Regular Budget expenditure: $11 913 912

Expenditure by subprogramme

Soil fertility, irrigation and crop production
Plant breeding and genetics

Animal production and health

Insect and pest control

Agrochemicals and residues

Food preservation

Extrabudgetary programme resources utilized (not included in chart): $2 917 102
(of which the sum of $1 498 599 is from FAQO)

feature of 1996 was the increasing extent to which Soil Fertility, Irrigation and

techniques and technologies developed through the Crop Production
Agency’s research contract programmes and at the
FAO/IAEA Agriculture and Biotechnology Laboratory A series of CRPs has been conducted over the years on
at Seibersdorf were applied through technical co-opera- enhancing the use of atmospheric nitrogen by plants
tion projects and other activities to improve food security through biological nitrogen fixation by the Rhizobium—
and assist Member States in meeting international agri- legume symbiosis using the nitrogen-15 isotope dilution
cultural standards and undertakings. An example is the technique, and through the efforts of the FAO/IAEA
use of mutation breeding and biotechnology to support Laboratory. In the latest CRP, a gene marker method for
crop improvement and biodiversity under the Leipzig studying Rhizobium ecology was developed and tested.
Declaration on Plant Genetic Resources. Other examples The new method was used for the identification and
include the increasing use of FAO/IAEA developed classification of Rhizobium strains and for studying
diagnostic tests, the sterile insect technique (SIT) and food strain competition for establishing symbiosis with the
irradiation in assisting Member States to meet obliga- legume. Apart from being an important tool for research
tions with respect to sanitary and phytosanitary standards in Rhizobium ecology, this method, when combined
and technical barriers to trade under Uruguay Round with the dilution technique, will greatly enhance the
agreements. Also noteworthy is the work on agro- selection of elite strains in nodulating legumes for use in
chemicals to assist in the implementation of the biofertilizer production. The method has been trans-
International Code of Conduct on the Distribution and ferred to microbiological laboratories in developing
Use of Pesticides. countries.



In Bangladeshsmallholder &mers hare beyun to ealiz

higher cop yields and sangs on tiemical nitogenous
fertilizers from the use of gume bioéttilizers devel-

oped fom Rhiobium stains selectedf their sup&ority

in nitrogen fixation. Results fom éout 1500 demon
stration trials conducted inamers’ fields shaved tha

substantial in@ases in nibgen fxation and yield can
be obtained tlough the use of biettilizer. The yield
increases ecoded in 1996 wre over 95% or lentil,

70% for sg/bean and ltickpea,40% for groundrut and
25% for cavpea.

Progress vas made in a CRP on optimizingttflizer

nitrogen goplicaion and irigation water suppy on whea

with reference to a CERES-hed simulation model.
This model will assist inafining nitrogen fettilizer

man@gement stategies. Using dea geneated though

the nitiogen-15 isotope dilution ténique and neutn

moistue piobes,it was bund tha the model is ble to

provide a ealistic estimee of rutrient uptale, water use
and cop gowth. After validation, the model will be a
quick and simple tool tovaluae speciic mangement
practices thwould otherwise equire seeral years of

costly field reseach.

The frst phase of a ORon iradided sevage slude@,
which indudes studies to quantify thevaalability of
nitrogen to cops and to assess irases in ap yields
from the aplied sevage sludg, was completedThe
results fom 14 counies indicaed the positie efect of
irradiged sludg on yield and ap quality and a
decease in soil contamitian by pahogenic oganisms
compaed with the use of nonfadiged sludg.

Progress vas made in a téaical co-opeation project
on intenaional quality assw@ance 6br nitrogen-15 analsis
using emission spectmetes by laboratories inMember
Staes co-odinaed ty the FAO/IAEA Laboratory. The
aim of the poject is to detanmine whether esults gner
ated from Ageng/ suppoted léboratories ae accuate
and eliable, and to ecommend or takcorectve mea
sures whete pioblems &ist. About thiee quaters of the
laboratories were found to poduce eliable daa, while
the emaining poduced dta outside the acpésble lim-
its of accuacy. Measues hae been taén to assist the
latter in corecting the situon.

Plant Breeding and Genetics
Promising esults br the impovement of cassa, yam,

sweet potéo, plantain,soighum andAfrican ice were
obtained though a ecenty completed CRP on imgving

basic bod cops in Africa thiough plant beeding

including the use of induced utgtions. Mutants of
soighum with long panie length,improved gain quality

and dought toleance vere obtained in Mali with the
potential to yield 10-30% mergain than the pantal

variety. Presenty, these mtants a@ being galuaed in

multi-location field trals in Mali in co-opegtion with

the Intenaional Ciops Reseah Institute br the Semi-
Arid Tropics. In the United Rmibic of Tanzania,
mutants of uplandice (Oryza s#iva) with increased
yield, eaty flowering and shdrheight were dereloped

and ae in adianced ield trials.

A CRP on the pplication of DNA based mder nuta
tions for the impovement of cezals and other gaally
reproduced ocop species coheded in 1996Jaying the
foundaion for a better undstanding of induced uta
tions a the molecular keel. A comparson of the use of
radioactve and nonadioactve makers shaved tha
ther is a placedr both methods in the apals of seed
propagated species. Radioae#i poobes vere used dr
the anaysis of gronomicaly important taits in a
number of speciesncluding aluminium and amught
tolerance in maie and esistance to by yellow dwarf
virus in whed. Polymomphisms and seledtke molecular
differences wre identifed for bast resistance and salt
tolerance in ice, and maker assisted selection has
begun. The tesults ahieved were facilitated by linking
molecular biolgists and plant leedes in dereloping
and deeloped countes.

The use of linkd DNA markers males possile, for the
first timg the lage scale pplicaion of indirect selee
tion for impotant gronomic taits. In oder to imple

ment these molecular tewolagies on a lage scale in
laboratories thioughout the wrld, it is necessar to

distribute DNA resouces,including pobes and pmers.

A CRP on adioactvely labelled DNA probes ér crop

improvement helped to makavailable the necessgar
resouces so thaMember Stees can ke pace with
developments in thealst dandng world of maiker

assisted @eding Major plogrammes in seeral devel-

oped counies ae poducing DM resouces br rice,

whead, baley, maiz, soighum,peat millet, mungbean,
cowvpea and sgbean.This CRP &cilitates the distbu-

tion of DNA resouces to l&oratories in Member Stas.
More than 210 equests dr probes and pmers hae

been fulflled in 25 counties, with 40% of the equests
coming flom developing counties.

Tedhniques vere developed athe FAO/IAEA Laboratory
to regenerte enseteEnsete gntricosg through somac
embryogenesis and agntitious luds.This ciop, which



is grown in Ethiopia and is an imp@nt stachy stale
food ciop, suppots the diet of a quaer of the popula
tion. Owing to dificulty in geminaing seed and the
long \egetdive pefod, the beeding of ensete is
extremely difficult. No phenotypic ariation was
obsewved among theegeneants.Also, polyploids were
induced in diploid banana ancknfied by flow cyto-
metry. The polploids were propagated for field testing
in banana k@eding pogrammes.

Animal Production and Health

To detemine ways of inceasing Westo& productiity,

radioimmunoassy laboratories for animal stewid

homone deteminaions hae been eshlished in wer

60 counties. Using theseesouces,and though a CRP
on the deelopment of éed supplemerntian strategies

for milk producing animals in tipical and subtpical

ernvironments using udear and elaed tedniques,
studies in M&ico shaved the dtical importance of sup
plement#éion feeding linked to inn@ative mangement.
This finding led to anx@ension pogramme to impove

dual pupose &ming practices among 900 co-opéng

fammers in the egion. The esult wvas an incease in eer-

age milk production fom 4.5 to 7.2 lites per co per

day (i.e. an incease of 63%)epresenting aise in milk

production of ten million lites per gar

Following similar studies supp@d under this mgramme
in the Pucallpa egion of Reru, a sustainble milk
producing &iming industy was ceaed The ofspiing
produced 6-10 ligs of milk per dg without concen
trates,genegting a substantial inease of 60—-80% in the
daily income of &mers. The intioduction of an dificial
insemingion shheme and an impved pastu produc
tion stheme amongst 8@imers avning 2 to 15 cas
eat were key factoss in this success.

In Sii Lanka, studies shwed the adantaye of gazing
cétle on the ntural herb@e gowing in cocomit planta
tions. In gazed aeas,cocorut yields inceased ¥ 20%,
with considesble improvements in soil dttility and
water retentionwhile milk yields inceased fom four to
ten times.

Brucellosis is a disease thaffects both humans and

cdtle worldwide. In some couniges, eradicdion has
been possie thrugh the slaughter of ie€ted ctle,
but this goproad is difficult in mary areas vhere vaccr
ndion is practised since it has not been polssito
differentide between inected and &ccinded animals.

Under a CRRa nev test thacan shav whether an animal
is free fom the diseasevaccinded or inected vas
developed standadized and interaionally validaed
Based on a competig enzyme linkd imnunosorbent
ass® (ELISA) and using a mon@mal antibog devel-
oped & the Animal Disease Resedr Institute in
NepeanOntaio, Canadastudies inifve Lain American
counties hae dealy demonstated the adantages of
this nev assg, which will now have a lage ole to pla
in future bucellosis conwl and eadicdion campaigns.

Under a egional tedinical co-opestion model poject

in WestAsia, suppot was povided for sep-monitoiing

and suveillance of mdempest.As pat of the intensie

drive to eadicde this disease dm the egion, nine

counties undetook ndional suweys in 1996 using
FAO/IAEA ELISA kits. The suveys demonstted a
reasonble level of vaccindion in most countes, but

also highlighted mblem aeas vihere levels of immunity

were too lav to prevent diseaseFor example in the

Kurdish comnunities in nothem Iraq it was shan tha

less than 30% of the ttie were vaccinded; an emeeng

vaccindion campaign \&s consequentiundetaken.The

FAO/IAEA Laboratory provided oser one million assa
units to Member Stas in 1996.

Insect and st Contol

In a model poject plying SIT for the eadicdion of
the tsetse Iy from the island of ZanzibarUnited
Repulic of Tanzaniapelsistent supmssion of the taget
fly populdion belav detecthle levels was obsered
The last wild fy was catured in Sptember 1996 and
there hare been no detections dfels since thatime.
Also, trypanosomosis in tiée dedined rapidly, reating
the lavest levels ever recoded since oputine Bood
sampling vas esthlished The thid insectay a the
Tang mass eaing facility in the United Rpubic of
Tanzania s inauguasted The total mmber of fies in
the cololy readhed almost a milliorfemales,allowing
aeral releases of 100 000 stermalesper week wer the
whole island Futhemore, in view of the self-sufciengy
adhieved ty the Tanga facility, the bakup mass @aing
efforts & the AO/IAEA Laboratory were discontimed

In Argentina,advances were made in the stamlining
and upgading of Mediteranean fuit fly (medfy) SIT
eradicdion actvities over half a million hectas of
deciduous fuit producing land in Mendoza andtByonia
provinces. These adances inluded impovements in
quamantine l@islation, infrastiucture and opettions to



protect the taitories under fuit fly eradicdion from
reinfestdion. Also, the cedion of the Mendoza Plant
Protection Institute to mvide this joint RAO/IAEA
model poject with moe eficient and indpendent po-
gramme mangement esulted in impdant economic
savings and the aaté paticipation of fruit growers and
exporters in pogramme funding and magement. Br
the frst time a medf genetic sging stain (in which
mostly stefle males a@ released and e the detec
tion of the emaining wild @émale fies among the stie
and wild male poput#n is the main objeate) devel-
oped & the FAO/IAEA Laboratory was being mass
reaed and eleased on a Ige scale in an opatiional
SIT emdicaion programme As a lesult of these
advancesand poduction of @er 200 million stete pupae
per week, the medfy has nav been eamdicded from
most of Mendoza vince

In Madei, Portugal, the medfy SIT project, financed
jointly by the Agengy, the Euppean Union and the
Govemment of Prtugal, also made apid progress.A
moden medfy mass eaing facility with a cgacity of
50 million steiile male fies per veek was completed
Installaion of masseaing equipment is being completed
and masseaaing of a gnetic sging stiin piovided ky
the FAO/IAEA Laboratory was initiged reading five
million flies per veek & the end of 1996.

A breakthough was abieved though a CRP in the
development and iéld testing of a ery promising
attractant br the £male medf. Unlike available med
fly lures which atract mosty male fies, this nev atrac
tant is mainy female specit. The esults of ield tests
of this nev atractant in 12 counigs confrm the efec
tiveness of the pduct, which will soon be waailable
commecially. Its use in opetional SIT pojects will
gredly facilitate the use of sing strins.

Agrochemicals and Residues

A CRP aimed &finding ways to incease the shality of
acaicides in lvesto& dips was completedThe efects
of pH, sediment, microbial actvity and edaimging
frequeng on the pesistence of acte ingedients vere
studied usingadiolebelled acarcides in model systems.
It was bund th& some compounds &k devn more
rapidly as the pHises and thathe adlition of super
phosphte fettilizer was a pactical and ingpensve
method of maintaining a Vo pH level. Adsomption by
sediment educed the pesfmance of all compounds,
but the adition of a sur&ce actie ggent inceased the

suspensibility of paicles and thusx¢ended the pérd

during which animals eceve an effectve dose Phote

degradaion also poved to be signi€ant,indicaing tha

the siting of dipping ks in the shade is impant.As

expected degraddion by microorganisms is signifant,

but unfortunaely this plogramme could noidentify an
effective bactecide. Information on inceasing the
stability of acaicides canpf couisg also be pplied to
the poblem of the disposal of spent solutiondhien

decompositionates should be maximezl Thus,raising

the pH and dispsing the solutioner a soil suidce in
a suny locdion ale recommended to minimézpossibe

undesiable efects on the afironment.

A major objectve of an RO/IAEA symposium on the
use of mdear and elaed tediniques ér stuging the
ervironmental behdour of cop potection ©iemicals,
held inVienna in dly, was to &amine the etent to
which information on the ewironmental behaour of
pesticides can bexgapolaed from one tmatic zone to
another It was @reed thastandad laboratory physico-
chemical d&a, together with inbrmaion on pesticide
metéolism and pesistence obtained in temjps
climates, could be used to pvide a ‘worst case’
scenaio for tropical counties. Havever, movement in
the soil and lossesylevaporation will almost alvays be
undeestimded, so adlitional dimate speciic daa on
these aspects is deghile. In adlition, there is a needdr
informaion on the behaour of these compounds in
lateritic and wlcanic soils,which are not common in
tempeate nes. There is also unceéainty over the
validity of extra-polding toxicological daa from
tempeste to topical species and s@@oprate studies
are neededThere was stong suppdrfor the viev tha
run-off and soil eosion plg more impotant pats in the
dissipdion of pesticides in thedpics than elsehere, so
they should be taén into account in ¢pical ewiron
mental impact assessmenAsfinal point of @reement
was thainformation on impuities in pesticidedrmula-
tions (poducts) is as imptant for ervironmental con
sidemtions as it isér human health.

The symposium also pduced a amber of conlusions
and ecommendidons of inteest to pesticideegulatory
authoities and laoratories. The most impdant is tha
all sucd laboratories should nw opegrte quality
assuance and contt procedues tha compl with
ISO Guide 25 and where relevant, the OECDS
Principles of Good Lboratory Practice or equvalent
standads. Ony in this way will data be acceted inter
naionally, something wkich is necessgrif duplicaion
is to be @oided



Food Presewration

On the basis ofeasults fom a CRP on radidion as a
quamantine teament of bod and gricultural commodi
ties which was contuded in 1990 and arvaludion by
expetts gpointed ly the Intenaional Consultdve
Group on Bod Iradigion (ICGFI),the US D@atment
of Agriculture issued aNotice of Rolicy’ in May 1996.
The polig recanizes the dkctiveness of nadidion as
a quaantine teament of fesh fuits and egetales
against fuuit fly infestadion regardless of host commodi
ties. The Noth American Plant Rutection Oganizdion
(NAPPO),which consists of specialists on planofc
tion and quaantine fom CanadaMexico and the USA,
issued a standdrto this effect in OctoberThus, the
stege is set ér the wider use of iadidion as a quamn
tine treament of fiesh fuits and egetables ayainst fuit
flies, which should gpand tade in these commodities
significantly. In adlition, reseach dada geneeted by an
ongoing CRP on iradidion as a quantine teament of
mites,nemdodes and insects other thaniftflies shov
tha irradigion can mak steile thrips, mites and céain
insects harboed in cut fowers (sut as ochids,chrysan
themum, camation and tulips)thus meeting quantine
requirements in impding counties.

A regional seminar on the use ofadigion to reduce
food losses anabdbone diseases and tadilitate food
trade vas held in Rba, Morocco. Co-sponsed hy the
Ageng, FAO, the Intendional Institute of Refgeration,

the Intenational Trade Cent, WHO and the United
Nations Economic Commissioroif Africa, it provided
essential irdrmation on the telenolagy and in paticular,
the need to deelop hamonized eguldions on bod
irradigion in the African region. The seminar was
followed ty an AFRA Il workshop on this subject in
Ghana. This was dtended B senior bod contol
officials and 6od iradiaion scientists Wwo adopted
a ‘Model Reulaion on Food lradigion’, which
recanizesirradigion as adod pocess up to anverall
average dose of 10 kGyas ecommendedybthe FAO/
WHO Cod& Alimentaiius Commission.

As a Dllow-up to esolution GC(XXXVII)/RES/616,
adopted f the Genal Conkrence in 1993and the
Action Plan desdbed in GQ//2733, adopted § the

Board of Goremors in ine 1994the Ageng assisted
the authaities in Brazil, the Islamic Rpulic of Iran

and the Philippines in conductingafsibility studies to
estdlish commecial food iradigion facilities. The

studies demonsited the éasibility of esthlishing sut

irradigors in: S&o Rwulo, Brazil; Rafsanjanthe Islamic
Repulic of Iran; and Manilathe Philippines. In all
cases,puldic informaion seminas were oganized to
creade an avareness of the safy and benéf of food

irradigion among ntonal authaities, the food industy

and the media. In dition, a semi-commeial scale
food iradiaor, for which the Ageng/ provided assis
tance as parwof a model telonical ceopestion project,

was commissioned in Beijing in ¢arl996.



