-fixation. For Information on obtaining Colombia. inoculant use for legumes and Azolla incopies, write Marcel Dekker, Inc., 270 paddyfields. He was formerly in BhutanMadison Avenue, New York, NY 10016 Enough Food where he set up a small-scale inoculantUSA production lab. This lab is now under

This book is published by Rodale In- the direction of Mr. Tsewang Dorji.Mycorrhiza Book Available stitute. Itoutlines the conceptual frame
work for the potential role regenera-Fifty copies are available of Univer- tive-low input, sustainable-farming The government of Karnataka State,sity of Hawaii Research Bulletin 194, systems have in improving agricultural India, has recently given the Microbio-Research for Tropical Agriculture by Bar- productivity and self-reliance in the logy Department, University of Agriculbara Mosse. This 1981 publication is a Third World. Originally printed in Eng- tural Sciences, Bangalore, half a millionreview, state-of-the-art report on Vesi- lish, printings in French and Spanish rupees to develop an inoculant produccular-Arbuscular Mycorrhiza from 1930- will be available by1 September1987. A Continued on page 6
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Rhizobium Discovery 

Centennial 


The 7th International Congress on 
N2-fixation will be held in Cologne from 
13-20 March 1988. Besides covering all 
aspects of the legume-Rhizobium sym-
biosis, the meeting will begin with a 
review of the discovery, and history of 
Rhizobium during the past 100 years.
Persons interested in attending tho 
meeting should contact Professor H.
Bothe, University of Koln, Botanisches 
Institut, Lehrstuhl, Gyrhofstrabe 15, D-
5000 Koln 41 (Lindenthal), West Ger-
many. 

10th Trifolium Conference 
This conference held biannually is 

the only national meeting where clovers 
arethefocal point Datesforthe meeting 
are 24-25 March 1988. For information 
on this meeting contact Gerald W Evers,
Secretary-Treasurer, Tenth Trifolium 
Conference, Texas Agricultural Experi-
ment Station,TexasA&M University,PO. 
Box 728, Angleton, TX 77515 USA 

Australian Society 

for N-Fixation Met 
One hundred and fourty registrants

attended the 8th Australian Nitrogenn Ad e a
Fi x t i o C o f e r n c i -, - .. , . jt
i d , A s -
Fixation Conference in Adelaide, Aus-
tralia, at Waite Agricultural Research 
Institute from 1-5 December 1986. The 
meeting was organized to mark the re-
tirement of Professor D.J.D. Nicholas,well known scientist inthe area of Nitro-
gen metabolism. It was also the first 
meeting of the Australian Society for 
Nitrogen Fixation, which provided a 
broader forum than earlier Australian 
Legume Nodulation conferences. 

Copies of the Proceedings may be 
obtained from the Australian Institute
of Agricultural Science, 191 Royal Pa-
rade, Parkville, Victoria 3052, Australia($15 Aust. post-free). 

_ 


j 
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The conference organizing committee 
pictured here from left to right are Bill 
Wallace (organizer), Sally Smith (Secre-
tary), Paul Reddell, Jim Sllsbury, Peter 
Gibson, and Wotek Michalski. Absent 
are Angus Alston (Treasurer) and Trish 
Rosbrook. 

4th International Symposium 
on Molecular Genetics 

of Plant-Microbe Interactions 
The first announcement is out forthis 

Symposium which will be held in Aca-
pulco, Mexico, from 15-20 May 1988.
Previous meetings in this series have
been held every two years since 1982 
in Bielefeld, Ithaca, and Montreal. The 
main goals of the meeting will be to give 
a quick overview of the field, to review 
unpublished results, and to stimulate 
discussion on the new avenues that 
research can take in the future. 

Most of the research work will be pre-
sented as posters. Oral sessions will 
include presentations by some invited 
speakers as well as by some poster
authors that will be selected in situ by
the corresponding chairpersons. Scien-
tific organizer of the meeting is Rafael
Palacios. 

For more information on this meeting
write to: Viajes Kuoni de Mexico, S.A.de 
CV., Hamburgo No. 66 -2nd Floor, Col. 
Juarez, 06600 Mexico, D.F. Mexico. 

Soybean Technology Workshop
Dr. Ali Hilali, a BNF scientist at the 

Hassan II Institute in Rabat, Morocco,
participated inthe Soybean Technology 
Workshop at the Regional Farm Fair 
held inAgadir, Morocco, during Novem
ber, 1986. He displayed a poster out-
lining the importance of inoculation with
Rhizobium. 

Ostructure 

Dr. HilaliwhoreceivedhisPh.D. insoil 

microbiology from the University of Min
nesota spent several weeks in 1986 atNifTAL as a visiting scientist. While in
residence, he conducted joint experi
ments with NifTAL scientists and learn-
ed advanced techniques for small and 
largescale inoculant production. 

Mungbean Symposium
Sceuldin 

The Second International Symposium 
on Mungbean will be held 16-21 Novem-
ber 1987 in Bangkok, Thailand. Spon-
sors are AVRDC, Thailand Departmentof Agriculture, Kasetsart University,and 
AVRDC-Thailand Regional Outreach 
Program. Objectives of the symposium 
are to review the latest advances in
mungbean research, to understand the 
economics of mungbean production 
and to determine the production con-
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straints and to identify potential areas 
of future research and cooperation. Forinformation, contact S.Shanmugasundaram, Chairman, Program Committee, 
The Second International Mungbean
Symposium, AVRDC, PO.Box 42, Shan
hua, Tainan 74199, Taiwan, ROC. 
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Rhizobium 

Topic of Italian Conference 

Pictured here are many key internaio n al B NF wo rk ers wh o we re am on g th e 
participants at the Workshop held at 
Amalfi, Italy,from 7-11 April1987. Molec
ular biology of the Rhizobium-legume
symbiosis was the subject of the meet
ing. Specific discussion topics were genetics and physiologyof tree-living Rhi
zobium, host/Rhizobium recognition,

and function of nod A B CD,
and other nodand nifgenes, bacteriods,
nodulins, and host genetics. The meet
ing was organized by J. Beringer, R. 
Defez, M.laccarino, and M.Nuti. 

4th International Symposiumon 

N-Fixation with Non-Legumes
A variety of scientific and develop

ment organizations will sponsor this 
meeting to be held in Rio de Janiero, 
Brazil, 23-28 August, 1987. The symposium will focus on recent advancesthe interaction of N-fixing microor
ganisms with non-leguminous plants. 
For this meeting, the organizing com
mittee plans to give special emphasis 
to comparisons of the infection processesand mechanismsofvarioussys
tems. The legume/Rhizobium symbiosis
will be included as an example. For more 
information contact Dr. I.Fendrik, Insti
tut fur Biophysik, Universitat Hannover,
Herrenhauserstr. 2, D-3000 Hannover 
21, Fed Rep. of Germany. 
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Seed Treatments 
Industry, universities, extension 

services and advisors must con-
tinue to inform farmers that Rhizo-
bium inoculants provide the sym-
biotic nitrogenfixing bacteriawhich 
act as a biological nitrogen ferti-
lizerwith legumes.When wespeak 
to growers about "seed treat-
nients:'wethinkabout Rhizobium 
inoculants, butfrequently theyare 
referring to fungicides or other 
chemicals. A grower market re
search study concerning Rhizo
bium inoculants summarized the 
knowledge level of the average
U.S. farmer as low. Misconceptions 
are common. Inoculants are often 
confused with fungicides or ferti-
lizers. The word "Rhizobia" was 
even confused with "Rhizoctonia:' 

"Seed treatment" is too broad a 
phrase referring to many products 
used for very different reasons. 
"Inoculant" (a product which intro-
duces a microorganism) is like-
wise too general. This term may 
suffice currently, but several mi-
crobial processes are being re-
searched and developed, and may 
soon become agronomir prac-
tices.The following is a list of cur-
rent or potential products which 
may be applied to seeds. Which 
one are you referring to when you 
speak of "seed treatment?" 

Aword to the wise: Don't ask a 
grower if he treated hi'; seed. Be 
specific. 
R.Stewart Smith 
Nitragin Company 

Fertilizers 
E lot'c. AbotIc: Combination. 
Nitrogen fixing 
Legume ot 

Molybdenum 
-

Pelleling 
Ior+ 

-

ntrzobemssm+cuInn 
Non.Legume Lime.et 
Assocaive 

Mycorhzal icof 

Fungicides Nerostc ides -Inse,,c,ides 
Bace,,rcdes He,b,,des 

(Shorts) Continued from page4 
tion facility.This is being directed bythe 
Head of the Microbiology Department, 
Dr. P.V. Rai. The building to house this 
facility is now nearing completion on 
the grounds of the University adjacent 
to the Microbiology Department. 

(Course) Continued from page 8 
port of the practical exercises was given
in 24 lectures. This course focused on 
commercial inoculant production. As in 
the previous course, the fermentors 
used were stainless steel units built in 
Thailand from a design developed at 
NifTAL's Maui Headquarters. 

(Fermenter) Continued from page 8 
down the temperature of the culture 
medium upon sterilization. Heat forster-
ilizing the culture medium is by bottom 
heating with a 980 BTU gas burner.

A modified version of the fermenter 
(builtfocally inThailand)is based on the 
specificationsof the prototype unit and 
was built at NifTALs Biological Nitrogen 
Fixation Resource Center (BNFRC) at 
the Rhizobium Building, Department of 
Agriculture, Bangkhen, Thailand. This 
modified version isequippedwith acoil 
which is not only used for cooling but 
which can also be used for steam heat-
ing during the sterilization cycle. 

Legumes in the Kitchen 

The ultimate application of BNF 
technology is using legumes as a 
food source for humans. Legumes 
provide a high source of protein 
for improving dietary nutrition 
while serving as a key ingredient 
in many low cost, delicious meals. 

How better to provide an oppor-
tunity for discovering these culi-
narydelightsthan offering you re-
cipes with legumes as the main 
ingredient. All measurement con-
versions are approximate. 
Middle Eastern 
Garbanzo Bean Dip
1 can (450 ml or 15-16 ounces) 
garbanzo beans or 115 grams
(1/4pound) dry garbanzo beans,
cooked 
45 ml(3 tablespoons) fresh lemon 

juice 
30 grams (2 tablespoons) finely 

chopped onion 
2 large cloves garlic, finely


chopped 

1/ litre (1/2cup) olive oil 


Dr. Jacob Schiffman
 
Memorn


In Memoriam 
BNF Workers will be saddened to hear 
the passing of Dr. Schiffman. In 1952,

he founded the Division of Legume In-
oculation at the Volcani Institute, Bet 
Dagan, Israel,which he headed until his 
retirement in 1973. He was the first 
scientist in Israel to isolate and select 
symbiotically effective rhizobial strains 
and, using local materials, develop the 
technology of inoculant production now 
used in Israel. 

One of his significant contributions 
was the development of inoculant and 
an inoculation technique used by Israelipeanut farmers. This technology is the 
liquid injection inoculation method of 
spraying inoculant suspended in water 
into the planting furrows at the time 
of sowing. A special bacterial suspen-
sion applicator was developed for this 
purpose. 
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The simplicity of operation and ac
ceptability of the fermenter design for 
small and medium scale inoculant pro
duction was clearly demonstrated dur
ing three training courses on Rhizobium
inoculant production technology held 
at NifTAL Headquarters in Hawaii and 
BNFRC, Thailand. 

More information on inoculant pro
duction fermenterunits can be obtained 
by writing to Drs. Padma Somasegaran 
(NifTAL Project,1000 Holomua Avenue, 
Paia, Maui, HI 96779 USA) and Nanta
korn Boonkerd (BNFRC, Department of 
Microbiology, Rhizobium Building, Bang
khen, Bangkok 9, Thailand). 

30 grams (2 tablespoons) dairy 

sour cream
 
Salt and freshly ground pepper
 

(to taste)
 
30 ml (2 tablespoo,3) olive oil
 
30-40 grams (2 to 3 tablespoons)
 

snipped fresh parsley
 
Puree beans, lemon juice, onion,
 
and garlic in blender,food proces
ser,or through food press. If using
 
an electric blender or food pro
cesser,while machine is running,

slowly pour in olive oil; process 10
 
seconds. If by hand, mix olive oil
well into bean mixture. Stir in sour 
cream and season to taste with
 
salt and pepper. Refrigerate cov
ered4 hoursorovernight.Toserve,
 

pour bean mixture into a shallow 
serving bowl; make a well in cen
ter. Pour 30 ml (2 tablespoons)
 
olive oil into well. Sprinkle with
 
parsley. Serve at room tempera
ture with warm pita bread or raw
 
vegetables.
 

The BNF BULLETIN welcomes
 
contributions of recipes from out
readers. Bon apetit...
 

' 

Dr. Schiffmann was regarded by his 
colleagues as having an encyclopedic 
knowledge and a rare courtesy. He is 
survived by his wife and three children. 
(Submitted by B. Kishnevsky, R.Lobel, 
and D.Gurfel) 



N-FIXING TREE NOTES
 

Deeply rooted multi-use trees such 
as acacia, prosopis, carob, and others 
are promising as nitrogen sources for 
the soil because they are drought resis-
tant and produce food, fodder,and fuel, 
as well asfixing nitrogen. Eventually, an 
integrated approach to dry land soil fer-
tility maintenance may be developed
using nitrogen fixing trees. 

Research in the southern California, 
USA, desert near the Salton Sea by
members of the Dry Lands Research 
Institute, San Diego State University, 
UCLA, and Washington University, St. 
Louis, has provided the first look at the 
deep soil in.eractions between rhizobia 
and prosopis. 

Although prosopis iscapableof fixing 
nitrogen, excavation of the surface root 
system and soil chemical analysis show-
ed that little or no nitrogen is fixed by
the surface roots. Few nitrogen-fixing 
root nodules have been recovered from 
the surface soil; and none occur where 
the surface soil is high in salts and in-
organic nitrogen. Yet, measurements of 
the nitrogen isotope abundance in plant 
tissue have shown that the rhizobial 
symbiosis provides about 70% of the 
annual uptake of nitrogen by prosopis.

Population density of prosopis-nodu-Ppulationhizobiawasonsidrayigr

iating rhizobia was considerably higher 
at depths of 5-6 meters than in surface 
soils. The numbers of rhizobia at this 
dephwuracoagrcurableothsumrg 
in surface agricultural soils supporting
herbaceous legume crops. 

This study showed that symbiotic or-
ganisms can function farbelow thesur-
paidtotheecologyofthedeepsoil.This 
is particularly importantforthedry lands. 
This work was reported in Drylander,
vins, 1987. 

Sarah Workman, a U.S. Peace Corps
volunteer, served for over 3 years in 
Ouagadedougou, and Po, Burkina Faso. 
She was placed there as a forestry vol-
unteer in connection with the Village
Forestry Program-a continuing pro-
gram of the Ministry of Environment. An 
international team of funding agencies 
promoted the Program as a fight against 

desertificationandpromotionoftheim-
plementation and use of improved mod-
els of wood stoves and of more efficient 
wood use. 

Ms. Workman's job was to manage a 
tree nursery of several different species,
bothexoticandlocalspecies- manyof
which were leguminous. Of the exotics, 
prosopis was well received, and four 
acacia species became more widely
planted. Some fruit trees such as man-
goes and cashews were well planted 
and taken care of by farmers because 
they had the potential of becoming cash 
crops. According to Workman, regional 
nursery problems such as transport of 
seedlings during the rainy season led 
to development of village nurseries 
which were in the charge of extension 
agents. Positive results of efforts she 
observed were visible regrowth in arid 
areas and improved soil techniques 
such as the use of trees to erosion. 
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Alley cropping using hedgerows of
nitrogen fixing trees (NFT) can be beneficial in cycling nitrogen to companionfood crops concludes K Mulongoy in an 
article in IITA Research Briefs, Decem
ber 1986. He reported on work being
done to assess the benefit of organic 
matter decomposition and nutrient trans
fers from NFTgreen manures to crops. 

He noted that pruning is one of the 
most important management factors 
affecting BNF NFT symbiosis of NFTs. 
Pruning limits the supply of photosyn
thatesto the nodules, particularlywhen
hedgerows are pruned too low. N-fixa
tion is affected and nodule decay and 
sloughing-off are induced, resulting in 
nutrient (essentially N)release from de-
composing roots and nodulesand shed-
ding of rhizobia into the rhizosphere.

If NFTs are to be of maximum benefit 
in these systems, release and minerali-
zation of their nutrients must be related 
to the requirements of the companion
food crop. It is possible that experimen-
tal data will predict the best time for 
pruning and the minimum amount of 
pruning and the minimum number of 
hedgerow trees from which the neces-
sr ry prunings for economic yield in-
creases can be obtained. 

More information is needed to deter-
mine the amount of N from prunings 
transferred to the food crop. Research 

\,,
 

must be done with reference to the 
following:
-the rate of decompositon and release 
of nutrients from prunings of alley shrubs 
-the rate of mineralization of these nu
trients and their profile in the soil 
-the amount of nutrients tied up in the 
soil biomass and organic matter 
-the proportion of N prone to leaching 
and volatilization in a given ecosystem 
-the actual transfer of nutrients to the 
foodcropandthebenefitsexpressedi 
terms of N economy 

Improved management methods can 
make better use of the decomposition 
process which is closely linked to min
eralization and immobilization of nutri
ents. Further data on N cycling will un
doubtedly contribute to improved man
agement of alley cropping systems
through optimizing N utilization and de
veloping asystem that will be economic
ally superior to the prevailing methods 
of shifting cultivation. 
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The benefits of NFTs are sprading to 
all mannerof development workerwith 
even missionary groups describing Leu

caena as a "miracle tree' 

Dr. Foster B.Cady, Research and De
velopment Director of the F/FRED Pro
ject is presently circulating a form de
signed to obtain information on multi
purpose tree species(MPTS) specialists. 
This very specific form will gather infor
mation for F/FRED's Specialist Data
base which is expected to ensure effi
cient information exchange within the 
F/FRED research network. Persons 
wishing to be added to the Specialist
Database should complete the ques
tionnaire.Address inquiries to Dr. Foster 
B.Cady, Research and Development 
Director F/FRED Project University of 
Hawaii, RO.Box 186, Paia, HI 96779 
USA 
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Rhizobium Technnlogy Course 
Ten Rhizobium scientists from nine 

ASEAN countries received training in 
Rhizobium technology in a course held 
during March 1987. The Course which 
emphasized inoculant production was 
conducted at the Rhizobium Building
of the Thai Department of Agriculture
(DOA) in Bangkhen, Bangkok, Thailand. 

Organized and hosted by DOA and 
NifTAL's Biological Nitrogen Fixation 
Resource Center (BNFRC), the course 
was sponsored by the Food and Agri-
cultural Organization (FAQ) of the Unit-
ed Nations. Mrs. Yenchai Vasuvat and 
Dr. Nantakorn Boonkerd wre the local 
organizers of the course. Instructors 
were BNFRC Director Dr. Boonkerd, and 
NifTAL Microbiologist Dr. Padma Soma-
segaran and Training Coordinator Heinz 
J.Hoben. 

Scientists selected for participation 

in this course were: Mrs. Shahida 
Nasreen and Dr. Abdul Hamid (Paki
stan); Mr. Jusuf Soepriaman (Indone
sia); Mrs. PR. Samaradeewa (Sri Lanka);
Mrs. Fe S.Torres (Philippines); Mr. LiXin(People's Republic of China); Dr. Kang 
Jun Cho(Korea); Mrs. Delowara Kanam 
(Bangladesh); Dr. V.N.P. Gupta (Nepal),
and Mr. Nguyen Hai Nam (Viet Nam).

This four-week intensive course was 
similar in content to an inoculant pro-

ducton ayeaduction course taughttauhtcurs a year earlierearier in 
Thailand. The course provided "hands 

n 

on" experience in18 exercises ingener-
al Rhizobium microbiology, strain iden-
tification techniques, field and green-
house experiements, and inoculant pro-
duction. Theoretical knowledge in sup-

Continued on page 6 

Dissemination Update 
Included with this issue of the BNF 

BULLETIN is a mailing list update. It 
includes a copy of your mailing label. 
Please make any necessary changes,
complete the card, and mail to the Nif-
TAL Communication Section. PERSONS 
NOT RETURNING THE UPDATE CARD 
WILL BE DELETED FROM THE 8NF BUL-
LETIN MAILING LIST. Please give us 
your correct mailing address and there-
fore allow us to serve you better. 

NirTAL Fermenter Design 
is Adaptable

NifTAL-designed inoculant fermenter 
units are in operation at diverse loca-
tions. Currently, these fermenter units 
are being used for production in Thai-
land, Indonesia, Bangladesh, and Ni-
geria. NifTAL's original prototype fer-
menter was built because of the need 
to produce quality inoculants. 

Inoculants for legumes are produced
by blending broth cultures of Rhizobium 
with sterile carrier material such as peat.
Amajor consideration in inoculant pro-
duction is the mass culturing of Rhizo-
biumwhich is an important factordeter-
mining the scale of inoculant produc-
tion. Mass culturing requires suitable 
fermenters; these vessels must be sim-

NifTAL PROVIDED SERVICES 
OHVolume 

OUTREACH 

aRhizobici germplasm

• Research quality inoculants 

TCustom antisera
•Distribution of symbiotic plasmids and cloned 

genes 
• Detailed field trial design for inoculationrsponse slud es 

• Long-term rhizobla repository 
• 	 Methods for rapid, low cost screening of rhizo-

bia for soil stress tolerance 

TRAINING 

* Basic 6-week courses 
" Speoializedexlensionandinoculantproduction 

" courses
Graduate degree support

D Short courses on genetic technologies. serol-
ogy. and commercial inoculant production 
Training materials (manuals, slides, etc.)

• Visiting scientist's program 

RESEARCH 
aNational research program design assistance 
* Technical backstopping to support developing 

country entrepreneursa Documents and information on BNF and tropi
cal legumes 

9 Technical assistance ons y s t e m s moculant production 

, Adwsory services on ioculant manufacture. 

distribution and quality control 

8 

pie enough to allow for easy steriliza
tion, access to inoculation and sampling,aeration, and cleaning. To insure dura
bility,strength, and resistance to chem
icalaction,stainless steel is the optimal
fabrication material. 

Using commerically available port
able stainless steel pressure vessels,
scientists at NifTAL successfully design
ed and evaluated an autoclave-cum
fermenter for mass culture production
of Rhizobium. This vessel serves a dual 
purpose: initially, it serves as an auto
clave when the culture medium is steri
lized iii it; upon cooling and inoculation,
it does double duty as a fermenter. 

The capacity of NifTAL's fermenter is 
140 litres. A built-in cooling coil for cir
culation of cool water is used to bring

Continued on page 6 
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Dem and for Inoculants New Initiatives in TrainingIncreasing in Zambia The scope of NifTAL's trainingesoeo 
program has been broadened to 

The demand for Rhizobium inoc- quality control, conducts field include current techniques in 
ulants is increasing in Zambia at testing of new products, trains biotechnology.
 
a rate of 10% per year. Leadership extension agents, and is devising a The expanded program will
 
for meeting this demand is in the marketing strategy for the inoculants. continue to offer the Basic
 
hands of Ronnie Nyemba, soil Currently, the Mount Makulu Rhizobium Technology and Inoculant 
microbiologist in charge of inocu- facility is producing 30,000 (150 Production and Fermentation courses 
lant production at Mount Makulu gram each) bags of inoculant for (each 6 weeks) and host visiting

Research Station (Ministry of Agri- alfalfa, Leucaena, peanut, scientists from developing

culture and Water Development, P.S. Phaseolus, and soybean. Inoculants countries (3-12 months). New
 
7,Chilanga, Zambia). Nyemba courses in the curriculum are:
 
received an M.S. at the University Monitoring Microorganisms in the
 
of Hawaii through sponsorship by Environment (4weeks); Establishing

University of Illinois ZAMARE Pro- . , and Operating an Inoculant
 
ject and NifTAL. His training is Production Enterprise (3weeks);

in soil microbiology/agronomy with 
 and Rhizobium Microbiology

emphasis on production and handling 
 and Genetic Technology (6 weeks).
of rhizoblal inoculants. As an example of the contents 

of a new course, the 4-week 
...... Microorganisms course,.Monitoring 

teaches participants an array ofIn the lab with rhizobial cultures which will techniques which can be used to 
be dilut9d then injected into injected peat. track microorganisms introduced 

are produced using locally mined into the field. Topics to be 
- peat from Mongu which is processed covered are serological,

for carrier use at Mt. Makulu. The biochemical, and genetic 
Prat issteam sterilized in auto- techniques, and bacteriophage
clavable bags, then injected with a typing.
dilution of a broth culture of NifTAL also plans to hold 1-week 
Rhizobium. workshops on Rhizobium tech-

Quality control measures are nology for extensioi workers, 3-day
instituted throughout the process workshops for administrators and 

Mongu peat being processed. The acid peatis from an initial purity check of the policy makers, as well as a 3-dayneutralized with lime prior to packaging and stock culture to a final plate workshop on planning and organizingautoclaving. count of the inoculants before they a BNF training course.
 
Specialized training at NifTAL are marketed. Viable numbers of 
 All courses are modular and

and at a joint FAO/NifTAL BNF Rhizobium are in excess of one can be tailored to meet specificResource Center/Thai Department of billion cells per gram of inoculant participant needs. The next
Agriculture Inoculant Production when they leave the factory. This scheduled course will be on inocu
course held In Bangkok, Thailand, quality is equal to or better than lant technology. Unlike previous1986, prepared him for his present commercial inoculants produced in courses which emphasized the pro
work in his home country. Nyemba the USA. duction aspect, this particular
supervises inoculant production and Continued on Page 8 Continued on P.g9e 4 
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WREN: Worldwide Rhizobial Ecology Network
 
What determines a legume'sresponse to inoculation? Since a 

1979 planning workshop, NifTAL has 
addressed this problem. First, 
through the INLIT (International 
Network of Legume Inoculation 
Trials) experiment which was con
ducted by over 200 BNF researchers 
in more than 50 nations. The data 
from these experiments indicated 
that a response to inoculation can 
be pr"'dicted with a high degree of 
certainty for species such as soy
beans. But, other species like dry
beans were highly variable in their 
inoculation responses. 

B searchers continued to 
ask wi any legume species showhighly _le inoculaion 
responses. What determines 
response to inoculation by legumes? 

respnsetolegmes
And could additional information 

increase the reliability of predic-

tions about inoculation response' 

In 1986, NifTAL scientists under-

took abasic research project to 

answer these questions.

The overall goal of the 

project is to develop a deeper 

understanding of the ecological 

dynamics of Rhizobium and 

Bradyrhizobium as free-

-living soil microorganisms and 

when in symbiotic asso-'iation 

with legumes. One specific objec-

tive is to identify which abiotic 

and biotic factors determine 

rhizobia ecology, in general, and 

inoculation response, in particu-

lar. This information is being 
I sed to construct a predictive 
model of inoculation response which 
can be used not only to explore 
other basic research questions but 
als., tc, nelp firmers decide whether 
to use ;i,oculants. 

To obtain the large database 
required to construct and verify a 
predictive model of legume response 
to inoculation, the WREN was estab-
lished. Member scientists from 19 
nations are linked by their interest 
in rhizobial ecology. Most members 
contributed to initial network 
activities by reviewing and 
refining the standard experimental 
protocols for the laboratory and 
creenhouse studies, 
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Ricardo S.Ataujo Robert Abaldoo 
Golana, Brazil Kumasi, Ghana 

Dr. Rosemary Bradley Dr. Juan Carlo Rosa& 

Call, Colombia Tegucigalpa, Honduras 

Dr. Carlos Ramirez Dr. S. V. Hegde 

Turrialba, Costa Rica Bangalore, India 
nocuatin b 

Sra. Consuelo Estevez Dr. Zulkifll Shamsuddin 

Qulto, Ecuador Sedang, Selangor, Malaysia 

Dr. Hassan Moawad Dr. All Hilall 

Dokki, Egypt Rabat, Morocco 

WREN members are using the most 
probable number (MPN) technique to 
enumerate the rhizobial population 
insoils for diverse species of 
legumes. This information will be 
used to identify, for subsequent 
greenhouse and field inoculation 
trials, which legume species have 
different rhizobial populations 
available to them. 

Greenhouse pot experiments 
are designed to determine whether 
results from pot studies ar similar 
to those obtained from field studies. 
Species (hbt show different 
responses to noculatlon in the 
greenhouse study will be selected 
for subsequent fEeld experiments, 
These field experiments will 
initially test the hypothesis that 
the magnitude of an inoculation 
response isa function of the size 
and effectiveress of the native 
rhizobial population. In addition, 
the field study will generate 
information on competition between 
inoculant and native strains for 
nodulation in different environ-
ments. 


Following completion of the 

field study, WREN members will join 
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Dr. Kauser Malik Dr. Carlos Labandera 
Faisalabad, Pakistan Montevideo, Uruguay 

Dr. Eduardo Schroder Dr. Vernon ChInene 

Mayaguez, Puerto Rico Ronni', Nyemba
Luska, Zambia 

Dr. C. C. Young 

Taichung, Taiwan Dr. Paul Davis 
Dr N. oonerd Marondera, Zimbabwe 

Dr. N. Boonkard 

BangkokThaland 

Dr. Erlinda Paterno 

Dr. Mercedes Ulmali Garcia 

College, The Philippines 

informulating a predictive model 
using data collected by the whole 
network and then validate the model 
under conditions prevailing in 
their home countries. The WREN 
research network includes training 
as an important part of its 
activities. Students are con
ducting the standardizeo experi
ments as part of their graduate
education, thus enhancing the
 
research capabilities of their hone
 
institutions.
 

This activity is being 
supported by a grant from the 
National Science Foundation (NSF) 
and NifTAL's Cooperative Agreement 
with USAID/Science & Technology 
Bureau. 

World Food Prize2 

Inrecognition of those men 
and women who have made outstand
ing contributions to expanding and 
improving the quality, quantity, 
and availability of food throughout 
the world, the General Foods World 
Prize was initiated in 1987. The 
purpose of this prize is to honor men 

Continued on Page 4 
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Commentary 

Scientists are using a variety of 

methods to explore the possibilities of 

changing non-nitrogen fixing plants into
fixers. Dr. Nancy E.Kyle of Oregon State 

University (Department of Horticulture,

College ofAgricultural Sciences, Corvallis,
Oregon 97331-2911) has used an interesting 
micrografting approach. Below she comments 
abluther work. 

- -of 


Three rosaceous genera that 
provide unique opportunities for 
actinorhizzal research are the 
desert shrubs Cowania, Purshia, and 
Fallugia. Cowania and Purshia are 
nodulated by Frankia but Fallugia 
is not. Several of the species are 
related closely enough to allow 
hybridization, suggesting possible 
compatibility as graft partners. 
Plants inwhich fixers are grafted
with nonfixers could provide a sys-
tem for studying rootstock vs. scion-
effects in nodulation and fixation. 

Preliminary trials with
grafting these species in the field 

These plants cf.ad prove to be 
useful ooib Innodulation studies. 

Much work has been done 1oextend nitrogen fixation capabili-
to new genetic
tics to new species using gen'tic

engineering. Most workers agree
that practical application of thistechnology is a long way off, if 

indeed possible at all. Grafting 
may provide an alternative nethod 

extending the range it nitrogen
fixation. The Rosaceae include 
many horticultural crops in which 
grafting between different species 
and even gl.nera is comi non. The 
possibility 3xists that some of 
these crops could be grafted onto 
fixing root stocks, thereby reducing 
their need for nitrogen fertilizer, 
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and greenhouse were unsuccessful.--
Therefore, we modified th --micro-
grafting technique of Murashige, et. 
al., for use with our system. 
Micrografting uses materials grown
intissue culture. Grafts are 
performed under a dissecting micro-
scope. The plants are then grown

inaseptic conditions for 4 weeks 

or until significant shoot growth 

isobserved, when they are 

transferred to the greenhouse and 

gradually acclimated to life out-

side the test tube. Tissue culture 


provides a controlled environment 
in which moisture, temperature, and 
nutrient stresses are minimized and 
allows the successful grafting of 
these slow growing plants. 

Plants which have fixing 
scions grafted onto nonfixing root-
stocks, or the reciprocal combi-
nation, or combinations of plants
with varying dcgrees of efficiency 
of fixation or nodulation could 
provide a valuable system for 
studying the processes of fixation 
and nodulation. In most cases, the 
rootstock can be made to sprout and 
the scion can be made to root. This 
produces plants that have shoots 
or roots of more than one species. 

I 
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Purshia tridentascion on Falugiaparadoxarootstock 7months after gra fing,.eddi 

To date, the success rate of 
micrografts between Cowania 
mexicana, Fallugia paradoxa, Purshia 
glandulosa, and P. tridentata is 
low (- 20%). This may be due to 
many factors. The micrografting 
requires considerable manual dex-
terity as these tissues are quite
fragile. These plants are slow 
growing and have a quiescent or 
dormant phase even in the green-
house. This difficulty may be 
overcome with the use of a growth
chamber. More studies are 
necessary to determine whether 
there is an optimum time of year 

Continued on Page 7 
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BNF Research in China 

Legume BNF research
in China began in the mid-i930's. 
in iethe 
Its initiators were professors
Chang Xian-wu, Chen Hua-Kui, and
Fan Qing-sheng. In 1950,Profesr . introuce 
Professor T.S.Hu first introduced
 
and modified the U.S. legume 
inoculation technology originally 
developed by Dr. J. C.Burton. 
The inoculants prepared in Hu's 
laboratory were applied to 
thousands of hectares of peanuts. 

Since that time, Rhizobium 
inoculant production has reached 
nationwide proportions. Strain 
selection, inoculant production 
technology, research on inoculant 
application, and strain competition 
have advanced considerably. 

Scientists of all ages came 
togather to review this history
 
oand to discuss current problems 

in the field of BNF at a national 
meeting inthe People's Republic of 
China. The National Conference on
Rhizobium/Legume Symbiosis 
was organized by the Chinese 
Society of Soil Science, hosted by 
the Si-chuan province Soil Science 
Society, and held in Chengdu from 
21-26 May, 1987. The 73 partici
pants from 30 different provinces 
and cities represented 33 research 
institutes and universities. 

The meeting's main topic of 
discussion was how to best utilize 
the potential of BNF. The partici
pants agreed that more emphasis 
should be placed on agronomic aspects and greater efforts arehoeia n ai 
needed intheoretical and baic
 
research in the area of transforming 
non-fixing into nitrogen fixing plants. 

"China is a large country with 
vast resources," writes Professor Hu, 
"and there are wide diversities of 
plant species with N-fixing 
capabilities. We should continue 
to focus on investigating and 
developing our natural resources. 
Our research team in BNF is 
continually growing and we should 
strive for improved communications 
and collaboration in order to 
promote and further our research." 

For further information, 
contact T.S. Hu, Soil Microbiology 

Continued on Page 4 
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Continued from Page 1 

course will address factors af-
fecting legume response to inocu-
lation with Rhizobium under 
tropical field conditions. 

The course will be held at the 
BNF Resource Center, Bangkok, 
Thailand, in June 1988. Interested 
persons should contact H. Hoben, 
NifTAL Project, 1000 Holomua 
Avenue, Paia, HI 96779-9744 USA. 

Continued from Page 3 

Branch, Soils Division, Chinese 
Academy of Agricultural Sciences, 
Beijing 81, PRC. 

Continued from Page 2 
and women whose work has made 
an important difference in the 
process of providing food for 
people--from policy development to 

research, from production to pro-
cessing, from distribution to human 
nutrition. Dr. Swaminathanformer 
director of the International 
Rice Research Institute (IRRI) in 
the Philippines, was the 
first recipient of this $200,000 
award in October 1987. 

Any recognized institution or 
organization may make nominations. 
Nominees should be those indivi
duals whose efforts have contri
buted in a material way toward 

improving the quality, quantity, or 
availability of food. The call for 
nominees ismade annually. 
December 31 is the deadline fornominations for the award to be 

presented the following October. 
Nominations remain active for three 

years. 

For information, write to 
Edward L. Williams, Administrator, 

Meeting Notes
 
3rd AABNF 

The 3rd conference of the 
African Association for Biological 
Nitrogen Fixation (AA3NF) will be 
held at the Hotel Meridien, 7-12 
November 1988, in Bambey, Senegal. 
It is being organized by the West 
Africa MIRCEN in collaboration with 
the Ministry of Rural Development 
of Senegal and the Senegalese 
Institute of Agricultural Research 
(ISRA). 

The conference theme is 
"Maximizing BNF for agricultural 
and forestry productio~n in Africa." 
Poster and paper sessions and 
workshops will be held. The 
workshops are being organized on 
the following specific topics: 
Improvement of symbiotic N-fixation 
through soil management practices; 
Improvement of symbiotic N-fixation 
through plant selection; Inocula-
tion - inoculant production 
and inoculation trials; Measurement 
of N-fixation; BNF in grain 
legumes; BNF in pasture legumes; 
BNF in trees; Associative N-fixation; 
Azolla/Anabaena association; and N 
economy in intercropping and 
agroforestry systems. Also planned 
are a round table on the role of 
United Nations Organizations and 

NGO's inBNF technology inAfrica 
and a session for general 
considerations and recommendations. 

To receive the second announce-
ment containing the call for 
papers, instructions for submitting 
abstracts, conference program, 
registration, accommodations, and 
tour information, mail requests to 
the following address: Secretariat, 
Ille Conference AABNF, MIRCEN -
CNRA, B.P. 53, Bambey, Senegal 
(West Africa); telex: 3117 ISRA SG, 
telephone 73.60.50. 

Biotechnology Symposium 

An invitation is open for 
interested persons to participate 
inthe 8th International Bio-
technology Symposium. BNF workers 
will be interested in many sym-
posium sessions Including one on 
nitrogen fixation. 

Venue for the meeting is 
Paris, dates are 17-22 July 1988, 
and organizers are the French 
Society of Microbiology in con-
nection with the European 
Federation of Biotechnology (EFB) 
under the auspices of the Inter-
national Union of Pure and Applied 
Chemistry (IUPAC). 

Deadline for registration is 
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General Foods World Food Prize, 
Winrock International, Petit Jean 
Mountain, Morrilton, Arkansas 
72110, USA. 

Recent NifTAL Visitors 
"
 

Dr. Tejpal Gill,USAID, Science & Technology 
Branch, Washington, D.C., shares ideas with 
Dr. Peter Goldsworthy, International Service 
for National Agricultural Research, the 
Hague, Netherlands, and Dr. Ben Bohlool,
 
NifTAL Project Director. The conversation
 
occurred during a recent visit by both to
 
NifTAL's MauiHeadquarters. 

31 March 1988. To register and for 
general information, contact 8th 
International Biotechnology 
Symposium; c/o S.O.C.F.I.; 14, rue 
Mandar, 75002 Paris, France; telex: 
214403 F. 

Molecular Genetics of Plant-
Microbe Interactions 

The Fourth International 
Symposium on the Molecular Genetics 
of Plant-Microbe Interactions will 
be held in Acapulco, Mexico, from 
15-20 May, 1988. The goals of the 
meeting are to give an overview 
of the field, to review unpublished 
results, and to stimulate integra
tive discussions on the new avenues 
that research could take in the 
future. Most work will be pre
sented as posters. These will be 
displayed throughoLut the meeting 
and time will be prov'ded for 
person to person interactions. 

Registration should be done as 
soon as possible. For information, 
contact the meeting organizer: 
Rafael Palacios, Centro de 
Investigacion Sobre Fijacion de 
Nitrogeno (U.N.A.M.), Apdo Postal 
565-A, Cuernavaca, Mor Mexico; 
telephone (73)13-9877; Telex CIFNME 
173425. 

1 ;Itok 
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N-Fixation with Non-Legumes Meeting Held
 
The 4th International Symn-

posium on Nitrogen Fixation with 
Non-Legumes was held from 23-29 
August In Rio de Janeiro, Brazil, 
jointly organized by the National 
Program for Soil Biology Research 
of EMBRAPA (Brazil) and the Bio-
physics Department, University of 
Hannover (Federal Republic of 
Germany). The meeting hosted 119 
participants from 24 countries, 

There were 54 oral and 46 
poster presentations on work rang-
ing from the Parasponia, Frankia, 
and Azolla symbioses to the 
less well-defined associations of 
grasses and cereals with Azospirillum 
and other N2-fixing bacteria. 

Dr. Janet Sprent of the Uni-
versity of Dundee, Scotland, opened 
the Symposium with a talk on the 
major theme of the Symposium - The 
comparison of the sites and modes 
of infection of plants by different 
N2 -fixing microorganisms. The only 
non-legume genus known so far to 
nodulate with Rhizobium is 
Parasponia and Dr. Sprent pointed 
out the similarities in its nodule 
structure with primitive tree 
legumes (e.g., Mimosa scabrella) 
showing an exciting new bridge 
between plant families which is 
beginning to clarify evolutionary 
steps which led to the emergence of 
the highly sophisticated Rhizobium/ 
legume symbiosis. Insome of the 
more primitive tree legumes, as 
well as in Parasponia nodules, the 
bacteria are not released from the 
infection thread, but even so these 
symbioses show highly effective N2 
fixation. Parasponia was shown to
be ab!e to fix at least 280 kg 

N/ha/year. 

Two major advances were 
reported Inresearch into the 
Azolla/Anabaena azollae symbiosis: 
a - Using the decapitated megaspore 
technique, it is now possible to 
construct heterologous Azolla! 
Anabaena azollae symbioses permit-
ting the study of the relativeroots 

contributions of the two partners, 
and; b - on the practical side, the 
spore germination technique 
reported by Dr. Boonkerd from 

Thailand may prove immense!y val-
uable in the development of inocula. 

Inthe last three years, sev-
eral new species of root-associated 
N,-fixing bacieria have been dis-
covered such as Bacillus azotofixans, 
Herbaspirillum seropedicae and 
Azospirillum halopraeferans. 
Information on the genetics and 
physiology of these organisms was 
presented. The discovery of a new 
diazotroph isolated in high numbers 
from sugarcane stems and roots was 
reported. The bacteria, provision-
ally named Saccharobacter nitro-
captans, can fix N., at very low pH 
(< 3.0), istolerant to very high
(30%) sucrose concentrations, has 
a high 0 . tolerance for N2-fixation 
and lacks nitrate reductase. 

A comparative study on the
 
physiology of different species of
 
Azospirillum and Herbaspirillum 
showed differences in their 
metabolism of sugars and organic 
acids, their capability to mobilize 
iron, and a possible role of 
siderophores in iron mobilization, 

Most genetic studies on 
Azospirillum so far have been 
performed on the type strain of A. 
brasilense Sp7 but some new data on 
strains isolated from roots (e.g., 
Sp245) indicate differences in the 
organization of the nif genes be-
tween strains. The isolation of 
mutants of A. brasilense capable of 
excreting ammonium during growth on 
N2 1aises the exciting pros-
pects for improving BNF contribu-
tions to cereal crops if these
strains can be established within 

the root. The degree of inter-action between Azospirillum spp. 

and plant roois has been atopic of 
considerable controversy but the 
discovery that various strains of 
these bacteria can complement non-
nodulating (exo-) mutants of 
Rhizobium meliloti suggests that 
Azospirillum is well equipped to 

Evidence was presented to show 
that there are significant differ-
ences in chemotactic behavior and 
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02 tolerance between the different 
N2-fixincj organisms isolated from 
the root surface and the root 
interior :,f grasses and cereals. 
While data presented at the Sympos
lum confirmed that various diazo
trophs can invade the root tissues 
and cause plant growth responses, 
few studies proved that these res
ponses were caused by BNF inputs. 
The production of nitrite from 
nitrate byA. brasilense was shown 
to apparently mimic auxin r-'tivity 
inwheat roots which probably ex
plains the observed effects on 
nitrogen metabolism in these plants. 
When strains and inoculation 
methods (oil or peat) were compared
under field conditions, responses 
to inoculation were only observed 
when the inoculated strain could be 
established in the roots. 

While responses of cereal 
crops to inoculation with diazo
trophs may not always be due to 
BNF, quantification of nitrogen 
fixation using 'lN techniques 
showed that kallar grass and 
various genotypes of sugarcane and 
Panicum maximum are able to obtain 
considerable contributions from 
plant-associated nitrogen fixation. 
The use of the natural abundance 
15 Ndilution technique now seems to 
be coming of age and was shown to 
have considerable potential for use 
with non-legumes if carefully applied. 

The fact that funding in some 
areas of research on non-legume BNF 
has been drastically reduced in 

dampened the enthusiasm of many 

scientists to work in this area.The results presented at this 

Symposium suggest an exciting 
future and many possibilities for 
the manipulation of the N2-fixing 
symbioses and associations for the 
benefit of agricultural production. 
The majority of the oral presen
tations will be published in a 
special edition of the journal 

Plant and Soil in 1988. 

Submitted by: Bob Boddey and 
Johanna Dobereiner 
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Joseph C. Burton 	 survived by his wife Mary and four Rhizobium symbiosis. In 1984, Dr.
 
children. Burton authored an FAO/NifTAL


BNF workers throughout the Dr. Burton whose expert Handbook: Legume Inoculants and 
world will be dismayed to hear of consultancy was sought from their Use. It is a popular pocket manual 
the death of one of our major countries across the globe was used worldwide which has been trans
pioneers. Dr. Joseph C.Burton, employed by Nitragin from 1937 lated into French, Spanish, and Thai. 
retired Vice-President, Research until 1980 except for the years Dr. Burton was an elected 
and Development, Nitragin Company, between 1942 and 1946. During this fellow of the American Society of 
Inc., and Rhizobium Inoculant time, he served in the U.S. Army Agronomy, a member of the American 
Specialist, NifTAL Project, Univer- from which he was honorably dis- Academy of Microbiology, and a 
sity of Hawaii, died October 6, charged with the rank of Major. member of the Board of Directors of 
1987. He was 73. The author of neady 50 scien- the American Society of Agronomy

Born in Due West, South tific papers and book chapters and for three years.
Carolina, USA, Dr. Burton received an invited speaker at numerous 
his B.S. from Clemson University in meetings, Dr. Burton had an unsur
1935; and his M.S. in Bacteriology passed knowledge of legume 
and Biochemistry in 1937 and his inoculation technology and was a 
Ph.D. in Agricultural Microbiology renowned authority on Rhizobium 
and Soils in 1952 from the inoculant production and biological
University of Wisconsin. He is nitrogen fixation in the legume/ 

\4r3'a 

A new type of Rhizobium sticker and remains stably
inoculant for soybean will soon adhered to the seed. The gold
 
be commercialized by Agracetus, color of the inoculant allows
 
ajoint-venture in agricultural easy monitoring of the seed 

biotechnology of W.R. Grace & coating process to ensure even 

. -

Co. and Cetus Corporation. This coating. The inoculant is ap- A man of uncommon modesty, Dr.
vermiculite-based, hopper-box propriately named Gold Coat. Burton rarely shared his renown.
 
inoculant contains genetically We worked with many farmers Therefore, the BNF BULLETIN
 
improved mutant strains of to develop this inoculant. welcomes his many friends and the 
Bradyrhizobium japonicum. Although most farmers previously recipients of his assistance,
The mutants have improved used commercial hopper-box advice, and knowledge to write to 
nitrogen-fixation ability and Inoculants, we noticed many of us sharing some of the ways he 
are derived from competitive them calibrated the seeding-rate touched your lives and work. The 
indigenous isolates capable of of their planters with uncoated complete texts will be forwarded to 
high levels of nodule occupancy. seeds and then used the planters Joe's wife Mary, and a synopsis
Fermentation of the inoculant Is to plant seeds coated with will be published in a future 
done directly inthe point-of- various commercial (peat- or Issue of the BNF BULLETIN. We will
sale container using a pro- oil-based) inoculants and seed miss Dr. Joe Burton greatly.
prietary fermentation technology treatments. Since all seed 
(Appl. Environment Microbiol. treatments alter the surface Pakistani Graduate Student 
53:2138, 1987). 	 properties of the seed, this Earns M.S. Degree

The use of the inorganic practice often does not allow
 
vermiculite base eliminates the the farmers to achieve the
 
risk of producing undesirable desired plant population with
 
organic toxic substances during the treated seed. On the
 
the sterilization process prior Gold Coat label, farmers
 
to fermentation. The product is are specifically instructed to
 
microbiologically pure and con- set seeding-rate with the
 
tains the various polysaccha- treated seed. It seems advis
rides, which are essential for able that other inoculant pro- 71
 
the nodulation process, synthe- ducers should also include such
 
sized by the rhizobia during instruction in the labels ot , - 
fermentation. The moist multi- their products. Naseer Mirza, Pakistan National Agricultural

Research Center, earned his M.S. from thelamellated vermiculite carrier 	 University of Hawaii at the end of 1987 by
provides auniform seed coating Alan Paau successfully completing astudy on the use of
without added water or seed Agracetus leaf chlorophyll measurements in rhizobial 

strain selection programs. 
61 
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N-FIXING TREE NOTES
 

The Centro Agronomico Tropical
de Investigacion y Ensenanza 
(CATIE) and the Nitrogen Fixing 
Tree Association (NFTA) cooperated 
on a workshop which was held at 
CATIE, Turrialba, Costa Rica, 21-27 
June. Workshop objectives were to: 
encourage communication among 
researchers working with Gliricidia 
sepium; assess the state-of-the-art 
regarding its genetic improvement, 
managment and utilization; identify 
research priorities; initiate 
collaborative research through 
networking; promote research 
funding; and prepare a practical 
manual for extension and 
development workers. 

The workshop brought together 
49 scientists from 21 countries 
who are actively working with this 
species. Thirty-six papers were 
presented on genetic improvement, 
fodder production and utilization, 
alley farming, agroforestry sys-
tems, wood product!on, and geo-
graphical experiences. Presented 
papers will be published as a 
special issue of the annual NFTA 
publication The Nitrogen Fixing 
Tree Research Reports with finan-cial support from USAID/Science and 
Technology Office. An executive 
summary presents research priorites 
and the state-of-the-art. A final 
publication entitled Gliricidia 
Production and Use is expected to 
be available from NFTA this year. 

Program organizers were Jan 
Bauer, Rolain Borel, and German 
Sanchez of CATIE; James Brewbaker 
and Nancy Glover of NFTA; Gerardo 
Budowski of the University of 
Peace, Colin Hughes of OFI; B.T. 
Kang of International Institute of 
Tropical Agriculture (IITA); and 
Freerk Wiersum of Wageningen 

Continued from Page 3 

for grafting to be performed. 
Nodulation is slow inthe Rosaceae, 
taking about 12 weeks in the green-
house, so that studies proceed slow-

Agricultural University, The 
Netherlands. 

For information on publica-
tions, contact either NFTA, P.0. 
Box 680, Waimanalo, HI 96795, or 
CATIE, Turrialba, Costa Rica, 
Central America. 

. 

The enthusiastic staff of the 
Forest Research Institute in 
Samarinda, Indonesia, are con-
ducting research relevant to 
forestry activities in East 
Kalimantan. The director of the 
Institute, Dr. S. Priasukmana, 
estimates that by the year 2000, 
most of the native forest in East 
Kalimantan will have been logged. 
Reforestation rates lag sadly 
behind harvesting rates with only 
10% of cut over areas presently
being replanted. A number of fast 
growing species are being evaluated 
for reforestation, 

, , , 

,.cerned 
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18-month old A. mangium. At ight, standing
Sharea speces. 

1hese and similar studies led 
to the promotion of Acacia mangium. 
Its seedlings show abundant 
nodulation and impressive growth 
even in the acid soils (pH 3.5)
that abound in East Kalimantan. 
However, recent economic analyses 
indicate that A. mangium may be 
most valuable as a "nurse tree" for 
highly prized native Dipterocarp 
species, like Sharea. 

ly. Nevertheless, we are opti-
mistic about the development of this 
technique for use in further studies. 

- Nancy E.Kyle 

The International Society of 
Tropical Foresters (ISTF) recently 
announced publication and avail
ability of Management of the 
Forests of Tropical America: 
Prospects and Technologies, a 
major collection of papers from a 
September 1986 conference held in 
Puerto Rico. The conference 
attracted 180 leading tropical 
foresters from 26 countries. 

Copies of the 469-page book 
are available free of charge to all 
present and new ISTF members while 
supplies last. The 32 papers con
tained in the book focus on natural
 
forest management, plantations,
 
social forestry, extension, and
 
futu. a markets for wood products.
 

Growing concern over the rapid 
changes occurring in the tropics 
led to the activation of ISTF in 
1979. Since then, the organization 
has emerged as a leader in the 
transfer of technology and science 
to individuals concerned with the 
management, protection, and wise 
use of tropical forests. ISTF has 
established a communication network 
among tropical foresters and con

individuals by publishing aquarterly newsletter (ISTF News) in 
English and Spanish, distributing 
publications and report , spon
pubicaworkshops and symposia, pub
lishing directories of members 
addresses and technical interests, 
and maintaining a consultant skills 
roster. 

Membership is open to all 
persons with special rates for 
developing country individuals and 
students. For information and mem
bership applications, write Inter
national Society of Tropical 
Foresters, 5400 Grosvenor Lane, 
Bethesda, MD 20814 USA. 

Comments about Dr. Kyle's approach or 

any other suggestions along these lines are 
welcomed. This commentary section is open to 
all readers. Submissions should be of a 
general nature and not contain detailed results. 



11th NARC a Success 

The 11th North American Rhizobium 
Conference was held 9-15 August at 
Laval University, Quebec, Canada. 
More than 230 scientists repre-
senting 18 countries attended 
sessions on rhizobial taxonomy, 
physiology, genetics, ecology, and 
inoculation/agronomy, 

The outstanding organization 
of the conference can be credited 
to Conference President Dr. Hani 
Antoun of Laval University, and 
Program Director Dr. Lucien 
Bordeleau of Agriculture Canada. 
They were assisted by Nicole 
Bissonet, Roger Lalande, and Paul 
Venne. 

Program highlights included 
invited talks by Dr. D.P.S. Verma 
of McGill University, Quebec, 
Canada - "Regulation and function 
of host genes involved insymbiosis 

Continued from Page 1 
Infarmers' fields, responses 

to inoculation have frequently been 
observed, especially on soybean._-feature 
So far, all farmers requesting 
inoculants have been able to obtain 
them, but the dramatic yield res-
poise infarmers' fields has led to 
an increasing demand. Farmer 
education efforts by Nyemba through 
television and radio information 
campaigns, extension worker 
training, and farm demonstrations 
further stimulate demand for 
inoculants. 

To meet the rising demand, 
Nyemba is experimenting with 
producing inoculants Innon-sterile 
peat. Early results indicate that 
non-sterile Mongu peat can support 

a large rhizobial population. The 
Mt. Makulu facility will also be 
installing two, low cost, NifTAL-
designed, 100-liter stainless steel 
fermenters supplied by NifTAL and 

the ZAMARE Project. These new 
fermenters will increase by 200% 
the facility's production
thepfcility'o 

caaiye.baand his staff planto 
Nyemba and his staff plan to 


take these and whatever futuretakethes andwhatverutur 
actions are needed to meet the 
rising demand for quality rhizobial 
inoculants In Zambian agriculture. 

with Rhizobium" and by Dr. J. 
Denarie, of CNRS-INRA, Castanet-
Tolosan, France - "Rhizobium 
meliloti genes controlling rela-
tionships with plants -a survey". 
Dr. Carl Jordan, University of 
Guelph, Ontario, Canada, presented 
an excellent overview, "Taxonomy of 
the Rhizobiaceae". Other invited 
talks were by Dr. P.Olsen, Agri-
culture Canada, Alberta, on "Rhizo-
bium strain analyses by membrane 
immunoblot ELISA", and by Dr. G. 
Elkan, North Carolina State Univer-
sity, "Carbohydrate metabolism of 
the Rhizobiaceae". 

The NARC has consistently been 
avaluable opportunity for 
researchers of all aspects of the 
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From fl, 1th NARC Organizers, 
Drs. Bordeleau and Antoun 

NifTAL PROVIDED SERVICES 

OUTREACH 
* Rhizobial germplasmi Research quahty ioculants 

•Custom antisera 

•Osribuion otsymbiotic plasmidsand cloned 
e Detailed field inoculationtrial design for 


r'sponse studies
 
* Long-term rhiobia repositorya Methods forrapid, low cost screening ofrhizo-
ba forsoil stress tolerance 

TRANIN 

TRAINING 


@Basic 6-week coursesaSpecializedextensonandinoculantproducton 
courses

f Graduate degree support 
a Short courses on genetic technologies, serol-

ogy and commercial inoculant production 

eVsiting scenists program 


--- RESEARCH 


National research program design assistance 

Technical backstoppi-g tosupportdeveloping 

country entreprenr jrsDocuments and information on BNF and tropi
cat legumes 

• Technical assistance on inoculant production 
systems on inoculant manuacture 

distribution.and quality control 

legume/rhizobia association to meet 
and interact; however, itwas 
apparent from the participation in 
the genetics sessions at this NARC 
that the focus of interest inthis 
field has shifted to studies on the 
molecular basis of the symbiosis. 
Since research on the host and 
microbial genes controlling the 
symbiosis isbecoming increasingly 
specialized, some scientists 
suggested that inthe future a 
separate conference should be held 
specifically for the genetics 
researchers. Other participants 
suggested that the genetics/ 
physiology sessions be held concur
rently with the agronomy/ ecology 
sessions in order to give research
ers inthose respective areas a 
longer forum. 

Finally, the prevailing opinion 
was that there was a mutual benefit 
for rhizobial researchers Inboth 
the field and laboratory to gain 
a perspective of each other's 
work. The 12th North American 
Rhizobium Conference will again 

sequential sessions of 
topics as diverse as the nod genes
of bradyrhizobia to responses to 
inoculation of common beans in 
Tanzania. 
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NiffAL, PVO, and Peace Corps Join Forces
 
Forging the Missing Link in BNF Technology Delivery 

NitTAL took another significant 
step by launching a training pro-
gram for private voluntary 
organizations (PVO) and Peace 
Corps (PC) workers to give them 
the basic knowledge necessary to get 
BNF technology to developing 
country farmers. 

Cooperating in the first planning 
workshop were USAID's Office of 
Agriculture, Bureau for Science and 
Technology and Office of Private 
and Voluntary Cooperation, Bureau 
for Food for Peace and Voluntary 
Assistance. The second workshop, 
a two week training course on BNF 
Technology Transfer, was held in 
late 1988 for fifteen participants 
who shared their unique expertise in 
this interactive workshop. 

PVO and Peace Corps participa-
tion in BNF technology transfer will 
provide the missing link for NifTAL 
toward meeting its goal of helping 
small farmers in developing 
countries produce more protein rich 
food and fuelwood. Combining 
state-of-the-art research knowledge 
and grassroots technology transfer 
techniques will result in a dynamic 
outreach effort. 

Designed especially for PVO 
and Peace Corps, this training 
workshop followed the BNF process 
from theoretical information 
through microbiological, laboratory, 
and field techniques to inoculant 
production and, finally, to potential 
application of the technology in the 
farmer's field. Participants gained 
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A field stop to examine healthy bean plants 
From left, PaulWoomer (NifTAL), John 
Preissing,Lloyd Frederick(AID), Suzanne 
Rucker, andGhandiSelvanathan. 

kn6wledge through lectures, prac-

ticums, demonstrations, field trips, 

and discussion groups. 


Future Directions 
By the end of the workshop a
 

consensus was reached that some
 
aspects of BNF technology are
 
presently ready for use by the small 
holder farmer in developing 
countries. To effect use of the tech
nology, the participants proposed 

that a consortium be formed be
tween several PVO's and NitTAL.
 

The consortium's purpose would 
be to implement BNF assessment, 
training, and inoculant use in de
veloping countries. NifTAL's 
strength in rhizobial germplasm, re-
search, and technology development 

It 


and transfer complements PVO 
strength in training, extension, and 
credit systems that exist at the 
farmer level in many countries. 

This collaborative effort would 
take advantage of these strengths to 

BNF in small farmer crop
ping systems. Such improvements 
have the potential of leading to 
greater farm income, crop yield, and 

content of legume crops. 
Specific activities envisioned by 

-NitTAL consortium would 
the pl-niingL consorims ld 
supplement existing programs led by 
PVOs in targeted countries. Since 
the greatest benefits from BNF are a
result of inoculating legumes that 
where existing soi populations of 
rhizobia are low, projects with these 
characteristics would receive 
priority. 

WtiMW on p 2 
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Remko Vonk andJuliaMorrsdiscuss 
the growth pouch technique. 
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oml hAssessments would be made of 

potential benefits from improved 
BNF, training courses given to PVO 
trainers on inoculant use, BNF i 
provement techniques, and 
descriptive literature (i.e., manuals 
and guides) produced in local lan-
guages. Additionally, inoculant 
production capabilities would be as-
sessed, followed by development of 

suitable
system. 

An outline of the formal struc-


ture and funding of the consortium 

was ironed out at a follow-up meet-

wined t DWahingtonlow-u ,
ing held inWashington,D.C.,

between eight PVO and Peace 
Corps persons and NitTAL repre-
sentatives. The goal of this 
collaboration is to contribute to a 
better quality of life for small holder 
farmers in developing countries. A 
further goal isproviding a model of 
how cooperation between research 
and assistance organizations can ex-
pedite the goals of international 
agricultural development. 

"We're eycited about this new ex-
perience," said Dr. Lloyd Frederick 
formerly of USAID Science and 
Technology's Office of Agriculture
and NITAL's Program Officer, 
"and the new opportunity to get the 
PVOs to take the technology that 
has been developed and improved 
and transfer it to their agriculture 
and agroforestry projects in the 
developing countries." 

About the Participants 

Joseph Wilmer Alix, Project Manager, 
Haiti, Save The Children 
OmarJadallah, Project Manager, Jordan,
Catholic Relief Service
Scott Josiah, Nursery Specialist, Haiti, Pan 
American Development Fcundation 
John Michael Kramer, Director, Agicul. 
ture and Natural Resources, CARE 
Julia Morris Associate Peace Corps Direc-
tor, Mali, Peace Corps
Nathan Pagasura, Associate Regional

Peace Corps Director, Region 8,Philippines, 
Peace Corps 
John Preisslng, Project Manager, Catholic 

Relief Services, Peru
Tansy Rema,Field Manager, World Vision 
Relief and Developmcnt Inc, Bangladesh
Suzane Rucker, Director of Information, 
Agricultural Cooperative Development Inter-
national 
Gandhi Selvanathan, Agricultural Training

Specialist, Opportunities Industrialization
Center International, Inc. 
Henry Taylor-Cline, Program Advisor, 
Togo, Opportunities Industrialization 
Centers International, Inc. 
Illiberto Ugalde, Associate Peace Corps 
Director, Costa Rica, Peace Corps 
Remko Vonk, Assistant Director, Agricul-ture and Natural Resources, CARE 

Robert Wilson, Rural Development 
Specialist, Africare 
James Woratelt, Technical Advisor, Save 

the Children 

Spreading the Word in 
the Philippines 

Nathan Pagusara,Associate 
Peace Corps Director, Region VIII, 
has begun spreading the word on 
BNF to his fellow Peace Corps 

Introducing BNF in Comoros 
Remko Vonk, 

recently appointed 
Director of the . . 
Agriculture and 
Natural Resources 
unit for CARE, ', 1".. ,. 

shared inoculum and 
training on nitrogen 
fixation with his ex--. 
tension staff and I 
government counter- _ r.. 
parts inthe Comoros 4" 

. ects 1 
this training to in-
crease the demand 

! ,developed 
. 

for the inoculum. 46.1..,d-* 
Vonk was a par-

workers in the Philippines. In addi
tion to writing and distributing a 
report about the BNF workshop he 
attended at NITAL Headquarters,
he designed a survey to gather information on legumes grown and on 

inoculant use inhis area. He will 
use the accumulated data to deter
mine the need for BNF training and 
rhizobial inoculant production. 

.00 

WREN Collaborators
 
Meet
 

NifTAL staff presented a 

workshop on ecological models for
 
predicting the fate and performanceof introduced rhizobia in the en
vironment. The workshop held on 
July 29, 1989, at the University of 
Iowa, Ames, was featured as a ses-
Iof the N al caem of 
sion of the National Academy of
 
Sciences' BOSTID-PSTC BNF Networking meeting. This meeting 
preceeded the 12th Annual North 
American Symbiotic Nitrogen Fxa
tion Conference held from July30 to 
August 3. 

Data to construct ecological 
models have been contributed by 
both NifTAL researchers on Maui 
and by collaborators participating in 

the Worldwide Rhizobial Ecology
 
Network (WREN). These col
laborators have been conducting 
standardized experiments at more 
than 30 tropical sites in 17 countries. 
Results from WREN are being used 
to model the ecological factors that 
determine the survival and symbiotic 
performance of rhizobia in tropical 
soils. 

Ben Bohlool, Thomas George, 
and Paul Singleton, NifTAL staff 
scientists, addressed the rationale 
for WREN, the role of soil N in the 
model, and the potential application 
of the research. NifTAL graduate 
students Janice Thies and Paul 
Woomer presented models and 
demonstrated interactive computer 
programs which they have 

to predict rhizobial sur
vival and symbiotic perfo mance. 
These models are expected to assist 
researchers and extension agents to
ticipant in the BNF t.omorianslearningENFI . .. ve-rcesanxeninagnst

ticipants frePO ad anticipate where and to what extentCourse for PVO and inoculation of legumes will result in 
Peace Corps. . positive yield response. 
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The 16 WREN international par
ticipants who attended the P O
 
modelling workshop also gathered ..
 
informally throughout the course of 

the Symbiotic N-Fixation Con- NifrAL's USAID Project
 
ference. Their meetings were
 
distinguished by the generation of Officer Retires without the realization that the
 
many innovative ideas for future col- kingpin is biological nitrogen fixa
laborative research. tion. Perhaps it would be better to
 

Dr. Lloyd R. Frederick, say that BNF is taken for granted.
 
NifTAL's Project Officer since Ifwe plant legumes, we'll get
WREN collaborators in atten- 1978, retired at the end of April, BNF without any care or considera

dance were Robert Abaldoo 1989. He was an a-tive participant tion!! The failures are excused as
 
(Ghana), Gustavo Bernal in NitTAL activities. He now plans plants not adapted, and the terrible
 
(Equador), Nantakorn Boonkerd to spend more time farming and to cost of failure is rarely mentioned. I 
(Thailand),Consuelo Estevez 
 pitch-hit" in AID activities or mean the cost of precious seed, or
(Equador),S.V.Hegde (India), universities where he might be nursery stock with all its costs, orAli Hilali (Morocco), Kuser Malik needed. The following excerpt is the cost of expensive crops not per
(Pakistan), Hassan Moawad from a letter he wrote to a long time forming at their best.
 
(Egypt), Michael Nyika (Zim- colleague. It offers us food for Oh well, the fight still needs to
 
babwe), Erlinda Paterno
 
(Philippines), Carlos Ramirez thought. be fought and I plan to remain in the
 
(Costa Rica), Juan Carlos Rosas "It seems to me that the pen- fight, but from more of a "ringside"
 
(Honduras), Eduardo Schroder dulum of public favor has swung seat. However, I believe and am
 
(Puerto Rico), Mercedes Umali- away from biological nitrogen fra- thankful that we do have the tools to
 
Garcia (Philippines), Precha don. The incongruous situaion is feed the people of the world and to
 
Wadisirisuk (Thailand), and that sustainable (or low input) provide rapid transportation [to
 
FauziF. Yusuf (Pakistan). agriculture is now being touted transport food and technology]."
 

Joint Workshop of Indo-U.S. Science and Technology Initiative 

The Third Joint Workshop of 
Indo-U.S. Science and Technology 
Initiative (STI), and the Senior 
Scientific Panel (SSP) Program in rim' 
Agriculture was held in Bangalore, -L-India in 1988. ..""i' 

The Joint Workshop highlighted all 
1)the initial objective and relevance 

:
of Indo-U.S. scientific cooperation; 

2) its progress during the first three J
 
years; 3)rationale resulting inupdat
ing the Davis Workshop; 4)the
 
progress since then; 5) appraisal of t/ I ,. 

the future technical scope up to . 6. /
" ' 

1991;and6)thetopicsjointlyrecom" S
 
mended at the High Level Panel "
 
Meetings. L..,,
p 

The workshop included the agricultural topics of. 1) the efficient use . 

of nitrogep fertilizers; 2) molecular " 
biology of BNF; 3) Azolla and Blue- 0 
green Algae; and 4) Biological iJ 
Nitrogen Fixation Rhizobia systems. j 

The workshop was attended by "11 
30 American and 42 Indian scien- oco ax" s.v. i.,. 
tists involved in the STI Program. BNF Scientists at the S77 workshop. Seated (fromleft); Drs.J. K Malcoln, R. K 
Submitted by S.V. Hegde,Bangalore, Bhatnagar,andL. R. Frederick. Standing (from left); Drs.Y D. Gaur, S. V 
India. Hegde, D. L. Keister,A. W. Sen, K S. Jauhri,B. B. Bohloo, andP.W. Singleton. 
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Application of BNFTechnology inRwanda 
Forhmalogyn Ratna 
For many years, national institu-

tions in Rwanda have been& 
collaborating with the Food and 
Agriculture Organization (FAO) in 
the promotion of increased food 
crop production. In this land-lock-
ed country, where areas planted to 
legumes occupy nearly one-third of 
the agricultural land, the increase of 
yields due to enhanced biological 
nitrogen fixation (BNF) represents 
economically significant improve-
ments. 

After several years of research 
conducted at the Institut des Scien-
ces Agronomiques du Rwanda 
(ISAR), the results were applied to 
extend the country's soybean 
production. With the assistance of 
FAO, a small pilot plant was set up 
in one of ISAR's research stations 
for the production of inoculants. 

Production consists of multiply-ing rhizobia in small fermentors (50
litres), developed by the French In-
stitut de Recherches Agronomiques 

Tropicales (IRAT). The culture is 
injected into steam-sterilized peat 
packed in autoclavable plastic bags. 
The quality of inoculants is con-
tinuously controlled for their 
rhizobia content, which should not 
be lower than 1 billion rhizobia per 
gram. 

Inoculation is performed using 
the seed coating method. Yield in' 
creases of soybeans, obtained with 
inoculation, vary from 20 to 100 per-
cent. However, techniques of 
inoculation are not known to most 
people involved in agricultural 
development, including the farmers. 
Apart from production, great efforts 
were made to ensure efficient use of 
the inoculants. 

Several publications, for exten-
sion workers and farmers, were 
prepared jointly by ISAR and FAO. 
The slides are used for the training 
of users and potential users of the 
"black powder," as the inoculants 
are called by farmers. Within the 
framework of these information and 
training activities, the Fertilizer Pro-
gram of FAQ assists in conducting 
confirmation trials on farm and field 

BNF Resource Persons 

TheDirectoryof BNFResource 
Personsin DevelopingCount'iesis a 
general directory ofcontact people 
who have been trained at a NifIAL 
training course, who are col-
laborators in NitTAL research 
projects, or who have listed them-
selves on a recent survey as being 
involved in BNF work. 

Refer to NifDoc #010289 in or-
dering this directory from: NifTAL 
Project, University of Hawaii, 1000 
Holomua Avenue, Paia, Maui, HI 
96779 USA. 

Agricultural Tools Guide 
Prepared by the Intermediate 

Technology Development Group
(ITDG), the ToolsforAgriculture: 
a buyer'sguide to apprpriateequip-
men4 is intended to assist the
prospective de in a rationaliprolcgiie 
choice of equipment. The guide 
presents a range of available equip-
ment and manufacturers throughout 
the world. 

The guide for tools covers a 
broad range of equipment from 
tools used in seed-bed preparation 
to wood gathering. First published 
in 1967, this third edition was pub-
lished in 1985 by Intermediate 
Technology Publications Ltd., 9 
King Street, London WC2 8HW, 
UK 

demonstrations. These efforts have 
resulted in increased use of in-
oculants. In the six years since the 
start of production in 1982, the use 

of inoculants has grown to 18,000 
bags of 40 grams each. 

Crops other than soybeans can 
also benefit from inoculation. More 
recent work on peas, also grown in 
the highlands of Rwanda, has shown 
this plant to be responsive to in-
oculation when improved strains, 
provided by researchers from Den-
mark, were tested. Consequently, a 

Forging the Missing
Unk: Applying Science 
U nk:pp y S e 
& Technoigogy to 
Development 

This 18-minute videotape was 
produced by N'fTAL in conjunction 
with the NiffAL PVO/Peace Corps 
Training Course. It is of use to 
development workers who are inter
ested in explaining the value of BNF 
in agricultural development. Private 
Voluntary Organization and Peace 
Corps workers are featured express
ing their thoughts about and plans 
for applying BNF technology in 
their work. 

VCR or Beta tape copies are 
available from the NifTAL Project 
for $10 per copy plus postage. 

BNF Slide Set 

InoculateLegumes andIncrease 
Yields is a slide set and printed
explanation of the process of biological nitrogen fixation inin legumes.nire fuitnio 

Produced by the Food and Agricul
ture Organization (FAO) of the 
United Nations, the set is aimed at 
field technicians, extension agents, 
cooperative managers, and group 
organizers. 

The slide set and printed com
mentary are available for $10.00 and 
may be ordered from: Distribution 
and Sales Section, Food and 
Agriculture Organization of the 
United Nations, Via delle Terme di 
Caracalla, 00100 Rome, Italy. 

program for developing the inocula
tion of this crop is under way. The 
program also includes Leucaena 
and alfalfa. 

Unfortunately, these techniques 
cannot yet be applied with 
Phaseolusvulgaris, common beans, 
which are the major grain legume 
crop of Rwanda. Response to in
oculation is very erratic and 
dependant on many factors. Re
searchers and extension workers, 
because of promising results at the 
experimental stage, are optimistic 
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The 14th International 
Congress of Soil 
Science 

The 14th International Congress 
of Soil Science isscheduled for 
August 12-18, 1990 in Kyoto, Japan. 
The motto of the International Con-
ference is, "Improving Soil 
Management for Man and the En-
vironment." 

The onfrencorani~g crn-The cnference organizing coin-
mittee has planned 45 symposia, 
covering a variety of subjects closely 
connected to the motto. No oral 
presentations will be held, but inter-
ested participants are encouraged to 
submit a paper for consideration. 

A variety of study tours are being 
offered both before and following 
the conference, including several 
tours throughout Japan and China, 
and a tour from Moscow to Siberia. 

Correspondence should be ad-
dressed to: Secretariat of 14th ICSS, 
6-26-10-202 Hongo, Bunkyo-Ku, 
Tokyo 113, Japan, Telephone: 03-
815-6720 FAX: 03-815-6018. 

for the possibility of providing 
farmers, in the future, with the 
benefit of higher yields of beans 
through the application of BNF. 
The combined use of fertilizers, im-
proved varieties, and inoculation, 
might be required for success. This 
is a difficult task for research and ap-
stplatiobth om aionanaas 
staple food of the population and 
cover more than 260,000 ha. 

Submitted by: H. Braun, Chief, 
Fertilizer and Plant Nutrition Service, 
FAQ, Rome, Italy. 

The Fourth Conference 
of the AABNF 

The fourth Conference of the 
African Association for Biological 
Nitrogen Fixation (AABNF) will be 
held September 25-29, 1990, at the 

International Institute of Tropical 

Agriculture(IITA), Ibadan, Nigeria.The conference, organized by 

IITA, is titled, "Biological Nitrogen 
Fixation and Sustainability of Tropi-
cal Agriculture." 

For additional information, con-

tact Dr. K. Mulongoy at; IITA, Oyo 
Road, PMB5320, Ibadan, Nigeria; 
or IITA, c/o L.W. Lamboum & Co., 

Carolyn House, 26 Dingwall Road,Croydc:rn CR 9 3EE, England. 

Fifth International 
Symposium on Nitrogen
F
Fixation with 
Non-Legumes 

This symposium will be held in 
Florence, Italy, from September 10
14, 1990. The meeting's primary 
focus will be to promote information 
exchange on the most recent advan

ces in basic and applied aspects of 
BNF with non-legumes. The four 
main topics will be: free-livng 
diazotrophs, root-associated 
diazotrophs, nitrogen-fixing 
photosynthetic microorganisms, 
and diazotrophic actinomycetes. 

The symposium will be organized 
a series of plenary sessions, oral 

presentations, and a poster session. 
For registration information, con-

tact the Organizing Secretariat; 
Studio EGA; Via dei Brunelleschi, 
2; 50100 FIRENZE - Italy. 

Eighth International 
Congress of Nitrogen
Fixation 1990 

An integrative conference, al

lowing cross-disciplinary sessionssmming the developments in 

the area of nitrogen fixation over the 
last two years, will be held in Knox
ville, Tennessee from May 20-26, 
1990. 

The conference, to be held at the 
University of Tennessee, will focus 
on the relcvance and application of 
future research on nitrogen fixatfon. 

For additional information, con
tact Peter M. Gresshoff, Plant 
Molecular Genetics, UT, Knoxville, 
TN 37901. Telehone: (615) 974
8841, FAX: (615) 974-2567, or Gary 
Stacey, Microbiology, UT, Knox
ville, TN 37996-0845. Telephone: 
(615) 9744041. 

2nd International Food 

Legume Research 
Conference 

The first announcement for this
conference has been issued. The 
venue is Cairo, Egypt, and it is 
scheduled for April 28an May 2, 

1991. Interested persons may re
quest information from Dr. A. E. 
Slinkard, IFLRC-II, Crop Develop
ment Centre, University of 

Saskatchewan, Sask. S7N OWO, 
Canada; Phone (306) 966-4978; Fax 
(306) 343-1025. 



Lessons from a 
Legume's Release 

When it comes to agricultural 
development in the less developed 
world, the following principle is al-
most axiomatic: What may work in 
Norway and Nebraska may not in 
Niger. By assuming that technology 
transfer is just a matter of moving it 
from one place to another, many of 
the best-laid plans have gone awry, 
leaving abandoned agricultural 
machinery rusting, monuments to 
mistakes. 

The existence of a superior tech-
nology does not guarantee its use. 
Often, better technology may be 
available; an improved cultivar, bet-
ter seed, or a new method or 
machine, but the situation remains 
unchanged- the better cultivar is 
not planted, the new method does 
not replace the traditional method, 
and the machine, after a short 
usage, becomes a relic. Why? 

There are several stages in the 
process of adopting new technol-
ogy. In the case of a new cultivar, it 
may be necessary to nurture it 
beyond the release phase. Although 
the release process and the adop-
tion process overlap, they are 
distinct. This truth was born out 
during the release of a pasture 
legume for the Colombian Llanos-
the first legume ever for the region. 

The main barrier to adoption 
was the lack of a tradition of grow-
ing legumes in pastures; this lack of 
experience constituted one of the 
obstacles to the release of the new 
cultivar (Stylosanthescapitata). The 
release process was accomplished in 
phases over several years, beginning 
with contacting commercial pasture-
seed enterprises and offering them 
basic seed. 

This was followed the next year 
with a second lot of seed and leaflets 
characterizing the legume. Later 
that same year, ranchers, seed com-
panies, and the general public were 
invited to a field day drawing atten-
tion to the legumes qualities and 
potential. 

Hnwever, scant harvests of com-
mercial seed allowed only a small 
amount of seed to reach the market 
during the first three years. With a 

project so novel and without the 
benefit of technical and commercialpromotion, the situation became a 

vicious circle: the lack of demand 
created a lack of seed supply which, 
in turn, reduced demand. 

In the third to sixth year after in-
itiation of the process, the trend 
toward use of the legume 
strengthened. More seed was made 
available, on-farm pasture demon-
strations were expanded, and an ag-
gressive campaign, built around 
field days, was set in motion, 

Lessons learned which will 
benefit all persons interested in in-
troducing beneficial legume crops 
are: 1)promotion in the form of 
field days and demonstrations are 
critically important; 2) make suffi-
cient seed available from the very 
beginning of the release time and 
planting season and; 3) assure the 
availability of appropriate rhizobia 
for inoculation. Heeding the lessons 
from this example will help make 
the process of releasing new 
legumes a successful process like 
this one. 
Ed.Note: This articleis excerptfrom 
CIATIntemationa December 1987, 
Vol. 6,No. 2). 

Joe Burton - Memorial 
Notes 

H. Braun, Chief, Fertilizer and 
Plant Nutrition Service, FAO, made 

the following comments about Joe 
Burton: "His participation in the 
joint FAO/UNEP advisory meeting 
held in Rome in 1980 allowed us to 
benefit from his complete 
knowledge of inoculant production 
and utilization. During his participa-
tion with FAO, while authoring 
Legume Inoculantsand TheirUse, 
we had the opportunity to very 
much appreciate his dedication to 
the dissemination of science and his 

wish to share his extensive ex
perience with all those engaged indevelopment assistance." 

David Hubbell, Professor, Soil 
Science Department, University of 
Florida, wrote the following tribute: 
"I began my graduate studies in 
microbiology at North Carolina 
State Uxiversity in 1960, under the 
supervision of Dr. Gerald Elkan. 
My thesis research was to be 
Rhizobia-related since Dr. Elkan 
had received grant funds to support 
his work on that problem. 

My proposed comparative study 
on the physiology of Rhizobium 
strains required the use of several 
authenticated Rhizobium strains of 
documented nodulating ability. In 
response to my query regarding pos
sible sources of the needed strains, 
Dr. Elkan replied 'Write Joe Bur
ton.' When I indicated ignorance of 
the reason for his choice he was in
credulous. How could anyone 
interested in Rhizobium not know of 
Joe Burton and his work? 

I was very new to the game (ob
viously) and Dr. Elkan patiently told 
me the story on Joe. I was impressed 
with the depth and sincerity of his 
praise. 

I wrote tr the needed strains 
and received them soon therafter, 
complete with pedigrees and much 
useful comment and advice. Thus 
began a 27-year association during 
which I received a constant stream 
of assistance from Joe in the form of 
cultures, samples of standard and 
specialized inoculants for research, 
and much information, advice, etc. 

I 
I began to suspect that he had al

ready forgotten more on the subject 
than I was likely to learn in a 
lifetime. I could write a large volume 
on happy recollections of my as
sociation with Joe, but so could 
anyone who knew him. I will relate 

one anecdote which has remained 
fresh in my mind for many years. 

The occasion was a meeting of 
some 20 scientists and government 
officials in Washington, D.C. We 
had convened to 'brain-storm' the 
present and future status of research 
on biological nitrogen fixation. We 
were very heterogeneous in terms of 
background, position, etc., and this 
necessitated an initial round of self
introductions. 
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The introductions were becom
ing rather lengthy- until Joe's turn 
came. He rose to his feet somewhat 
reluctantly, cleared his throat slight
ly with embarrassment, and with no 
trace of pretension said, "I'm Joe 
Burton and I work with Rhizobium." 
Even that brief comment was not 
necessary. The reputation of Joe 
Burton, as a person and as a scien-
tist, had long since preceeded him. 
Those who enjoyed the privilege ofkoigJoe Burton can fill inthe 
knowing 

Editor's Note. The above were 
responses to aprevious story 
announcingJoe Burton'sdeath. We 
will continue topublish recollections 
offriends and colleaguesof Dr.Burton as long as we receive them. 

NIfTAL Staff News 

o Harold Keyser 

Joining the NifTAL staff in late 
1988 was Harold Keyser. Keyser, a 
well known scientist in rhizobial 
work, was formerly employed by the 
U.S. Department of Agriculture in 
Beltsville, Maryland. 

His research at NifTAL will em-
phasize nitrogen fixation by
fast-growing tree legumes. He will 

also be heavily involved in outreach 
activities for transfer of BNF tech-
nologies to developing countries. 

4W 

Thomas Georgereceives his award 
from DuaneBartholomew in Honolulu. 

o Thomas George 

Thomas George, NitTAL 
graduate student who received the 
Potash and Phosphate Institute's J. 
Fielding Reed Fellowship award for 
outstanding graduate research, corn-
pleted his Ph.D. in agronomy and 
soil science in late 1988 from the 
University of Hawaii. He is present-
ly working as a postdoctorate 
agronomist at the NitTAL Project. 

Malik Earns National 
Award 

Kauser Malik, collaborator in 
WREN (Worldwide Rhizobial Eco[ 
ogy Network), received a NationalAward recently when the President 
of Pakistan presented the Award of 
Distinction to Malik in recognition
of his research work in soil 

microbiology. 

Malik has been with the Nuclear 
n 

Institute for Agriculture and Biologyin Faisalabad since 1971 o-d has 
publihed widely on the topic of 

reclaiming salt-affected soils. Be
sides his WREN connection, Malik 
has been a BOSTID geantee since 
1983, initially working on "Associa
tive Nitrogen Fixation in Grasses." 
His current project is "Biological 
Nitrogen Fixation in Plants Growing 
in a Saline Environment." 

Rh ibmGo
Rhizobium Group 

Founded at the first Caribbean 
Conference on Biological Nitrogen 
Fixation (BNF) in 1984, the Carib-
bean Rhizobium Group (CRG) 
offers a network of information and 
resources to all BNF researchers. 

Those interested in joining the 
CRG and receiving the newsletter 
free of charge may contact Dr. 
Eduardo C. Schroder, Coordinator, 
Dept. of Agronomy and Soils, Col-
lege of Agricultural Sciences, 
University of Puerto Rico, 
Mayaguez Campus, Mayaguez, 
Puerto Rico 00709-5000. 

Research Work In Giza, 
Egypt 

Drs. Samir M. Abdel-Wahab 
and Mohamed E. Hassan report 
from Egypt that their work in BNF 
research, especially that related to 
Rhizobium-legume symbiosis, in-
cludes two large labs for research 
and production of rhizobial 
inoculants. 

The produced inoculant will 
supply an area of 300,000 acres cul
tivated to different leguminous 
crops, and approximately 98% of 
the area cultivated to soybean is in
oculated annually. 

Oi& 
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NifTAL Trainees 
Continue Work at Home 

Ms. Chandini Mudannayake, 
microbiologist at the Central 
Agricultural Research Institute, 
near Kandy, Sri Lanka, looks on as 
Mr. R. G. A. S.Rajapakse, 
microbiologist at the Maha Illuppal
lama (MI) experiment Station, Sri 
Lanka, sets up a Leonard jar experi
ment designed to determine the 
cause of anomalous nodulation 
phenomenon noted in the MI area. 

The two microbiologists, both 
NiTAL trainees, were engaged in 
discussions on strengthening coor

dination of the microbiological 
programs at the two Sri Lanka 
Department of Agriculture research 
units. 

Ms. Mudannayake and her 
husband Ponnaampalan 
Thirukkurmaran, also a former 
NifTAL trainee, have since gone to 
the University of Alberta, Alberta, 
Canada, to pursue Ph. D. studies. 
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Soil Organic Matter 
Dynamics Experts 

Gather to Write a Book 

In late 1988, NITAL hosted a 

workshop which brought together a 

special group of scientists for an un-

usual purpose. The primary task of 

the event was to produce a book on 

soil organic matter (SOM) 

dynamics. 


Meeting participants worked 

under the general agreement that 

organic matter can play an impor-

tant function in alleviating nutrient 

and stress problems in soils. But, 

very little is known about the
 
specific biological processes in
volved in transformation ofsoil
 
organic matter (SOM) and organic 

matter inputs into ecosystems.
 

This is particularly true of tropi
cal soils dominated by variable
charge clays and subjected to heavy 

rainfall over a long period of time. It
 
is well known that highly leached
 
tropical soils have high levels of
 
acidity aid toxic metals and low
 
amounts of available nitrogen, phos
phorus and the bases.
 

This landmark SOM book will be
 
the result of a process that began
 
with a questionnaire distributed in
 
July of 1986 and ended in a 

workshop in October 1988. From
 

NitTAL Course Set for
 
November 1989 


A new course entitled "Moder 
Methods for the Study ofth StuyMethds ofgenesfr 

Rhizobium" is scheduled from 
November 1-28 at the BNF
Resource Center in Bangkok, 

Thailand. The purpose of the 
course is to provide training in 

rhizobia culture, strain identifica-

tkon, genetics of rhizobia, andcore
 
inoculant production and field ap-

plication. 


Course sponsors are: Biological

Nitrogen Fixation Resource Center, 


for South and Southeast Asia,
Thailand Department of Agricul-

ture, NitTAL (Nitrogen Fixation by 
Tropical egumes
Project and Mircen, and the Univer-

sity of Hawaii's Biotechnology 
Program. 

responses we received to these ques-
tionnaires about tropical SOM sent 
to over 200 scientists, seven topicswere selected as major themes for 

this workshop and the chapters of 
the book. 

Teams of experts were commis-
sioned to write a "position paper" 
on each of the seven themes. 
Authors were asked to be deliberate-
ly controversial and provocative, 
Each "position paper" was then sub-
mitted for evaluation to a separate 
panel of experts from such diverse 
fields as ccology, chemistry, physics, 
soil science and agriculture. 

During the week-long workshop 
the authors and the reviewers 
gathered together to defend theirpositions, reconcile differences, and 

produce "consensus papers" that 
have become the book's seven chap
ters. The book also identifies gaps in 
knowledge, prescribes corrective 
measures, and formulates research 
priorities related to ecological inter
actions that regulate organic matter 
dynamics in tropical ecosystems. 
Dynamics ofSOM in Tropical 
Ecosystems will be available from 
University of Hawaii Press in fall 
1989 for $30.00. 

.
 

-"
 

SOM Workshoppafdipantsinsideasoilpit atahigh elevationsite on Maui 

SERVICES FROM NifTAL BNF BULLETIN 

OUTREACH BNF BULLETIN Issponsored by the 
Rhizobial gerMPlsm NifTAL Project which receives funding 

SResearch quality noculants from the United States Agency for
 
e Custom antisera Intemational Development.

* Distribution ofsymbiotic plasmids and cloned 

trial design for inocuiation
 
risponse studies
 

•Detailed field 

* Long-term rhizobia repository For Information on the NIfTAL Project and eMethods forrapid, low cost screening of rhizo- to request services, contact NifTAL Project
bia for soil stress tolerance Director, NIfTAL Project, 1000 Holomua 

Rd., Pala, Hawaii 96779-9744. Submission 
TRAINING to the BNF BULLETIN may be sent: 

@Basic 6-week courses Attention: Communication Section.
* Specialized extension and inoculant production 

aGraduate degree support 
* Short courses on genetic technologies, serol- The views and Interpretations in this 

ogy, and commercial inoculant production publication are those of the author(s)
* Training materials (manuals, slides, etc.,.) anare toan shuno be 
Visiting s program and/or the editor and should not be
cientist 


attributed to the Agency for International 

- RESEARCH Development or to any Invfdua.s acting on
 
•National research program design assistance 

6 Te.hnical backstolping to support developing
 

country entrepreneurs

SDocuments and information on BNF and tropi-

Editor: Princess Ferguson

aTechnical assistance on inoculant production Technical Editor: Dr. B. Ben Bohlool
 

systems
@Advisory services on inoculant manufacture, Graphics: Anna Gillies
 
distributionand quality control
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Inoculant Production Capability in Haiti 

Muriel Bouchareau and Harold Keyser. 

Inoculant Speclallst Joe Rourke prepares ashipment Muriel Iouchareau working In her commercial lab InPort-au-Prince. 
of essential materials to be sent to Haiti. 

In cooperation with the 
Agroforestry Outreach Project 
(AID-Haiti), the NifTAL Project is 
working with a private medical 
laboratory, Medicorm, to establish 
the capability to produce rhizobial 
inoculum for tree !egumes in Haiti. 
The inoculum will be purchased by 
CARE, PADF, and Operation 
Double Harvest nurseries in Haiti, 
whose production levels are ap-
proaching 10 million trees per year. 
There is also the potential to expand 
inoculuni production to grain 

legumes, since a marked response to 
inoculum application has been 
demonstrated on peanuts. 

In July, Harold Keyser of 
NifTAL visited Haiti to conduct the 
initial assessment of Medicom 
facilities and capability. From this 
intial assessment, planning was done 
for equipment procurement and 
training. In September, Ms. Muriel 
Bouchareau, the microbiologist 
owner of Medicom, spent two weeks 
getting a crash course in inoculant 
production. 

The final step was to send Joe 
Rourke, a NifTAL inoculant produc
tion specialist, to Port-au-Prince for 
installation and assembly of special
ized equipment aid to provide 
on-site training. The first batches of 
inoculant were produced in late 
November and the future looks 
bright for in-country availability of 
rhizobial inoculant and their sub
sequent use in the reforestation of 
Haiti. 



Indonesian BNF 
Assessment 

Paul Singleton rccently con-
ducted an assessment of BNF 
technology in Indonesia for the 
Government of Indonesia, USAID, 
and the Secondary Food Crops 
Development/Communication for 
Technology Transfer in Agriculture 
Projects. The assessment developed 
a projection of the expected benefit 
to farmers from inoculating their 
crops. In this context, cons.raints to 
delivery of the technology were 
evaluated. It was found that the 
potential supply of high quality in-
oculant was in excess of demand 
and that institutional capability to 
conduct research isadequate. 

The relatively small use of in

oculant by farmers was associated 
with the lack of understanding of the 
use and economic benefits of this 
technology by extension personnel 
and farmers. To address this weak 
link to further implementation of 
BNF technology in Indonesia, 
NTLcproposed coanduing aoue 

BNF Techiology Training Course 
for Indonesian extension workers 
who are active in farmer training. 
The course will be held in Thailand 
in conjunction with NitTAL's BNF 
Resource Center (Bangkok). This 
proposal is under consideration by 
the Communication for Technology, 
Transfer in Agriculture/Secondary 
Food Crops Development Products 
(AID- Indonesia and the Govern-
ment of Indonesia). 

Early Announcement of 
NifTAL Training Course 

NitTAL isplanning to hold a 
course, "Modern Methods for the 
Study of Rhizobium." The course is 
tentatively si..jeduled to be held in 
June, 1991, in Bangkok, Thailand. 

For information, write: 
Training Coordinator, NiITAL 

Project, 1000 Holomua Avenue, 
Paia, Maui, HI 96779 USA. 

Mgenerate

oawad Awarded Prize 


for BNF Work 

Dr. Hasan Moawad, a grantee of 
the BOSTID Research program,
received the 1988 State of Egypt prize 
in agriculture and biology for his con-
tribution in the field of BNF. This 
prize is given every yea_: to seven scien-
tists whose works have contributed to 
agricultural development in Egypt. 
Nominations and application to the 
prize are open to researchers of all dis-
ciplines of agriculture and biology 
from all universities and research in-
stitutions of Egypt. 

Hassan Moawad has also been 
presented the Award of Distinction 
for the National Research Centre of 
Egypt in recognition of his research 
work in soil microbiology. Moawad 
was an IDRC research fellow in Dr. E. 
L. Schmidt's laboratory in the Soil 
Science Department, University of 
Minnesota, in 1979-80. In 1980-81, he 
was also a research fellow in Dr. Ben 
Bohlool's laboratory in the Depart-
ment of Microbiology, University of 
Hawaii. 

He has been with the National 
Research Center of Egypt in Cairo 
since 1967 and has published widely 
on nitrogen transformations. He trans-
lated into Arabic four books in 
biology, biochemistry, and microbiol-
ogy. Moawad, a BOSTID grantee 
since 1984, has been working in com-
petitive relationships between 
indigenous and inoculant rhizobia 
nodulating soybean and lentil. 

Performing MPN
 
by Computer
 

The design of most probable number 
(MPN) experiments is restricted by the 
availability and completeness of tables 
for a particular dilution ratio and repli
cate number combination. 

A newly-written computer program, 
The Most Probable Number Enumera
tion System (MPNES), generatec 
solutions for the population estimate of 
MPN data for inoculation of legume 
hosts by rhizobia. 

wiTables generated by MPNES agree
with existing tables, yet MPNES is able to 

other tables and discrete solu
tions for design combinations that have 
not been published. 

MPNES can also be used to generate
population estimates from fractional base
dilution ratios that increase the accuracy
of MPN estimates by decreasing the base 
dilution ratio, by increasing the number 
of replicates per dilution, or by correct
ing for constantly inaccurate diluent
 
volumes.
 

The MPNES program also adjusts for 
inoculation volume and initial dilution 
ratios. In this way, MPN experiments can 
be designed to better measure the or
ganism of interest rather than have the
 
design dictated by existing published
 
tables.
 

This computer program was
 
developed by NifTAL graduate student
 
Paul Woomer to meet the continuing
 
need to generate MPN data. 

By way of background, the algorithm 
was initially written in IBM Basic and 
was compiled with Micio-soft Basic 
Compiler. The program will run on IBM-
Compatible micro-computers with onefloppy disk. Memory requirements are 
small (less than 256K RAM). 

Other formats may be accommodated 
on a case-by-case basis. MPNES 
programs are available from NiITAL at
U.S. $20. 

For information on ordering, contact 
Information Section, NifTAL Project, 
1000 Holomua Ave., Paia, HI 96779
9744. 
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What's New in Today's
Information 

Environment 


Moving research findings from 
the laboratory and experimental
plot to the farmer's field is part of a 
researcher's job. It's important that 
researchers take an active interest in 
communicating new findings as the 
old information environment rapidly 
changes. 


People in both developed and 
developing countries are now faced 
with increasing volumes of data. 
This growth of information is not 
linear, but exponential. Farmers 
must sort out extraneous data to
find the messages that are relevant 
to their own farming operation. Ex-
tension and research can select 
agricultural messages and 
reinterpret them for specific clients, 

Gliricida Topic of 2 Books 

Released froL NFI'A is the 
Gliricidia Production and Use Field 
Manual. It is a practical manual for 
extension specialist and rural 
development workers inThird 
World countries throughout the 
tropics. Guidelines and experiences 
from around the world are presented 
on the uses and management of this 
species. The 44-page manual con
sists of nine chapters, selected 
readings, a list of researchers work-wit seedeandni sources.
ing with gliricidia, and seed sources, 
The nine chapter . are well l-
lustrated with pictures and drawings. 
The cost is $US 5 to NFTA as-
sociates and $6 to non-associates, 
add $4 for air mail service; there are 
also bulk order rates. Send orders to 
NFTA, P. O. Box 680, Waimanalo, 
HI 96795 USA. 

Also available from NFTA is 
Gliricidia Sepium (Jacq.) Walp: 
Management and Improvement the 
Proceedings of a Workshop, June 21-
27, 1987, Turrialba, Costa Rica. This 
225-page report presented the most 

Today, these messages are being 
delivered by many more information 
sources than in the past. Industry,
universities, technical schools, and
other interests bombard farmers 
with competitive and contradictory 
messages that are not site specific.
Researchers and extension person-
nel can translate general data into 
specific recommendations and op-
tions for local use. 

Much information is from non-
local sources. In the old days, most 
farm information came from sources 
known to the farmer. Today,
farmers are exposed to a large num-
ber of non-local sources including 
federal government organizations
and regional, state, county, and dis-
trict groups. Natural resource 
interests, environmental groups,
health interests, as well as consumer 
groups, all give advice and consult

recent research on gliricidia with an 
extensive bibliography. Recom-
mended research priorities brought

forth during the workshop are in-

cluded along with a summary on the 

state-of-the-art knowledge on this 
species. Copies are $US 8 for NFTA 
associates and $10 for non-associates, 
add $6 for air mail service. 

Tropical SOM Book 

Released 
Dynamics of Soil Organic MatterDynmic Soilca 


in Tropical Ecosystems, state-of- the
art on this topic, has been released by
University of Hawaii Press. It is the 
result of a unique interactive process
which brought together approimate
ly fifty expert authors and reviewers. 
The project was funded by National 
Science Foundation Ecology Pro
gram with support from USAID and 
NiTAL and IBSNAT at the Univer
sity of Hawaii, in collaboration with 
the University of Georgia, Institute of 
Ecology. Editors are David C. 
Coleman, J. Malcolm Oades, and 
Goro Uehara. Copies of the 300
page book are available for $30 plus 

ation to the farmer, as do interna
tional groups and trading partners. 

Changes in the information en
vironment are combining to involveagicultural researchers in the dis
semiuation of information. In 
conjunction with extension agencies,
researchers .must take responsibility
for selecting, designing and inter
preting messages. 

The generation of knowledge sug
ge era in g sug
gests it be shared. Sharing is a 

communication activity and through
communication, researchers have 
the opportunity to extend their 
knowledge to farmers in manage
able, credible, and timely ways. 

James King 
University of Nebraska 

$2 for shipping and handling from UH 
Press, Order Department, 2840 
Kolowalu Street, Honolulu, HI 96822 
USA. Developing country persons may
be eligible for a significant discount of 
50%. Persons who believe they are in 
this category should order directly from 
the NifTAL Information Section. 
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11th Trifolium and/or fax number, and mail to Dr.

Conference A. E. Slinkard, IFLRC-Il, Crop


Development Centre, University of
 
This conference, held every two Saskatchewan, Saskatoon, Sas

years, provides a forum for clover 
 katoon S7N OWO CANADA,
and special purpose legume re- telephone (306) 966-4978, telefax

searchers to exchange information (306) 343-1025.

and discuss common problems and
goals. The venue is Silver Falls Con- Meeting Set for '91ference Center, Sublimity, OR, July Nepal Biotechnology
9-11 1990. The program includes Co-chairman Chris van Kessel anpaper and poster sessions, a work Association Hosts nounces that plans are set for thesession on seed production, tour of Meetingedproduction in the 13th North American Rhizobiumseed research and an ivete Conference (now referred to as Syra-Willamette Valley, and an overview The role of genetic engineering biotic Nitrogen Fixation meeting). 
of forage legume research in and '!technology in agricultureOregon. It will be held in Banff, Canada,International Conference onand health will be the subject of the from August 25-30, 1991. Expectfurther details and meeting an-For information and to receive Genetic Engineering and Biotech- nouncements by mid-1990.the second announcement contact nology planned for September 9-13,
Dr. Jeffery J. Steiner, USDA-ARS, 1990, in Kathmandu, Nepal. The
National Forage Seed Production first circular notes: "For a country Biotechnology CourseCenter, Oregon State University, like Nepal whose economy depends OfferedCorvallis, OR 97330 US.A, primarily upon agriculture and 
telephone 503 757-4375. forest products, application of From 3 September to 17 October 

biotechnology is the only means for 1990 GBF (Gesellschaft fur Biotechdevelopment." The meeting objec- nologische Forschung mbHtive is to create awareness about Braunschweig) will hold its fourth
genetic engineering and technology course, "Introduction to Industrialand provide Nepalese scientists the Biotechnology." The course is2nd International Food opportunity to interact with scien- designed for individuals fromLegume Research tists working in various areas of developing countries with a strongConference technology, scientific background, especially in 

This meeting which will be held Those intercsted in attending the general microbiology and
fromhAril 28eto Mayi,19,willfrom April 28 to May 2, 1991, will meeting, being speakers, or present- biochemistry, but who lack practicaling posters should contact the experience in biotechnologicalfocus on Pea, lentil, faba bean, chick- Secretary General, ICGEB Con- processes, such as fermentation techpea, and grass pea. The latter was ference Organizing Committce, nology. Emphasis will be given torecently added to the list of species Nepal Biotechnology Association, P. selecting applicants from a widecovered in the meeting. Objectives 0. Box 2128, Kathmandu, Nepal; geographic distribution. Fluency inof the gathering are review and as- telephone: 977-1-522-900, telex: English, including speaking, writingsess recent results from national and 2492 MURARKA NP, cable: and understanding, is absolute'international research programs on RLABB, Kathmandu. necessary. There are no course fees,cool season food legumes and to but applications are encouraged todevelop strategies for increasing seek funding for travel and subsis

roduin e nit ar ean n
r screasing use of these cool season tence costs. No candidate should be
discouraged from applying on finanfood legumes in various cropping cial grounds. To receive ansystems. Both basic and apped re-search will be addressed and application, write to InternationalTraining Programmne Office, GBF, 

multidisciplinary research efforts MascherorWe1 ,D-30emphasized. Mascheroder Weg 1,D-3300Braurschwveig, Federal Republic of
To be included in the mailing list Germany-, telephone: (0531) 61 81 for the second announcement, send Genetics 172; telex: 9 526 67 gebio d; telefaxyour name and title, address, phone (0513) 61 81 515. 



In Memorium: Joe 
Burton 

Yes: I knew Dr. Burton since July 
1960 when I joined the Lab of Late 
Prof. D. N. Allen for my M.Sc. and 
Ph.D. studies which lasted five 
years. Now and then I had a meeting 
with Dr. Burton for discussion of my 
results and consultation for future 
work. 

In 1970, I visited Dr. Burton in 
his laboratory in Nitragin Company 
when I was awarded the Andre 
Mayer FAO fellowship. I had the 
pleasure to meet Dr. Burton in dif
ferent meetings in various parts of 
the world. In 1982-83, Dr. Burton, 
visited my country (Egypt) and 
wrote, in association with Dr. Lloyd 
Frederick, an analysis of the state of 
art of rhizobiology, a document 
which is very useful for me and my 
collegues. The last time we met was 
during the meeting on "Cool Season 
Legumes" in August 1986 in 
Spokane. Dr. Burton was a sincere 
friend and a colleague and Iwill al
ways remember him. My deep 
condolences to Mrs. Burton and 
family, and may God bless them all. 

77is letter was receivedfiom Dr. 

YousefAli Hamdi. 

Janez Hacin 

A researcher from the University of 

Ljubljana, Ljubljana, Yugoslavia, 
Janez Hacin is spending a year work-
ing at NifTAL Headquarters as a 
visiting scientist. He is primarily work-
ing with Ben Bohlool and doing some 
interesting work on elucidation of pos-

cnl fchanis linod in oybenst 
control of nodulation insoybeans. 


Hacin is a research fellow sup-
ported by the OECD (Organization 
for Economic Co-operation and 
Development) in their Co-operative 
Research Project on Food Production 
and Preservation Program. It isex-
pected that he will continue the BNF 
research along with teaching at the 
Department of Microbiology at his 
home university when he returns to 
Yugoslavia in late 1990. 

,
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Purifying antisera by dialysis. 

V 

p
Course participants inspecting Interior of a steel fermentor. 

Genetics New Topic 
Continued from page 8 

Bangkok. It was organized by 
NitTAL in collaboration with the 
Thai Department of Agriculture,
The BNF Resource Center, and the 
University of Hawaii Biotechnology 
Program. 

Course participants were: Drs. P. 
Lodha and Palaniappan from India; 
Dr. N. Inciong and Mr. C. Call from 
the Philippines; Mr. 0. Cosenza 
from Honduras; Ms. K. Moors from 
Belgium; Ms. N.bt. Ab. Rahim from 
Malaysia; Ms. C. Riraduma from 
Burundi; Mr. S.Setradi from In-
donesia; Mr. S.Sivakumaran from 
Sri Lanka; Mr. X. Zang from China; 
and Dr. S.Suthipradit, Mrs. K 
Tangcham and Mr. Worawich 
Rungrattankasin from Thailand. In-
structors were: Dr. N. Boonkerd, 
local organizer and Director of 
NifTAL's BNF Resource Center; 

Dr. P. Somasegaran, course director 
and NifTAL microbiologist; and 

Mr. H. J. Hoben, international or
ganizer and NiITAL training 
coordinator. 

Most participants were fully sup
ported throtgh outside sources 
ranging from local USAID missions 
and home institutions to UNESCO 
funds. NifTAL, and the University 

of Hawaii Biotechnology program 
subsidized tuition costs for some 
participants. 

The course was judged by par
ticipants to be well worth the effort 
of working more than eight hours 
each day. The course contents were 
based on a well tested outline along 
with adjustments in content made to 
meet the particular needs and inter
ests of participants. NifTAL 
expects to announce its next course 
in early 1990. 
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N-FIXING TREE NOTES
 

Priority Tree Legumes 
With much international activity 

in the area of multipurpose tree 
planting, it is deemed necessary to 
re-evaluate NifTAL's list of priority 
species in order to reflect current 
emphasis. From reviewing current 
literature, and from discussions with 
staff of NFI'A (Nitrogen Fixing 
Tree Association) and F/FRED 
(Forestry and Fuelwood Research 
and Development), the following 
priority list was established: 

Acacia mangiumAcacia auiculifomis 

Gliricidia sepium 
Calliandra calothyrsus 

Sesbania sesban 
Sesbaniagrandiflora 

Leucaena leucocephala 
Leucaena diversifolia 

Albizia lebbeck
albizi alebbeck 
Pcraseianthusfalcataria 

Acaciameamsii 

Cajanuscajan (perennial habit 
types) 

Dalbergiasissoo 

Flemingiamacrophylla 

Short Takes 

Two Thai scientists, Benjavan 
Rerkasem and Ampan Bhromsiro, a 
formar NitTAL trainee, of the Facul-
ty of Agriculture, University of 
Chiang Mai, Thailand, are involved 
in a research project with ACIAR 
(Austrlian Centre for International 
Agricultural Research). Their 
project on food legumes is part of 
ACIAR's Project 8800 -Measure-
ment of Nitrogen Fixation in 
Legume Production System. 

Faidherbia albida 
Acacia nilotica 

Prosopiscinceraria 
Prosopisjuliflora 
Continued efforts in selecting 

rhizobia that are effective, competi-
tive, saprophytically competent and 
compatible with several host species 
will be directed toward the species 
on this list. 

Mhy Nitrogen Fixing

Trees? 


Nitrogen fixing plants are key constituents in many natural 
ecosystems. They are the major 

source of all nitrogen that enters the 
nitrogen cycle in these ecosystems. 
Many nitrogen fixing plants arewoody perennials, or nitrogen fixing 
trees, most of these being found in 
the tropics. In temperate areas, the 
nitrogen fixers tend to be her-
baceous. 

NFTs have been removed or 
reduced in most man-made ecosys-
tems, such as agricultural and forest 
lands and urban environments. 
These lands require expensivechemical fertilizer inputs in order to 
maintain their productivity. Man-

Consortium 

Continued from page 8 

specific techniques as the means to 
reach the goals. 

In its first year, the project 
focuses on five countries, Uganda,
Haiti, Nepal, Senegal and Indonesia. 
PVOs and NGOs in those 
countries- in cooperation with the 
BNF/LM project staff- are at the 
moment assessing the resources and 
needs and designing an action plan. 
This plan can range from the 
development of extension materials 
to applied research or setting up col-
laboration between organizations. 

made systems can be improved by learn
ing and adopting from natural 
ecosystems. For example, the reintroduc
tion of NFTs, with appropriate 
management, can increase and sustain 
productivity. Agroforestry land-use prac
tices do this. 

The above text introduces a release 
from NFI'A which is in its series "NFT 
Highlights." Interested persons can re
quest a copy of this short paper and a list 
of other available "Highlights" from 
NFTA, P. 0. Box 680, Waimanalo, HI 
96795 USA. 

NitTAL & NFIA Teaming 
&T 

Up 
NifTAL issupplying peat basedlegume inoculant for NFTA's Coopera

tive Planting Program. In this program, 
approximately 3100 seed packets per 
year are sent throughout the world for
field trials. Having the appropriate
rhizobia for the specific legume trees will 
insure adequate nitrogen nutrition during 
the early growth of the trees. Small pack
ets (16 g) of peat inoculum are provided
semi-annually. Currently, there are 50
legume species in the NFTA Cooperative 
Planting Program. 

In Haiti, for instance, NifTAL 
has helped a private enterprise set 
up a rhizobial inoculant production 
unit. The unit has a capacity great
enough to be able to provide 
rhizobia to all Haiti's potential 
users. In March a conference on the 
principles and opportunities of BNF 
was held for al Haiti's potential 
users. This conference was offered 
to all interested agencies active in 
agriculture in Haiti. A future 
strategy for the project was deter
mined during the conference. 
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A CONSORTIUM FOR 
BNF-EXTENSION 

In November 1989 a unique step 
was taken to join technical expertise 
acquired over years of research with 
well-established local agricultural 
outreach systems. NifTAL, 
Agricultural Cooperatives 
Development International, 
Africare, CARE International, Pan 
American Development 
Foundation, Save the Children, 
Winrock International, World 
Vision International and Peace 
Corps united efforts and started the 
Biological Nitrogen Fixation and 
Legume Management (BNF/LM) 
Outreach Project. 

The project aim's at increasing 
and improving thL knowledge and 
use of nitrogen fixing plants and 
their compatible inoculants by small-
holders in tropical countries. BNF 
can provide small farmers with a 
cheap alternative for fertilizers and 
higher protein food. Currently, 
small farmers hardly use inoculation 
techniques. The project will use 
awareness building, training, or-
ganization and introduction of 

Continued on page 7 

Genetics New Topic at 
Course 

NifTAL's most recent training 

course- held in Thailand during
 
November - included exercises on 

genetics. This addition emphasizes 

NifTAL's continuing efforts to keep 

abreast of an increasingly promising 

area of rhizobiology. Other areas of 

emphasis were inoculant production

and strain identification techniques. 

The trainees learned by doing with 
hands-on exercises used to maxi-
mize practical experience.
Twenty-six lectures were presented 

to support the course exercises.
Seminars highlighted the applica-
tions of techniques and encouraged 
discussions to enhance greater un-
derstanding of experimental 
dertandcnghfe xperimenRESEARCH 
approaches. 

The course entitled "Modemrn 
Methods For the Study of 

Rhizobium" was held at the 
Rhizobium Building of the Thai 
Department of Agriculture in 
Continued on page 6 

PVO/Peace Corp/NiITAL Consortium: A Reality
 

From left: Eugene ChiavarolL Deputy Assistant Administrator for S&T, USAID; Ms. Phyllis 
Dobtyns (at podiun), Senior Vice Ptiesident for Save-The-Children; Noel P. Kefford, Dean, CI'AHR, 
University of Ilawaii; Sarah Ford, Peace Corp; Ambassador Mark Edelman, Acting Administrator, 

USAID, Senator Daniel Inouye, lawaii. 

A commemorative agreement 
was signed at the State Department 
in Washington, D.C., between key 
persons from the organizations 
which are members of the consor-

SERVICES FROM NirTAL 

-- OUTREACH_ --

*tRh,zot),al germolasmnesearcha oam
 
Custom ant.era
 

Dstribution of smthot, pblasmds andtcloned 

asn D u ,eld trial design fo inoculation 


r~sponse stuoe',
: Long er . rt..b... osilorv 

a for hod tress tolerance 

TRAINING 
* Basic 6 -,ek Courses

" Specialtzed e~enson and noculant producton 


courses 
Graduate degree supportS Short Courses on genetc technologies serol-

ogy. and commercial noculant Oroduction 


e Trainng materials tmanuals Stides etc 
* visiting scenhst s program 

T National research program design assistance
 
Technrcal nackstopping to support developing
 
countr entrereneour s


MrDocuments and on and tropi. 
cat legumes

e Tecnnical assistance on nocuiant production 
systems 

onnocu t iai manuacture.• Ac;sor ser...s y 

tium to further BNF use in 
sustainable agriculture for develop
ing country farmers. The consortium 
isa landmark cooperation between 
these diverse groups. 
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NifTAL Project which receives funding

from the United States Agency for 
International Development. 

For information on the NifTAL Project and 
to request services, contact NifTAL Project 
Director, NifTAL Project, 1000 Holomua 
Rd., Pala, Hawaii 96779-9744. Submission 
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Attention: Communication Section. 
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p
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attributed to the Agency for International 
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