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MESSAGE 

SWelcome to C1 IFNIRAWN 11. We are honored by your presence and 
,,, participation the "International Conference ontust that your in 
Chemistrv and World lood Supplies-The New Frontiers" will be of 
great Valluie to you :md those whom you serve. 

Cl IlMR.\WN II takes place within sight of the ever darkening 
clouds of w orld hunger and malnutrition. While wide-spread 
starvation has been alleviated in recent years, the growing need to 

feed a hungry world remains. Moreover, food related disasters strike suddenly and with little 
warning. A global initerdependence on food means that two straight years of bad harvests in any 
one Of the major g rain -produLcing nations o f the world co uld precipitate another food crisis like 
the one that occ1irred in 1972-74. Su perimposed is a rapidly expanding woId population. Given 
preseIlt populIa tion !itrowthand trends, world population will expand to over 6 billion people by 
the end of the century Fight of every ten persons will live in developing nations. Many will 
Migrate to urban centers wvhere fOOod is not grown. Nearlv 1-500 cities of a million or more 

' inhabitants will havxe to be supplied. In the next 40-5P yea rs, world food production must aga in be 
icreasd by at leas t is much as wasachieVCd from the dawn of agriclture 12,100,cars ago. 

The (luestions become empha tic: What areas of research and devolopment have the greatest 
potential to sign ifica ntlv increase food p'Odtitiion aid improve food storage and processing? With 
limited time and resources, how do We clarify and priori'ize goals? Hlow do we improve 
com inn ica titt n, ctooperIatiol, and technological transfer? ItOW do We u n leash the full productive 
capacity of research, dexelopment, and educational and governmental organi zations on a 
worldwide scale? 'Ihe sea rch for a tnsvers juestions forms the purpose of our gathering.to tllese 

The \Vrld food problem is one of enorlous complexity involving many technical, political, 
enxVironmenlal, and humanL issues. C IIEMIR N II cannot do everything, but we can do some 
things and this we are proceeding to do. I ain confident that future generations will look back 
tipon this meeting as a landmark event and that you, when asked about your participation, will 
state with pride-I xas there. 

Bryant W. Rossiter 
Chairman, CHtEMRAWN 11 



MESSAGE
 

11mpleased to welcomC the distinguished participants to the 
CtIIIMR,\\VN (Chemical Research Applied to World Needs: New 
Frontiers) II Conference. 

This is an occasion not only for the warmest congratulations but also 
for a direct, COu rageo us confrontation of the role that chemists, 
agricultural scientists, and food technologists must accept in the life 
of our nations, now being convulsed by change. 

I am gratified by the information that the International Union of Pure and Applied Chemistry and 
the lnteriational Rice Research Institute have agreed to provide an independent, non-political, 
centra; forum for the discussion of critical needs and solutions relating to chemistry, agriculture, 
and food supplies. 

But what strikes me most is the aptness and relevance of the Conference theme, "Chemistry and 
World Food Supplies-New Frontiers," to the challenging times. This commands the highest 
attention in our order of priorities in the context of the predictions made by demographers and 
economists that uleh'ss food production would be increased tremendously, there would be famine 
in the ,voi Id. 

This is the real challenge we have to face squarely. 

And mv hope is that, after careful reflection, we shall bring to the conference table a number of 
imperatives and recommendations having the potential to significantly increase food production 
and improve food storage and processing, strengthen scientific research in developing nations, and 
accelerate imllplementation of research priorities and objectives. 

Mv best wishes for a pleasant and edifying sojourn in our land. 

Ferdinand I . Marcos 
President ot the Philippines 
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MESSAGE 

IFood is one of the eleven basic needs of man, and with the 

burgeoning populations in the world the problem of adequate food 

and nutrition is a major global concern. The importance, therefore, 

of the International Conference on Chemistry and World Food 

Supplies- New Frontiers (CHEMRAWN II) cannot be 

overemphasized. 

We commend the International Union of Pure and Applied 

Chemistry for its continuing effo'ts in identifying and addressing world needs and providing 

solutions through chemistry. As co-sponsor of this important conference, the International Rice 

Reserch Institute t ised in Lo,. Bailos, Philippines can perhaps share its expertise on how research 

and technology can be applied on other food products. 

to thisWe are confidenit this formn for the discussion of critical needs and solutions relating 

chemistry, agriculture, and food supplies will make significant contributions on how to meet the 

mounting global food problems. 

We e:.tend our warm greetings and wish you a fruitful, successful conference. 

Imelda Romualdez Marcos 
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MESSAGE
 

.luring the last 20 years, many countries in the tropics and 
subtropics have initiated programmes for the modernization of 
aigriculture, including crop and animal husbandry, fisheries and 
ftorestr, trough the spread of science-based tec"noogy. The impact

,' 
 has been striking. In the most densely populIated cou ntries of South 
Asia, the rate )fgain in food production during tie seventies has 

/ remained above the rate of growth ill population. Rice production,
for example, increased at over Y/ per year between 1972 and 1179 in Bangladesh, Indonesia, South 
Korea, Pakistan, and Thailand and by over 5'<>in the Philippines. India has made striking advances 
ilIthe production Of food crops like wheat, rice, and potatoes. China, in spite of the lilited area of 
arable land ava ilable for growing annuraI crops, has been able to feed a population of over a billion 
with very marg inal imports. 3-rn1a and Sri- lanka hlave lso madegood progress inrecent years in 
imlproving rice pioduction. 

IRRI tontornists have est imated that between 1973 and 1978 in the nine countries - Burma, 
Bangladesh, Iridia Indonesia, Korea, Nepal, Pakistan, T'iailand, and tile Philippines- tile use of 
i()Idelril varieties ahlone hld tiaii additional production of about 15 to 20 million tons of rough rice,
exclsi. t,4OcOni plerriel ta rv effects of fertilizer. The A,,\sian farmer has showi that lie will take to 
the new techno)lo v' like fish to water, pri vided he is con viIced that it viii help to improve the 
ecollonlic well beiig of his family. No longer call the poor and oft en illiterate farmer be made the 
scapei;oa,tfor lark of agricirtural progress. 

W hilhe WC ,L1onld dIraw iispi ratih )n fr(OIII t lisucm,:ss Of the agricuItural development strategies of 
the I'hilippiies arid )ther \Asiani countries dl. ring the past decade, We should not becoiie 
cor plcLtellt anrid r'tLt iotll lar reIs. liL'efficiellCy of srn,1l farr riianagemerit remains low and has 
led to a rise ill the et)It () pr OIrctioi, which is iiev itablev followed by I rise ill the prices of 
agricltiri1 cotliiIoditii's. Ilie irIiprOVrii'It : prod uctivitv r'sulItirig flrom11 new technology has 
()ftl'ill ll11 to declrea sinrig rettWrni11tt fe offst't lit' to iricrea sirg labo)tir iinput per hectare. 
COliSetJCLileitI\', o d ernrItecLnItI0og v, lOw labour wate 'alte, ar1d 'erv high ard prices iIlloccur at tile 
SilIIC plaice arid fiiu,. 

i of tile I iDCiliiC i d 00' 
de'vIoirig oilntrits, tile pace aid nato re of IgiriCuilutrral groWth will hav'e a dOiillinllcit iriipact on 
the rate anid pa tterri of ecolr10llit advallCt. 

Since ilio tilan ()<7 nr ctioria Of jobs Liiiie froiil tilt' farli sector in ost 

.\nling,t the iative trends whilh lshuld be gliri'ded apinst, llenitiori should be made of the 
1r41 'liin,til\'I ,irol(ffari aid ftmr ii( ll-1lrUses, o ral'iOIsmu desert ifica otf viO kinds leading to a
dinl11itiltn )rdetstrc it ninI thi it f L ,ical p)ttiltid l of s)il, mid prrtductivitv advances being 
dCpettnlI tli a1i iucrersig ttrlrstlrptitoI Of liori-rriewarie fttrriS Of 'criergv. Recent 
i'\ptrieiie~l shi)ttw that slistirie, prtrgresm in itriciltrt can fake place only \vlii bn aw, brain 
('echni!ttt ').ard bn k (k.,li irip l,) aIr hltniil ed s'In bi)ticlly1. ihe th nieii chiosen for 
Cl I\IIf..1\\' 11It''lrettr , ,timelV. Ihe ct)lt'rtnce slItuI ld r"ult III 'uid'ieiis that will help to 
prO liltt,lu'It ii iliii 1 ricul fii'd i t o t. 

IM.S. swa III iid tla ni 
Di recto r G Ilenra I 
The 1Iteria tioial I Rice Resea rch Institute 



&L MESSAGE
 

.,--,? I wi.sh to extend il\, heart felt congratulations to tile organizers and 
-- of (CI IINIRAWN forum which focusesspino' II for initiating a 

on til !,inificance (t chemistry to tihe effort to contain tihe global 
. •+ food(.' pl'tble'nl. 

It is dishe rILen iln to nNte, that Resea rdh anid riottech nol(ogy .re 
-- receiVin.g enoug international a ssistaice, both Oni rIIltilateral and 

bi la teral hasis. 

.,ignificait"v, thet1work of the Ilnttrnational Rice and Research Institute (IRRI) has reversed the 
deficit .Ittation in tood po)duction ill the Philippines and man otller countries in Asia. Other 
ntr~nato I VreSe,trI insltitute- over world alsO hd remarka ble effects on foodr all the have 

prl-AtUtiOn di d inCoriiin thl clhelopi ng ktil tes. 

lhw et utrt ol the oiultti\e t ,rop to Intenal'itiolal Agricltlral R1esearch (CCIAR) to increase 
to)d prtdliction w llihili/1iirg aiid c~OW dilaltin financi :, for interna'iwitionlal Igliculttlal res-ear-ch 
and by >Irpp )It i I l eli ri)l->esc'.l'th liter's all over the world, iiclidinig IRRI in the 
l'hilippil ,. iCINIIY I (IllnternaitiOnaln, WChea aind Nlaiie IllpioVelntent Cnlter') ill Nle\ico, and IITA 
(Interni'iionll lnl'titute ot Iropical .\(irivultre) ill Nigeria is ,lis) crniitndable. 

I .\I rcent diliculties in r t1isi1 ils,; r research p(>)i,riis is lIrgely caused bv the 
tnC'ciIt"pirII(h ltd by devehlped dollo cotlllll'ies, dspite the ar1ntritCntn t of the United States 
ill 1)81 HIMat it lhad ilcrT sCd its c) n ribuitli I Irg :ietitlra I'rsed ar",r 

In llhC liht ot hese dilticulti(s, Istrongvly erito'( ' u ntries to bt'come donors.rvgloher developing co( 
It 1iiV N' Of inter,;t to IIot that the Illlippili'- wa\s HI ti rst n ()ll-- W11( d v'\Tlhping coIlnltrV to 
b'come1 I C(( 1AR dollo. 

At tilt' sme time, I am also tr lareri bilateril asi<t,k(nc by dehvloped contllltl'ie's in1 the natiotnal 
iseici etoits o developing toties, and ii- ileain increai,-We1d tiidirig for specific reeach 
p a well as greatr assistance to ,engthln rid strlllineInitinll ri,1erch sVstells>. 

It is, tltI ', with a sense ot urgeincy} and upiriisrII thaI I liook t)'\,rd to theiicc(mplisl imnrt of 
the objLectives, (r this confere ncC,, parlicurlarlv inl ideritilvirigl' rsTaric dirctionlllaid priorities for 
ir'eas'd ltod p)r()d(ILtiol at the Ilst possible cots, in t'i'ls Of bth pil i Itari Rl'arOuTcS,)t Iid 

arild illotei'ig cW(pTerltionl aniorig gmerrlniiIts, illlstrie-, ,din uLives'i,ities< oi the sIpeedier 
iiplem'eh'nntatic" . esea reli piriorities .id gOkals. 

it lii ,i 10.I t I . 
Xliiistt'r 



The decade of the '80s brings us a more urgent call to strengthen our 
collective efforts while taking a close focus on tile world food supply 

and nutrition situation as populations continue to grow. This is 
more emphatically felt in developing countries where agriculture 
remains to be the livelihood of manv. 

'CThePhilippines is one of the worlds developing countries that is 
constantly trying to catch up with current trends and demands of 

modernization, Particularly in securing tile people's food and nutrition requirements. The 
national food author'ity, as tile cou~ntry's guardian onl this aspect, is happy to know that our 

country has been chosen to be tile yen ue of this international conference. 

ChenlicaI research could indeed bring about beneficial results. It was certainly research that 
develped pesticides to increase food production, vitamins and minerals to ensure proper nutrition, 
preservations to prevent food spoilage, and modes for formulating useful and profitable products. 

The theme "Chem istrv and World Food Supplies: New Frontiers" then becomes an appropriate 
area to tackk as we advance our sights toward using chemical research as a tool to keep the peace 
by pronl,,'Ing the basic human need which is food. And it is in this regard that the CHEMRAWN 
II Conference becomes an undertaking of mutual concern between developed and developing 
countries. We at the NFA will look forward to tile fruits of your deliberations as a boon to our 
agricuIltural pru duction and food processing efforts. 

To all of the pa rtici pa nts, nw personal best wishes and mabuhay. 

Jesus T. Ta ncha nco 
Minister 



MESSAGE 

F01l or Most 0I the d,_veloping world, providing food for their own 

C0hssaI struggle, 
- i 	 it had been d stlrtgleh.' hat had to be won not onil ever' generation, 

,Lt I 1t' ev IV ',e'a, L'er\' so isOSathe pres-; re of I increa sing 
popul1tioatto nI, d wildI gi est Mrces an11d c, la mii ', nat urlI and 
ma to neIgate tihe mnode.,st gains achieved in the past. 

pelples had been a c 	 a perpetual frontier. [or many 

rn,n-m,1dLie, 0)Lr)',isir, 

But it is a fight that could, and must be, Wonl. In the final analysis, it 
all depends upon the wills (df pel.tples. gov'rnments, instiitLtions, both national and international, 
and ind ividua Is, includi ng and esPe,cialIv scient ists ard techInologists. 

As a Coounlt rv very rn uch Iln the, Midst of a deternined effort to mtobilize all her reotlrCe" to cope 
with the ftood issue, We thLer'Lor' welcome this mneaningful opportUnit. to pla. I1ost to 
(l I[NIRAWN I1.We Wi- h tlhe sponsors and all the participants the best in this most noble and 

E ili I Q..1d Vire 

Minister, NatirIalScience and 
Technology Authorit 

a nd 
Chancellor, Unix'ersitv of the 

Philippines at Los Ba nos 
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Dr. Lmil (,. JayVier, LIniucrsity of thI' Ph:ilippines at Los California-Borkolo', LISA 
Barlos; I'li Ihippi l' 

Dr. Kwoh -ling I.i, NaionalSoonrityConiil, China 	 Professr Li Su, Acadcmnia Sinica, China 

Dr. P. Maladevan, hFood a nd ricul turo Ore aization, Dr. M. S. Swaminathan, Th' InternationalRice Research 
Ia hi hIstilut, Philippines 
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OUR GREATEST CHALLENGE - FEEDING A HUNGRY WORLD 

M.S. Swaminathan
 
International Rice Research Institute
 

Manila, Philippines
 

The FAO study "Agriculture: Toward 2000" projects that the number of
 

malnourished humans world-wide will reach 650 million by the end of the century. 
Developing countries are especially vulnerable, having to import twice as much grain
 

today as ten years ago. Past plans and practices have not been effective in
 

reversing the trend. Major problems compounding the severity of the situation
 

include continual loss of farm land, deterioration of quality of arable land, rapid
 

population growth, conflict of interest between and among producers and governments,
 

and the lack of a coherent, integrated plan to confront the problem. This paper
 
a National Food Security System as a major step in addressing
describes the use of 


the situation. Major components of this system include a) ecological security, b)
 

technological security, c) build-up of grain reserves, d) social security, e)
 

drinking water security, f) nutrition education and g) population stabilization.
 

AN OVERVIEW OF THE SOCIAL, ECONOMIC AND POLITICAL ISSUES
 

UNDERLYING THE ROLE OF CHEMICAL RESEARCH IN WORLD FOOD NEEDS
 

W. David Hopper
 

The World Bank, Washington, U.S.A.
 

The broad outlook for world food production rests heavily on the persistence of
 

high priority government policies that will insure production incentives for farmers
 

and large investment funds for a continuous expansion of the infrastructure of
 

services to the farming community, including research, irrigation, plant nutrient 
supplies, and the development of input and product markets. For the next two to 

three decades, world food production should be adequate to meet a growing demand
 
generated by population expansion and rising disposable income. Only sub-Sahara 
Africa is threatened by the portent of a major food catastrophe, and this can be 
avoided if currective policies are introduced by governments and if improved farm
 

and livestock technologies are found.
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The expansion of food output in Asia and, to a lesser but important extent, in 
Latin Amer ica rests both on increases in yields and expansion in irrigation
facilities. These source: oF output growth will gradually become less important and 
new technological Crontier:; must he overcome if the output growth of the food supply 
iQ to matchi ri'sing .,raand beyonid the next two decades. Chemical research must be
the source oF new technolo gies for food produrtion but this research must be 
initiatedI njw; the historical time between the beginnings of a major research effort 
and the appli. tion of its finlings by farmers is about thirty years. Sustained and 
lar ge research activities also mnust continue on improving and extending the present 
array of agriculur'ta l techni ques. All these research efforts depend 
on cooperation 
among agricultural scientists, especially those engaged in various aspects of
 
applied chemistry.
 

THE FUTURE ROLE OF CHEMISTRY IN REMOVING CONSTRAINTS
 
ON FOOD PRODUCTION AND UTILIZATION
 

Louis V. Planta
 
Chairman of the Board of Directors and Managing Director
 

CIBA-GEIGY Limited , 4002 Basie, Switzerland 

The chemical industry, already jf importance in improving the ;orld's food 
supply, could play 
a bigger part. Presont scientific knowledge and the potentially
fertile land available would suffice to feed the world's population if various 
political, economic, financial and organizational que:;tiLons could be resolved. A 
plca is made for greater co-operation between commercial enterprises, governments 
and international advisory organizations. With full regard to universal and local 
environmental arid 
 human needs, and within the priorities set by host country 

aovernments, thne chemical industry is able and willing to use its knowl edge and 
experiece, in the service of food production and to intensify its research efforts 
For the future. The role of the 
market economy as a spur to research is explained,
t ti,'.er thewith impossibility of "one-way street" technical aid which would 
rapidly deplete the financial resources on which the industry's research activity, 
tin hence its viability, depends. 

PHYSICAL, CHEMICAL AND BIOLOGICAL CONSTRAINTS
 
ON FOOD PRODUCTION AND ON THE LEVEL AND EFFICIENT USE OF CHEMICAL INPUTS
 

T'homs H . Odhiamnbo 
International Center for Insect Physiology and 
Ecology, Kenya
 

ancd
 

P.A. Sanchez
 

North Carolina State University, U.S.A.
 

No abstract available.
 

BASIC CHEMICAL RESEARCH AND FUTURE WORLD FOOD SUPPLIES
 

Melvin Calvin
 
University of California - Berkeley, Berkeley, California, U.S.A.
 

No abstract available.
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A-1 

Soil and Crop Management for Efficient
 
Use of Water and Nutrients
 

December 7, 1982
 
Delegation Building, Third Floor
 

Meeting Room I
 

December 7, Meeting 	Room 1
 

CONTRIBUTIONS OF CHEMISTRY TO REMOVING SOIL
 

CONSTRAINTS TO CROP PRODUCTION
 

R. Scott Russell 

(fomerly Director, Letcombe Laboratory)
 

East Hanney, Wantage, Oxfordshire, 0X12 OHQ, England
 

and 
G.W. Cooke
 

Rothamsted Experimental Station
 

Harpenden, Hertfordshire, AL5 2JQ, England
 

fertilizers and otherChemistry in relation to soil fertility has provided 
in all multidisciplinary studies of theagrochemicals, and 	 is closely involved 

This re:;earch has increa:ed our understanding of how he growthsoil-plant system. 

the soil affectsand function of root system is regulated, and of ways in which 

crop growth. Opportunities thus have been created for identifying constraints to 

and for dev i;sng better methods to overcome them. Constraints due crop production 
emphasized.to physical conditions in the coi and to inadequate nutrients are 

make it possible to remove al L nutrient constraints, but information isFertilizers 
needed on their interact Lon with other production fact ors , such as the supply of 

available water , before recomm,,ndation'; for applying them can have a sound 

the maximum possible efficiencyscientific basis. Fertilizers are ri-ely us.ed with 
needs ini developingand more research is needed to specify ferti lizers to meet local 

countries, to provide nitrogen fertilizers. by methods which consume less energy, and 

to determine the amounts and methods of application which fit local conditions of 

soil, climate ;nd cropping system. Considerable increases in crop yields should be 

possible with adequate research, development and advisory services. 
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DEVELOPING MORE EFFICIENT FERTILIZERS THROUGH FORMULATION,
 

MANUFACTURING, AND DISTRIBUTION TECHNOLOGY
 

Donald L. McCune, Managing Director
 

International Fertilizer Development Center
 
Muscle Shoals, Alabama 35660
 

Chemicals are being evaluated for their capacity to improve the agronomic 

efficiency of urea, the most widely used nitrogen fertilizer. Examples are 

inhibitors, coatings, and metal ions to reduce losses. Soil and liquid forms of 

conditioners are reducing losses through improved product quality. New 
manufacturing routes are being evaluated for their usefulness in processing raw 

materials more efficiently. For phosphate ores this includes direct acidulation, 

direct use of' acid soils, and up-grading by benefication. Improvements in the 
manufacturing, landling, storage, and distribution Df fertilizers, raw materials, 
and intermediates a're being made. In all these aspects chemistry is playing an 
important role in providing "cost effective" fertilizers for farmers with the 

ultimate goal of increasing the world food supply.
 

A-3 December 7, Meeting Room 1 

MODIFYING CROP PERFORMANCE WITH GROWTH-REGULATING CHEMICALS
 

Johan Bruinsma
 
Department of Plant Physiology, Agricultural University
 

Arboretumlaan 4, 6703 BD Wageningen, The Netherlands
 

In order to improve the quantity and quality of crop yields, production and 
distribution of materials within the crop plants have to be manipulated. The 
natural regulation of these processes, controlling the relative size, the 
composition and the (postharvest) life of plant organs, is exerted by plant 

hormones. A concise survey of the present knowledge of phytohormones is presented. 
Exogenous control of crop development, as in agricultural practice, is achieved with 

s ynthetic plant growth-regulating chemicals (PGH 's), which interfere with the 
en(logenous hormonal. patt ern. With PG,'s, both morphogenesi.s and meta bolism of crop 
plants can be infl. ,enced so that form and function are changed. Application of 
P6H 's in cer als is described as an example of morphogenetic cont;rol to secure and 
increase grain yield. Uses in fruit culture demonstrate PGR effects on metabolism 
to improve, for example, harvesting and postharvest life. 

A-4 December 7, Meeting Room 1 

IMPROVING THE PRODUCTIVITY OF PROBLEM RICE LANDS
 

Felix M. Ponnamperuma
 
The International Rice Research Institute, Philippines
 

No abstract available.
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December 7, Meeting Room 1
 

CHEMICAL APPROACHES TOWARDS INCREASING WATER AVAILABILITY
 

TO CROPS INCLUDING MINIMUM TILLAGE SYSTEMS
 

R. Lal, A.S.R. Juo and B.T. Kang
 

International InstiLute of Tropical Agriculture
 
PMB 5320, Ibadan, Nigeria
 

Basic aspects of soil-water management in relation to crop production are 

described. No-tillage system with chemical weed control, the food crop/shrub inter­

planted alley cropping system and the system of cover crop in situ mulch are
 

promising cultural practices that improve soil moisture and nutrient availability
 

and water usc efficiency. For the easily compactable Alfisols and Inceptisols in 

the semi-arid tropics, both mechanical tillage for rough seed bed preparation to 

increase surface retention and weed-free fallow reduce evaporation, improve root 

growth and hence, enable better utilization by crops of stored water in the subsoil 

horizons. For crop production in the fine-textured, strongly acidic Oxisols and 

Ultisols in th2 subhumid regions, sub-soil liming and phosphate application improve 

crop water use efficiency through increased root growth. For much of the tropical 

regions where soils with low CEC and low water holding capacity are predominant, 

inadequate nutrient supply is a key factor limiting water use efficiency by crops. 

December 7, Meeting Room 1
 

NEW DEVELOPMENTS IN CHEMICAL CONTROL OF WEEDS
 

J.R. Corbett
 
FBC Limited, Chesterford Park Research Station
 

Saffron Walden, Essex CB10 IXL, England
 

Although over 150 herbicides are already available, there is active research 

worldwide by industry to improve upon them. Recent major advances include chiral 
wild oat herbicides, post-emergence herbicides for grass weeds, the translocated 

broad spectrum herbicide glyphosate, herbicide safeners, and the very active
 

chlorsulfuron. Resistance to herbicides is unlikely to become a significant 

problem. Herbicides technically suitable for use in developing countries exist, and
 

suitable application machinery is available. 

New herbicides sought by industry are aimed at initial use by developed 

countries to allow recovery of the enormous costs incurred in discovery and 

development. Technical Ly difficult problems for new products include tough 

perennial weeds, water weeds, parasitic weeds, and volunteer crops. The ideal 
herbicide of the future will have a broad weed spectrum and favourable crop 

selectivity and will be non-toxic to animals and of shop't environmental persistence. 
It is likely to be applied post-emergence and to be very active per unit weight. No 
technical reasons exist to prevent the discovery of better herbicides, but industry 

must not be unnecessarily constrained. In particular, registration procedures 
should be harmonised worldwide, and patent life extended to compensate for the long 
development period without sales. 
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CHEMICAL TECHNIQUES FOR MONITORING ANALYSIS AND AVOIDING
 
POLLUTION OF SOIL AND WATER RESOURCES
 

N. Drescher
 
BASF AG, Postfach 220, 6703 Limburgerhof, FRG
 

No abstract available.
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Session B
 
Integrated Approaches to Pest
 

Management
 

December 7, 1982
 
Secretariat Building, Second Floor
 

Meeting Room 2
 

B-I December 7, Meeting Room 11 

PRINCIPAL PESTS OF FOOD CROPS
 

J.C. Davies
 
Centre for Overseas Pest Research, England
 

No abstract availanle.
 

B-2 December 7, Meeting Room 11
 

PRINCIPAL DISEASES OF FOOD CROPS
 

G. Rangaswami
 

Commonwealth Technical Adviser (Agriculture)
 
#1, Road 23 Gulshan, Dacca-12, Bangladesh
 

Many diseases of food crops are prevalent in different parts of the world 

causing recurrent heavy losses. About 10-15% of total food production is lost due 

to diseases before the crops are harvested. Control measures against diseases over 

the past ,entury have howeve'r yielded rich benefits. Most devastaling diseases of 

major cer a t Food crops are now controllable t hrough cultivation of 
disease-res istant varieties or a combinnation of chemical, physical, biological and 

cultural moans There is ample scope for improving the quanturn and quality of plant 
protection Lechnology presently available to 'arers in (ovelIping countries, which 

wi l help fiurther educe the loss. The has t- pa tho,,en intetions are such that 
Cont wii(,d and morethe~re is; hound ,o. be cont innin, s r , etwee ii the two. 

concerted research effort: are required to improve thef qua] it es in the host plants 

to withstand the onslaught of pathogens. More studi.e:; are ileeded on tlie methods to 

accurately assess the losses due to diseases, on the techniques for disease 

forecasting arid to more effectivel.y manage diseases at thte time of' oiitbreaks:. 
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B-3 

B-4 

December 7, Meeting Room 11 

INTERACTION AMONG PESTS, DISEASES AND WEEDS IN FARMING SYSTEMS
 

J.R. Finney
 
Imperial Chemical Industries PLC
 

Plant Protection Division, Jealott's Hill Research Station
 
Bracknell, Berkshire RG12 6EY, England
 

Man's crops are ravaged by pests, diseases and weeds. There are frequently
 

interactions among them, varying widely in degrees of complexity and in the extent 

of influence by other factors in the agroecosystem. Only rarely can these 

interactions be managed within biological or integrated control systems so that they 

result cornsis3tently in increased agricultural productivity. More frequently the 
interaction,; amr disadvantageous to productivity; here, a detailed understanding of
 
them is essertial for design of effective control programmes. This paper gives 
examples of the many types of interaction including: biological control of one 

species by another, synergy or antagonism between species, alterations in 
competitiveness, transmission of diseases by pests, and the effect of weeds and 

volunteer crop plants on the survival of pests and diseases. 

December 7, Meeting Room 11
 

THE BIOCHEMICAL BASIS OF RESISTANCE IN HOST PLANTS
 
TO INSECT PESTS
 

M.D. Pathakl anq D.Dale 2 2 
Director, Research and Training , Senior Research Fellow
 

The International Rice Research Institute
 

P.O. Box 933, Manila, Philippines
 

Resistant varieties of cultivated crops are grown throughout the world either
 
as a primary method or as an adjunct to other insect control measures. In most 
cases, the host plant resistance (HPR) is of biochemical nature. However, only few 
in-depth in'estigations on this subject have been undertaken. Lack of appropriate 
analytical and bioa:ssay methods have been often the limiting factors to these 
studies. The phytochemnicals involved in HPR mostly belong to groups like 
acetogeniris, aVAloids, flavonoids, glycosides, isoprenoids, lignins, etc. They act 
as feeding deterrents;, growth inhibitors, toxicants, ovipositional deterrents and 
repellents. "uch chemicals could be of great practical significance as commercial 
pesticides becau;se of their selective arid non-polluting characters. Information 
about the.se chemicals also will aid the evaluation of breeding lines so as to 
Furti-er increase (in cultivated crops) the levels of resistance to insect pests. 
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December 7, Meeting Room 11
 

NATURALLY OCCURRING PESTICIDES AND THEIR POTENTIAL
 

R.C. Saxena
 
The International Rice Research Institute
 

P.O. Box 933, Manila, Philippines
 

Pesticides will remain indispensable in the forseeable future to avert crop
 

losses caused by pests and thus meet the increasing demand for food supply in the 
world. However, the growing awareness of problems of pesticide resistance and
 

detrimental effects on non-target organisms, including man, associated with the
 
large-scale use of broad-spectrum pesticides, dictate the need for effective,
 
biodegradable pesticides with greater selectivity. These problems have created a
 
worldwide renewed interest in naturally occurring pest control agents. This paper
 
reviews the status of pesticides of plant, insect or microbial origin and their 
synthetic analogs, and their potential for insect pest management in developed and
 

developing countries. 

December 7, Meeting Room 11
 

PHEROMONES AND OTHER RECENT DEVELOPMENTS
 
IN BIOCHEMICAL PEST MANAGEMENT
 

P.O. Beevor, D.R. Hall and Brenda F. Nesbitt
 

Tropical Products Institute, Overseas Development Administration
 
56/62, Gray's Inn Road, London WCIX 8LU, England
 

The application of pheromones and other behaviour-modifying "semiochemicals" to 
pest management on food crops is reviewed with consideration of their advantages and
 

disadvantages relative to conventional methods. The main scientific, commercial and
 

organisational constraints which need to be overcome to permit full development of 
the potential of these chemicals as aids to food production and storage are 

discussed. 

December 7, Meeting Room 11
 

THE POTENTIAL FOR THE INTEGRATION OF PLANT RESISTANCE,
 
AGRONOMIC, BIOLOGICAL, AND PHYSICAL/MECHANICAL TECHNIQUES;
 

PESTICIDES FOR PEST CONTROL IN FARMING SYSTEMS
 

Ida Nyorran Oka 
Directorate of Food Crop Protection 

Ministry of Agriculture, Jalan AUP, Pasarminggu 
Jikarta, Indonesia 

Intensification of food production has also increas2d pest damage, which acts 
as a deterrent. For example, plant and leafhoppers combined with the grassy stunt 
and ragget stunt viruses (both vectored by the brown planthopper) and the rice 
tungto virus (vectored by the green leafhopper), have become most destructive rice 
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pests in East Asia. Intensive use of insecticides to control
 
extremely difficult and expensive. Pest control strategies should 
knowledge of the complex relationships of the natural forces r 
populations in tropical environments. The concept of integrated r 
would be appropriate for stabilizing yields at a high level, least c 
environment and most profitable to individual farmers. An in 
research approach is required. For field implementation close coc 
government authorities, extension services, field technicians, privz 
village leaders and farmers is essential. 

B-8 December 7, 

ENVIRONMENTAL ASPECTS OF PEST MANAGEMENT
 

David Pimental
 
College of Agriculture and Life Science, Cornell Universi
 

Ithaca, N.Y. 14853 U.S.A.
 

With pests destroying nearly half of all potential food pre- a 
despite the use of pesticiion and other controls, there is an esset 
pest management. The bane'its of' good pest management practices t 
immense. Interventions and manipulations in agriculture for pest cor 
may cause serious H langes in t h, agroecosystem and the natural e,
resulting in environmental and social costs. Althougi pesticides are 
more environment a id social problems than none bernaiaal alteriative 
use of none hemical biological and cuturat controls is not without ri 
to problems which have not received adequate attention. Careful asse 
benefits and risks of both pesticides and nonchemical alternatives are 
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Session C
 
The Role of Chemistry and
 

Biochemistry in Improving Animal
 
Production Systems
 

December 7, 1982
 
Secretariat Building, Second Floor
 

Meeting Room 3
 

December 7, Meeting Room 12
 

NITROGEN SOURCES AND ROUGHAGE IN RUMINANT NUTRITION
 

J.H.B. Roy
 

National Institute for Research in Dairying
 

Shinfield, Reading, Berks United Kingdon
 

have the ability to utilize roughage by microbial fermentation toRuminants 
produce valuable animal protein, provided the nutrient requirements of the 

Poor quality roughages must be supplemented withmicro-organisms are fulfilled. 

nitrogen if microbial protein synthesis is to be adequate for maintenanc - of live
 

weight, but preformed amino acids are riot required. For growth and milk production,
 

supplementing roughage with additional fermentable carbohydrate and further nitrogen 
of amounts and sources of nitrogenis necessary. Basic research allows prediction 

for particular productive purpose:.;, preventing wastage of protein and the 
of non-proteln nitrogen, e.g.possibility of toxicity arising from excessive amounts 

urea, in the ration. More detailed knowledge is required of how microbia- protein 

yield can be improved and how nitrogen can be conserved in the body. Adequate 

indigenous field trials are needed. 
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THE USE OF SUGAR CANE AND BY-PRODUCTS FOR LIVESTOCK
 

T.R. Preston
 
Tropical Veterinary Science, James Cook University
 

North Queensland 4811, Australia
 

Data are presented to support the hypothesis that the sugar cane crop offers 
unparalleled potential for converting natural resources in the tropics into 
livestock feoPl and fuel energy. Thie nutritive value cf whole sugar cane is limited 
by the slow rate of digestion of the cell wall fibre which contributes little 
metabolizable energy to the animal and also reduces the efficiency of utilization of 
the valuable sugars through its ,negative effect on the rurnen eco-system (due to slow 
rumen turnover rate). Future developments with this crop should be based on simple 
methods to separate juice from fibre. Sugar cane juice has supported performance 
rates in both ruminant:; and non-ruminants equal to, or exceeding, those obtained on 
cereal grain rations. Tue fibrous fraction, including any residual sugar, can be 
converted easily into charcoal, producer gas or an energy feed for draught animals. 

C-3 December 7, Meeting Room 12 

ADVANCES IN FODDER CONSERVATION TECHNIQUES
 

Ernst Zimmer 

Institute of Grassland and Forage Research
 
Federal Research Center of Agriculture (FAL) 

Braunschweig-Volenrod, Bundesallee 50, D-3300 Braunschweig, FRG 

Compensation between requirements of producing animals and seasonal supply of 
nutrients from forage and other resources is the main task of fodder conservation. 
Principles of either drying or fermentation/enfiling are adapted, and techniques 
have been modified accordling to the specific needs, regions and agricultural 
systpms. Key problems remain as to the extent of nutrient losses and respective 
land perfor7wu ce; and the effects of conservation on nutritive val intake and 
consequent animal performance. '1ne current world status, irrespective of climatic 
region or evo[o t ion of agriculture, shows that the potential of grass]and or forage 
crops is st ill undorutil ized ; tiIM hay makirg proves to be the least efficient 
technology ; that onfiting promises b'Ltter efficiency, but fermentation cannot yet be 
controlled within predi: tably param"iter s; and that huge qu1antities of byproduc.ts and 
waste could extend the fredst,:k basis but are not being put adequately to use. 

Fodder conservation can contribute to Future rood production through reducing 

conservation Losses and improvin g voluntary intake, exte.riding the use of byproduct,.; 
and waste, and deveioping technologies appropriate for specific needs. Fodder 
corservation, as a type of biotecliiology, rejuires a well-integrated inter­
disc iplinary approach and ipecializd research facilities e.g. for animal]s, there is 
needed laboratory scale researe h, ouritrolIled ernvironrnts and in vit.ro teehniques. 
Future researcii should be directo I tod standarize and poss;5lb.y improve, crop or 
substratum ,uaLity in terms of' digesti bili.ity and suitability for conservation, and 
to control and influence the drying and fermentation processes by means of an 
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apprpriate environment or additives. Pressing problems which need solutions 	 are 

given in detail. Examples of these include the problem of prewilting and artificial 

desiccation, finding additives against fungal deterioration in moist hay, 

determining the protein value of silage, correlating the microbial activity and 

techricai mreasures in the aerobic deterioration of silage, and understaniing the 

ligno-cCelul ote complex in its application to improve d igestibility. 

C-4 	 Decemnber 7, Meeting Room 12
 

RECENT DEVELOPMENT IN FEED ADDITIVES
 

Zdenek Otto Muller
 

Coordinated National. Programme for Livestock Feed Resources
 

and Nutrition, c/o FAO, P.O. Box 1471, Islamabad, Pakistan
 

The main achievements of research in feed additive science directed towards 

improvement of livest,ock performance and its economics is reviewed. 'i e main areas 

covered are: vitamins, antibiotics, antimicrobi.l drugs, hormones, enzymes, 

arsenicals, lactobacil i, mold inhibitors, antioxidauts, buffers, silage additives, 

miscellaneous fed additives sa'h as synth:tic eneirgy iN fibre sources, tie use of 

zealite, kaolin, taste impriving substances, r,i 0'i on of fly control and of insect 

growth via Feed and others. 'Thi potency of' rew viamin D isomers and tleir impact 

on growing poultry, gg shell quality, calcium ahbo'rption and mineralization of the 

bone are reviwed. Two constituents vitamin E and selenijm are eval uated in terms 

of their defiiency, nutrtion/pathology, mutuai interchNgeability, interaction with 

of 	frozen poultry.several additives, their effect on carcass quality and sbc I f-liFe 

Practical aspects of selenium toxicity modification by a polar factor contained in 

linseed meal and elimination of tox city of Pisum sativum diets by vitamin 

recent researc:, and its practicalE-selenium are some of the examples of 

implication. The latest findings on other feed additives and their impact on 

present and future food production are described. The missing links, pressing tasks 

and the goals envisaged for future feed additive research and development 	 are 
andlisted. Recommendations are outlined for research on new additives in general 

also for both monogastric and polygastric animals.
 

December 7, Meeting Room 12
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BIOCHEMICAL AND CHEMICAL CONTRIBUTIONS TO EFFICIENT
 

SMALL SCALE PIG AND POULTRY SYSTEMS
 

A. Auma i tre 

I.N. 	R.A. Pig and Poultry Htusbandry Department 

Saint-Gilles 35590 L'Hermitae , France 

Pig and poultry meat represented (1980) 6)% of the total meat supply in Europe
 

and North America, and more than )5% in some Asi an countries. Intensification in 

production systems and improvement in performance of monogastric animals were 

achieved during the last 20 year's due to more2 efficient control of reproduction, 

nutrition, environment, housing, and quality of animal products. Reproduction could
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be controlled in birds by light intensity, and the reproductive cycle of sows by
progestagens. Improving the performance of highly selected animals by feeding
balanced diet has been based on intensive chemical, bioc.hemical determination of 
nutrients, antinutritional or 
toxic factors in available and potential feed, as well 
as measurements of biological response of the animals. Feed supplenent and growth
promoters help to overcome poor environment. Control arid improvement of animal 
products quality is the continuing goal.
 

C-6 December 7, Meeting Room 12
 

AQUACULTURE SYSTEMS: PROBLEMS IN BREEDING AND FEEDING
 

SPEAKER TO BE ANNOUNCED
 

No abstract available.
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CHEMISTRY IN THE CONTROL OF RUMINANT ANIMAL DISEASES
 
AND REDUCTION OF PHYSICAL AYD BIOLOGICAL STRESS
 

Robert Ht.Dunlop
 
College of Veterinary Medicine, Universi y of Minnesota,
 

St. Paul., Minnesota, U.S.A.
 

Chemistry and biochemistry have emerged as the most important disciplines 
related to veterinary medicine in the potential for resolving the problems of animal
 
disease. Biochemnistry is essential to gaining an understanding of 
the basic 
veterinary biology of the productive performance and disease processes of ruminants. 
It p]ays an expanding role in developing new technologies for the manipulation of 
performance or the control of diseases. Analytical chemistry has helped to
characterize naturally-occurring antibiotics pharmaceuticals, asand well as to 
,-nitor tihe pharmacokinetics of drugs and metabolics in the body compartment.
Syn 4he;tin chemistry, linked to drug design, has generated new classes of
pharmaceutical ahemicais with many options for derivatives. It has also allowed the 
develo pment modificatil"is the antibioticsof many of nucleus of complex obtained 
from :nicroorganisms. It serves a the spearhead of the development of products to 
treat or Ireveit animal diseases and tc enhance the efficiency of livestock 
produLi on. The important advances and the chemnotherapy of ruminant diseases are 
assessd, along with the development of products to prevent metabolic disorders,
 
relev, stress or enhance productivity.
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CHEMISTRY AND THE CONTROL OF ANIMAL TRYPANOSOMIASIS AND THEINERIOSIS
 

A.R. Gray
 
International Laboratory for Research on Animal Diseases
 

P.o. Box 30709, Nairobi, Kenya 

Trypanosomiasis and theileriosi, are widespread vector-borne diseases of
 

livestock caused by several species of parasitic protozoa. Control measures for 
trypanosomiasis include tsetse ,ontrol, mainly by insecticides, and chemotherapy. 
Control of thwileriosis is based on acaricidal applications to livestock to destroy 
ticks, vaccination against Theileria annulata and, on a Limited scale, against 
T.parva, nd chenotherapy. The fficacy of existing control measures is variable 
and the diseases still exact a heavy toll on livestock numbers and productivity. In 
Afric.a, better mrefliods fr th control of tsetse populations and trypanosomiasis 
would rN aa very ]ar g e areas for mixed agriculture and livestock farming. In 
AF rica and Asia, improved control aof trypanosomiasis and theilcriosis would greatly 
redu ce Livestock losses and allow improvd meaL and milk production. Chemical and 

biochemical research can qnsist disease control by the development of new classes of 

biodegradable insecticides and anaricides, less toxic and structurally new 
therapeutic drugs for treatment of infections, the identification and production of 
parasite antigens for vaccination and, possibly, the identification and 
multiplication of disease resistant varieties of livestock. 
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December 7, Meeting Room 9
 

SYNTHETIC FOODS: TECHNICAL, ECONOMIC, AESTHETIC,
 
AND CULTURAL ISSUES
 

5anford A. Miller
 
Bureau of Foods, Food and Dru, Administration
 

Washing'ton D.C. ,!UO4, U.S.A.
 

Food has always been a limiting factor in the survival of man. Faced by the 
hazards of a fundamentally hostile envi ronmrent, humankind has managed to survive 
only through the evolutionary development of an incredible series of adaptatior 
resulting in a exc;eptional flexibility to litilize a wide range of materials as 
suhstrate far their metabolic machinery. With the exception of' the rat, no animal 
seeks and consumes a greater spectrum of food. In this, man surpasses the rat, 
because he a 1.on1e has the Lb iI i ty to add fur ther to his food resources by 
Manipulat ion f iromnent . In spite of' these strategic advantages , man has0 1. crv 
almost always been f'aced by the spectre of famine. it has become overwhelmingly 
clear that. the need for action to prevent starvation or at least the physical and 
mental enervatio)n of ma1nutrition is an essential component of' modern politics. The 
solution to these prolens must 1Le in increased utilization of available resources. 
Solution"; ta tue probl,,'"'nu ilcude: modiffication of food materials for" direct 
ut il}zat ,:on by 1.oan ; i o]op.,, processes replaced by chemical synthesis; and the use 
of these nut.ri ant- and the f'.rmu .at ion of new food products having nutri ant 
composit.in , )3 Iy n Lutr it io na 1 optirnums . The development this1' resemib Ii ug of 
technolo;y i' on Iy part of the solution. Food is not food until it is eaten. Thus, 
the resolution of these issues must also include bette' understanding of the 
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dynamics of food needs and wants. Further, with the development of sources of 

nutrients and food products to which man has had little exposure, better 

understanding of the possible toxicologic and nutritional hazards associated with 

the consumption of such products is ossential sinceO better marke ting practises and 

fficient distribution systems result in broader exposure before any histurial 

experiences with their use is obtained. Finally, soc .ety has developed a ser ies: of 

regulatory processes designed to protect humankind from ul timate Hrsa:;ter by 

inappropriate modification of the food supply. To a significant extent, such 

regulatory activities designed to be protective of human health are often 

antithetical to this goal by interfering with the innovative process. Each of these 

facts must be considered from the beginning in the resolution of the problems of the 

human food supply. 

D-2 December 7, Meeting Room 9
 

NEW PROTEIN SOURCES OF FOOD AND FEED
 

Yasuji Minoda
 

Department of Agricultural Chemistry, The University of Tokyo
 
Bunkyo-ku, Tokyo 113, Japan
 

and feed were focussed onResearches for new microbial protein sources of food 

yeasts from palm oil and hydrogen bacteria. An isolated strain which was identifie6
 

with Torulopsis candida effectively assimilated crude and refined palm oil. The
 

addition of surfactant, vigorous agitation and high oxygen supply accerelated the 

yeast ceil growth, optimally at 30 C arid a pH1 of 3.0. Cell yield under optimum 

,onIit ions on 3% of palm oil was 95%. The other strain which could grow at about 
)o' w( s isolated and identified with Candida tropicalis. Thermophi1ic hydrogen 

ianz rium, Pseudomonas hydrogenothermophilia showed very rapid growth ( , = 0.73 

hr ) at r,2 . on simple inorganic meium under a mixture of I2b 02 and CO . The 
mst suitabe.e medium and tie best gas ratio for cell growth were determineg. For 

kilogram of bacterial cells, -. 1i m of hydrogen was consumed and the carbon 

diox ide intake ratio was 65%. Protein contents of T .ca, dida and 
P. hydr-ogenothermoph-ili:a were 46. 8 and 75.0% respectively and the .lino acid 
compositions of both proteins were ,el.I balanced. These organisms were thought to 
be promising strains for SCP production. 

D-3 December 7, Meeting Room 9 

CONVERSION OF PLANT AND ANIMAL WASTE TO FOOD
 

Antoni Rutkowski 
Agricultural University, Grochowska 272 

03-849 Warsaw, Poland 

Present plant and aniMal waste mist be increasingly converted to food. Only a 
]i nit;ed volume of waste is now iti.izd dii o.tly in food production. Waste can be 

partly converted by animal .)rganisms into nat, milk or eggs, a conversion limited 

by local. conditiuns. Hesearh on the app1lication of plysical ard chemical methods 
n' waste conversion to C'ad grade prodrts is bheig widly pursued especially in the 

.rc of hicoiversation. Attention most be given to attaiinng ihii quality and good 

nurtr iti.on-l properties in products obtained from waste. 
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IMPROVING THE SUPPLY, QUALITY AND UTILITY OF' CARBOHYDRATES
 

R. Rajalakshmi
 
University of Boroda, India
 

No abstract available.
 

D-5 December 7, Meeting Room 9
 

IMPROVING THE SUPPLY, QUALITY AND UTILITY OF FATS
 

Joseph Moolayil
 
Lever Brothers, Malaysia
 

No abstract available.
 

0-6 December 7, Meeting Room 9
 

RUMEN-PROTECTED AMINO ACIDS
 

Heribert Offermanns and Herbert Tanner
 
Degussa AG, Weissfrauenstrasse 9, D-600) Frankfurt, FHG
 

Addition of the limiting amino acids methionine and lysine to animal feeds 
allows over 5or i is of protein annually to be saved or freed for other uses.To date, howeoer, lihe',,; savings have only been realized for monogastric animals.
Based on oCUr pt ,i -nowLedge, it should also be possible to provide polygastric
aIn.Is withs Vol K-y101i. amio a,(ids using a protected fo-m. In contrast to poultry
'Iod swifle, te 'o Fo!- heep arid cattle cannot be directly supplemented with<;yaVl t 1t o since free atnino are. a iI acids metabolized by the microorganisms 

i imo . At present , amino acids may be protected from microbiological
's taiolib% ut)lth physical and chemical methods. While results achieved thus far,
especially with protcceec methionine, are quite promising, these devel-pments are 
still in the beginning stages. 
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IMPROVING THE SUPPLY, QUALITY, AND UTILITY OF PROTEINS
 

Soichi Arai
 

Depvrtment of Agricultural Chemistry, The University of Tokyo
 

Bunkyo-Tokyo 113, Japan
 

Food proteins inevitably undergo deteriorative changes -n the preharvest and
 

both their supply and utility. Th2 fundamental

postharvest process, jeopardizing 

of this problem must aim 2? minimizing the factors involved in the 
solution 

properties of proteins. The sophisticateddeterioration and maximizing desiraLie 
ava ilable for uhis purpose, with special emphasis on the

methodology currently 
potential of novel techniques fir enzymatic modification if proteins is reviewed. 

intentionalThe subtlety and versatility of protein structures could permit their 
amino acid esters within the furm of Juv alent attachment of suitablemodification 

the aid of a protease action. Examples are givon on improving the nutritive value 

ester and of endowing hydrophilic
of soy protein by attachment of L-methionine ethyl 

surface function by atnachment of lipophilic
proteins (e.g., gelatin) with a greater 

The utility of the enzymatically modified proteins
L-leucine n-alkyl ester. 


further research needs are discussed.
produced and 


December 7, Meeting Room 9
D-B 

EXPANDING AND IMPROVING THE FOOD SUPPLY WITH ENZYME SYSTEMS
 

Bernard Wolnak
 

360 N. Michigan Ave., Ste. 706
 

Chicago, Illinois 60601, U.S.A.
 

enzyme systems to increase the

The possibility of producing and using single 

remote. However, multienzyme systemsfood supply in the developing countries seems 

offer a much more promising situation. Many of the major

namely fermentations, 
and operation of a successful fermentation 

components required for the development 
as the nutrients, 

process are present in the developing countries. Such factors 
be made available. The major components of
 

micro-organi sms, and manpower are or can 

can beobtained, particularly since such projects

equipment and aapital can be 
a profit. In addition, the 

strijctured to return all, invested capital and to make 

products obtained from a fermentation plant, e.g., antibiotics, amino acids, and 
These
 

vitamins could materially assist the food supply in the developing countries. 


r ') discussed in detail.
ce)S are 
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REVIEW OF STORAGE AND PROCESSING
 

J. Solmns and M. Bachmann
 
Laboratory of Food Chemistry and Laboratory of Dairy Science
 

Department of Food Science, Swiss Federal Institute of Technology
 
8092 Zurich, Switzerland 

The present state of food processing and storage is discussed with special 
consideration of heat processing, irradiation, freezing preservation, dehydration, 
intermediate moisture foods, cooking extrusion, chemical-biological preservation and 
fabricated foods. Most typical chemical reactions occuring during processing and 
storage are also mentioned. A subsequent discussion is devoted to the aspects of 
storage and processing in developing countries.
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FISH PROCESSING
 

Torger BWrresen and Terje Str~m 

Institute of Fishery Technology Research 

P.O. Box 677, N-9001 Tromos6, Norway 

total aquatic catch has been relatively constant at 70In recent years the 
by more efficient utilizationmillion tonnes per year. Production can be increased 

increased aquaculture, and exploitation of unconventionalof conventional resources, 
improvement of existing preservation and processingresources. This also requires 

preservation are chilled storage of
technology. Exat )ies of improved methods of 

mixture of ice and seawater, chilling under controlled atmospherpfresh fish in a 
acetic or

containing COI, 'lP acid preservation. The lower organic acids like 

propionic acidl may b used for precessing of mince from small pelagic fishes, and in 

fish material is autolysed by endogenous enzymes present in the processes where 
fish. Fish minac should find a wider appilcation in reformed and dry products. 

developed, particularly through the use of
Fermented fish products should be further 

a successful exploitation of unconventional resources,
lactic acid bacteria. For 

The new principles of biotechnology and enzyme
new technology has to be developed. 


technology may provide important tools for this purpose.
 

E-3 December 7, Meeting Room 10
 

PROGRESS IN PRESERVATION OF FOOD THROUGH FERMENTATION
 

Keith H. Steinkraus
 

Food Science, Cornell University
Institute of 
Geneva/Ithaca, New York 14456, U.S.A. 

Fermentation is a centuries old means of processing and preserving food. Most 

e.g. souring of milk and production offermentations were originally spontaneous, 
cheese from the c ird, production of wine from fruit juice, and production of vinegar 

fresh vegetables byfrom wines. Fermentation offers low-cost methods for preserving 

lactic acid fermentation, leavening bread, increasing the protein content of high 
vitamins and essential aminostarch substrates, and fortifying foods with important 

acidL:. Fermentation provides the means whereby meat-like flavors and textures can 

be introduced into cereal grain/legume substrates decreasing the need for the 

inefficient nyal ing of vegetable proteins through animals. Fermentation is 

responsible for the wide diversity of flavors and textures it, our foods; it also 

often decreases the cooking time and fuel requirements. Fermentation is a major 

means of processing foods at low cost to the developing world, and is likely to play 

an ever-increasingly important role in the future. 
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AMINO ACID PRODUCTION AND USE TO IMPROVE
 
NUTRITION OF FOODS AND FEEDS
 

Takekazu Akashi 
Managing Director, Central Research Laboratories 

Ajinomoto Co., Inc., Kawasaki 210, Kanagawa, Japan 

The practical application and industrial production of amino acids are reviewed
and future prospects explored. Emphasis is given to the relationships of aminoacids to Asian food specialties and their flavoring properties. Monosodium
glutamate, which induces the umami (tastiness) sensation, demonstrates physiologicaleffects on tood protein digetion. Amino acids may also significantly increase thenutritional valIue of grair, a maj.or source of protein. Methinonine and lysine havetwo decadj of i'se in feed formulation. Tryptophan and theonine will probablyfollow. Amino aciv; as fish attractants will help develop fish culture. New aminoacid applications For direct hnuman use as well as animal use require more study.
Adequ.te2 strae 5ystems for foods withm amino acids are required. The amino acidnildus'try 'o.t improve,,:sto conventional production processes through costredtuct ion and utilization of unused resources. Unique process combinations offermentation wi h enzymation or organic synthesis should be developed throughintroduction of frontier technologies of fermentation and organic synthesis. 

E-5 December 7, Meeting Room 10 

CHEMICAL AND BIOCHEMICAL PRETREATMENT OF FOOD FOR DRYING
 

P.O. Ngoddy
 
University of Nigeria, Nigeria
 

No abstract available.
 

E-6 

December 7, Meeting Room 10
 

STUDIES ON HEAT TREATMENT OF WHEAT GRAINS IN CHINA
 

Reizheng Liu, Yiqiang Xiong, and Cheng Wang
 
Cereal and Oil Chemistry Institute of China
 

Beijing, China 

Heat treatment of wheat as a traditionol method to control insects in stored
grain has been practiced in Cnina for more than fifteen centuries. The results of aseries of studies to improve this old method are reviewed. For effective control ofinsects, wheat grains are raised in temperature by sun-curing to 50-52°C, maintainedthere for at leAst 2 hours, and the grain moisture thus reduced to about 12%. Thewarmed grains are then placed a semi-airtight bin where the grain temperature isretained above 400C for a week or so. Under these conditions, neither the chemicalcomposition nor baking quality of wheat changes. For grain which is to be used as 
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seed, however, the above procedure only applies to newly-harvested dormant seeds. 

For newly harvested seed grains having passed through dormancy, the grain moisture 

below 10% when heat tratment is practiced . For old seed 
content shmo'ld be 
harvested in a previous year, heat treatment is not recommended. Enzymatic studies 

as well as germina-ion tests revealed that the aging process was accelerated by heat 

the treatment being influenced by the grain moisturetreatmernt, tne eff'ect of 
of other grains

content ald the level of interseed carbon dioxide. Heat treatment 

i3; also disc2ussed briefly. 

E-7 December 7, Meeting Room 10
 

REMOVAL BY PROCESSING OF NATURALLY OCCURRING
 

TOXICANTS AND ANTINUTRIENTS
 

I.E. Liener
 

University of Minnesota, U.S.A.
 

No abstract available.
 

December 7, Meeting Room 10
E-8 

WATER ACTIVITY AND INTERMEDIATE MOISTURE FOODS
 

M. Karel
 

Departnen, of Nutrition and Food Science
 
Massachusetts Institute of Technology
 

Cambridge, Massachusetts 02139, U.S.A.
 

Control of water activity is the principal factor in such important food 

preservation methods as dehydration, freezing, concentration, salting and production 

of intermediate moisture foods. Water activity appropriately describes water 

relations of foods, because it controls the equilibrium with respect to water 

between food components and between food and its enviromnent. The dependence of 

water activity on food composition and on temperature is shown and methods g!iven for 

predicting water activity of mixtures. Non-equilibrimn situations ,Ln to phase 

chwoges in food (e.g. sugar recrysta1lization) and to other phly ,icat changes are 

described and their significance noted. A review is presented of the effects of 

water content and of water activity on food deterioration doe to biological, 

chemical and physical mechanisms. An important application of the water activity 

concept is the product ion of intermedlate moisture foods (IMF) . A review is 

presented of principles and practice of marketing of "traditional" IMF' in several 

aIroas of the world . Developments in the production of "novel" IMF utilizing less 

traditional water-artivity-depressing solutes (e.g. glycerol, sorbitol) are 

,escribel. Sveral. impflortant obstacles, requiring research and development, remain 

ill thie jrea of IMF level opnent. These are rev iewed and prospects for progress 
; nal yzed. 
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F-1 December 7, Meeting Room 305 

NEW DEVELOPMENTS OF COOPERATION BETWEEN THE CHEMICAL
 

AND FOOD INDUSTRIES TO IMPROVE THE CONTROL OF THE FOOD SUPPLY
 

Pierre Roessler
 
Industrie Chimique de Mul ou:mc-Dornach, France
 

No abstract available.
 

F-2 December 7, Meeting Room 305
 

OVERVIEW OF ASSESSMENT AND CONTROL
 

R.A.N. EAwards 

University of New South Wales, Australia
 

No abstract available.
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EFFECTS ON NUTRITIONAL QUALITY OF CHEMICAL CHANGES IN FOOD LEGUMES
 
FROM PROCESSING AND STORAGE
 

N. Bressani, J.E. Braham, and L.G. Elias
 
Institute of Nutrition of Central America and Panama (INCAP)
 

P.O. Box 1188, Guatemala City, Guatemala, Central America 

To demonstrate the effect on nutritive value, of chemical changes induced by 
storage and processing food, legumes were Qhosen because of' their importance in 
human diets. Chemica1 componen ts, most of them nutrients, found in foods as 
produced are affected by production, storage, processing and consumption conditions. 
The understandhq of the chemical changes taking place is essential to maximize 
nutrient utilizati on. improper sLurage will increase the hard-to-cook condition in 
common beans already initiated during post-harvest processing. Dry or wet 
processing techniques if' properly carried out wil [ inactivate anti-physiological 
substances and increase nutritive value. Improper processing will result in low 
digestibility of the protein. Germination and fermentation result in higher levels 
of vitamins and increased avail abil ity of nutrients, but germination effects have 
givon contradictory results. Inadequate storage of processed food legumes reduce 
their nutritional value and thus the nutritional quality of diets. Recommerndations 
for research are given. 

F-4 December 7, Meeting Room 305 

RAPID TESTING FOR CONTAMINANTS AND TOXICANTS IN FOODS
 

H.B.S. Conacher
 
Health and Welfare, Canada
 

No abstract available.
 

F-5 December 7, Meeting Room 305
 

RAPID, SIMPLE TESTING FOR NUTRIENTS AS AN AID
 

TO SELECTIVE BREEDING
 

Bienvenido 0. Juliano
 
The International Rice Reseach Institute, Philippines
 

No abstract available.
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MULTIVARIATE ANALYSIS OF RAW MATERIALS
 

Karl H. Norris
 

Instrumentation Research Laboratories
 
Beltsvill Agricultural Research Centre, USDA,
 

Beltsville, Maryland, 20705, U.S.A.
 

Techniques have recently been developed for providing a rapid prediction of the 
composition of' agricultural products. The basic technology involves computer 

analysis of structural transmittants or structural reflectance curves of the product 

being measured. The major constituents of starch, protein, w:atcr, and oil can all 
be measured using near-infrared diffuse reflectors spectra. Measurements are made 
very rapidly with little or no sample preparation. Spectral transmittance or 
reflectance data in the visible region are used to predict chlorophyll anthocyanins, 
carotenoids, ani] other components having absorption bands in this region. These 
measurements are made on sample slices, homogenates, or intact samples. 

Examples of this technology that are discussed include: protein and moisture 
conteMt of' ground wheat; oil content of intact sunflower and soybean seeds; fat, 
moisture, and protein content of meat; chlorophyll and lycopene content of intact 
tomatoes: and moisture and protein content of bulk samples of wheat without 
grinding. The composition of such samples is predicted with a precision equal to or 
better than that which is ontained by normal chemical procedures.
 

December 7, Meeting Room 305
 

THE IMPORTANT DIFFERENCE BETWEEN CHEMICAL ANALYSIS AND
 
BIOLOGICAL AVAILABILITY
 

A.E. Bender 
Department of Nutrition, Queen Elizabeth College 

University of London, Campden Hill, London W8 7AH, England 

The nutrients present in a food are usually im:ompletely absorbed and tile 
amount available may be influenced, either enhanced or depressed, by other 
ingredients of that food or of the remainder of the diet. Chemical/physical 
measurements of nutrients are reproducible and relatively precise but rarely reveal 
availability. Animal assays provide information of the amounts of nutrients 
available to the test animal but methods are lengthy and the results invariably 
cover a wide range. Extrapolation to man presents additional problems. However, a 

limited amount of information has been obtained from human experiments. While 
cnemical/physical methods must continue to provide the greater part of the required 
information, all such determninations must be verified by bioassay when novel foods, 
new varieties ano novel methods of processing are involved. If the food is expected 
to make a s,Inificant contribution to the diet, final verification on human subjects 
wil. be need ed. 
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PROBLEMS OF CORRELATION AND EEFINITION OF ANALYTICAL TECHNIQUES
 

Werner Baltes
 
Institute of Food Chemistry, Technical University Berlin
 

Strasse des 17. Juni 135, D-1000 Berlin 12, FRG
 

The growing, international interdependence of' f'ood production and commerce 
requires setting approved and 1,0MId methods of food analysis for consumer 
protection. Both d(il'fVrences in Cood laws and traditionally developed procedures 
hinder the irltroduction of such methods. !,Modern , instrullenta] procedures alone 
cannot of'fer a remedy, because their application often hi.nders error recognition. 
Therefore, it :ieems neces:;;iry to equal ize interntion II y, th, analysts' level of 
knowledge by encour -ging better, personal rapport among them. Inter-laboratory 
st c" es can also be use l'u for correlating various analytical techniques and, 
thereby, achieve standardized m0thods that will be generallIy recognized. 
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December 8, Meeting Room 1 

OVERVIEW OF THE POTENTIALS AND PROSPECTS IN GENETIC ENGINEERING
 

Lawrence Bugorad
 

Harvard University, U.S.A.
 

In principle, if even a mT.nute amount of a gene product can be purified, the 

DNA sequence that specifies the proteinancy can be identified, isolated from all the 
other genes of the organism, -loned, analyzed and introduced into another species. 
The enormous broadening of the gene pool available for altering Cl]tivated organisms 
result from advances in molecular biology and in recombinan t DNA technology 
developed within the last five to ten years. 

Our ability to move genes rom one organisn to another is not matched by tile 

ability to control their functioniiu iin new environments. This is a major problem 
that remains to be solved. The :; I utions will come , in large part, from the 
application of' genetic engineering ,ethods and basic research. For' many practica. 
pur'poses, it will prob;,bly be rece.,sary to move blocks of genes between organisms. 
The present limitation I ies less in how many genes can be moved than in 
understand inig how they ar e functionally related. While these problems are 
difficult, current progr,':s:; -reates optimism with respect to their solution. 
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APPLICATIONS OF GENETIC ENGINEERING TO PLANT AND
 
ANIMAL PRODUCTION
 

Jeff Schell
 
Max Planck Institut Fur Zuchtungsforschung
 

Federal Republic of Germany
 

No abstract available.
 

December 8, Meeting Room 1
 

THE APPLICATION OF WIDE CROSSES TO PLANTS
 

Leonard H. Shebeski
 

International Institute of Tropical Agriculture 
ibadan, Niger ia 

Wide crosses are d2finad as those in which the chromosomes of the two 
contributing species do not normally pair in the hybrid. Wide crosses are made 
either to increase genetic variability in existing cultivated species or to develop 
new crops species. Fo major constraints to successful completion and/or 
utilization of wide crosses (incompatibility, embryo absorption, hybrid sterility, 
gene transfer) and methods to minimize constraints are discussed. Through improved 
technology, hybrids have been made bctween species previously considered non­
crossable. Genes, primarily those governing disease or insect resistance, have been 
transferred from alien to cultivated species. Relatively few have been put to 
practical use. impact of transferred genes on increasing food crop production has 
been negligible, but the potential value for stabilizing and improving crop 
production is considerable. Only one of many new allopolyploids that have been 
synthesized, Triticale, has been established as a new cultivated food crop. Its 
potential is discussed. 

Research on wide crosses is not well supported and its potential value not 
sufficiently appreciated. Lack of knowledge of the mechanisms of speciation, of the 
factors involved in the stabilization of new species, and why some species hybrids 
cannot be made, are the most limiting impediments. Overcoming these impediments 
requires added personnel, adequate financing, and an official dedication to 
advancing wide cross research. 
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IMPROVED CONVENTIONAL STRATEGIES AND METHODS FOR SELECTION
 
AND UTILIZATION OF GERMPLASM
 

Donaldi N. Duvick 
Director, l'art breedinrig Divi sion 

Pioneer Hi-Bred international, Inc., loinston, IA, 50131, U.S.A. 

Plant breeding, both an art and a ::ien,,a,, lepend:; largely on the skill and 
judgment of individual plant brUeders who utilize t~wir scientific knowledge and 
planLt breeding experlenoe, in cooperat ion witlh the law:; of probability, for 
production of improved cautivair':;. Plait breeder; use continually updated 
combiriat ionj of effective hybrKii ,:< t .)tL/se loci in procedures and modern 
technological aids. Chief goal; are yield arid st;abi 1:ty of yield, durable pest 
resistance and useful genetic diver:;ity. eretic ytei d gains of major field crops 
in the Un ited States have averaged about 1 percent per year during the past 40 years 
and show no sign of levelling off'. Tiew cretic component usually Ia; comprised 
about 50-70% of toLtaL yield g a ins. It is hrypothesized that r',esearch inputs, rather 
than biotogical cei I ings, control rates of" geneti: nprovem:ent of culnivar 
per formance . Plant breed lng 's most needed research input today is add it ional 
fundamental Knowledge about plant biology. This would require incr-:eased support of 
the basic btiog ical sciences that serve plant breeding, and the training of 
scientists in both plant breeding and the basic biological sciences in order to 
facilitate integration of tire two fields. 

G-5 )ecember 8, Meeting Room 1 

CHEMICAL, BIOCHEMICAL, GENETIC, BIOLOGICAL AND AGRONOMIC
 
APPROACHES TO IMPROVED OR ALTERNATE TECHNOLOGIES
 

TO PROVIDE FIXED NITROGEN
 

HaLptit W.F. lh, 7, 
Central Research and Deveiopme:it Department 

E.I. Dupi)iLt de Ne;nours and Company, Wilminrgton, el a/ware 19898, U.S.A. 

Facts and assumptions on the global feed/food outlook dictate a 3%/a growth in 
crop production with increased fixed N input a major requirement. The major current 
technologies and their products of processes are synthetic fertilizer N, fertilizer­
N-responsive crops, N fixing legumes and recycling wastes. Improved or alternate 
technologics are desi rabte on an economic fossil energy and self-suff iiency basis 
but are not .s:;entialI. The knowledge base of the chemistry, biochemistry, genetics, 
biology and ;agronamy of N fixation has expanded greatly during the past two decades 
and cohtinulu:; to expand. Major i mnitations of N fixing systems have been identified 
and possible now approaches perceived. Potential improved or alternate technologies 
for the near , miid and long-term are described. Some are based on existing 
technology while others will require new technology. 
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THE ROLE OF GROWTH REGULATORS AND HORMONES IN ENHANCING FOOD PRODUCTION
 

Louis G. Nickell 
Velsicol Chemic,.al Corporation 

341 East Ohio Street, Chicago, illinois 60611, U.. A. 

Plant growth regulators are expected to play an important role in the efforts 

to double the world food supply by the end of this century. Although the search for 

plant growth regulators differs in numerous ways from that for pesticides, it lends 

itself to more (crop) specific, ;onnentrated, and directed efforts that can be 

utilized on a smaller scale by smaller companies and countries. The diversity of 

effects already astablished for plant growth regulators promises a continuing 

optimistic future for them with considerable savings in energy and costs. 
Increasing the yielJ of a crop for a given area of land through their use means 
incremental gain, the only nutlay for which is usually the cost of the plant growth 
regulator and its application and, sometimes, extra processing costs.
 

G-7 December 8, Meeting Room 1
 

THE POTENTIAL CONTRIBUTION OF CELL AND PLANT TISSUE
 
CULTURE TO CROP IMPROVEMENT
 

Otto J. Crocomo and Neftali Ochoa-Alejo
 

Ceni er for Biotechnology in Agriculture (CEBTEC/FEALQ) and
 

Center for Nuclear Energy in Agriculture (CENA/USP)
 
3I'JO-Priacicaba, SP, Brasil
 

Plant tissue culture involves the culture of cells, tissues and organs of 
plants in aseptic conditions in culture media that allow for their growth and 
proliferation. Tissue culture is now a basic technique for plant propagation and an
 
excell.nnt auxiliary tool in the breeding of economically important plant species. 
The methodology allows for a single plant cell to proliferate, producing amorphous 
-11 .ongI.:amerates called callus which in turn, under appropriate conditions, 
A1ilfernot i:ate into tissues, organs or intact plants. Fi ve main types of plant 
tissue , u ure techno:logy are considered: callus culture, cell suspensions, organ 
cultur'ce, meristem cul ture and protoplasts culture. Through tihese methodologies the 

paant mat,e r ial q an be manipulated in such way to obtain clones or to obtain genetic 
var ia n.; . Plant cell and tissue culture technique, with all its inplications, will 

play ;ai important future role in the improvement of economic crops. A complete 
O ppl i e t jcm of this technology to plant molecular genetics and to basic 
i nvesL;ig;ations will reiuir'o the establishment of research needs and priorities, 
whii are presented and discussed.
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G-8 

G-9 

December 8, Meeting Room 1
 

PHOTOSYNTHETIC ACTIVITY AND PARTITIONING
 

L.T. Evans
 

CSIRO Division of Plant Industry, P.O. Box 1600
 
Canberra City, A.C.T. 2601, Australia
 

Photosynthesis, translocation, partitioning, growth and storage constitute an 
integrated set of process;s linked by many interactions, and each should he viewed 
within that context. Although the duration of photosynthetic activity has increased 
during crop improvement, maximum photosynthetic rate has not done so, probably 
because of the need for compromise between greater leaf area and faster 
photosynthe:; is. Al so, rubisco, the major photosynthetic enzyme, has been highly 
conserved in ,evolution, and the select ion of forms with lower K (CO 2 ) or oxygenase
activities sems unl!kely, Past increases in yield potential have come from changes
in the partitioning of assimilates and nutrients due to reduced growth of 
non-harvoste(d organs , more prolonged iand faster storage, and enhanced 
competitiveness of the storage organs; i.e. from changes in the regulatory processes
rather then in the photosynthetic processes. The prospects for further change, and 
the relevant research priorities, are considered. 

December 9, Meeting Room 1 

NEW APPROACHES TO MEAT AND MILK PRODUCTION
 

Virgil W. Hayes 
Department of Animal Sciences, 

University of Kentucky, Lexington, Kentucky 40546-0215, U.S.A. 

There remains tremendous potential for increasing animal products for human use 
with current resources by applying research developments. Microbial synthesis
through genetic engineering or improved chemical methods should make practical the 
synthesis of essential amino acids to allow widespread supplementation of cereal 
grains. This would reduce the protein needs for nonruminants including swine,
poultry and humans and greatly extend existing protein supplies. Both precise
control of reproduction in food producing animals through use of hormones and other 
chemicals, and the use of growth hormones, estrogens and androgens, and 
antimicrobial drugs, can result in significant improvements in overall production 
efficiency. The combined effects of treating crop residues to increase nutrient 
availability, the application of plant growth regulators to maintain plants in a
vegetative and highly digestible state and the use of regulators of rumen metabolism 
such as the ionophore drugs to increase efficiency of energy utiliza ion especially
from fibrous feedstuff are all means of greatly increasing the productivity from 
existing resources. These developments, combined with genetic improvemc.c, improved
nutrient balance and more effective disease control, lead to optimism about the 
future contributions of animal products to the world's food supply. 
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G-10 December 9, Meeting Room 1
 

BIORATIONAL DESIGN OF CHEMICALS
 

Hans Geissbuhler, Urs Muller, Johannes Paul Pachlatko and Hans-Rudolf Waespe 

Agricultural Division, CIBA-GEIGY; CH-4002 Basel, Switzerland 

Biorational approaches in the design of new bioactive chemicals must be 

pursued, perfected and accelerated to ameliorate the selectivity vis-a-vis 

non-target organisms and to assist in improving a diminishing success rate observed 

with conventional approaches. The analysis of the present state of the art 

demonstrates that biorational reflections have been of minor importance in the 

discovery and development of presently used chemicals. Four major categories of 
rate ofimpediments have been identified: 1) the relatively high success 

conventional approaches in the past, 2) the multitude of organisms and control 

factors involved in determining the efficacy and fate of chemicals, 3) the 

complonity and irrelevance of testing systems, 4) a continuing and significant lack 

of basic sc.entifi c knowledge. Measures to overcome these impediments are projected 

and the required priorities are defined. An area which needs particular attention 

is the physiology of crops, insect pests, diseases and weeds, under the subtropical 

and tropical conditions of developing countries. 

Special Plenary Session December 9, Meeting Room 1 

FOOD AND ENERGY - INTERDEPENDENT WORLD NEEDS
 

George Porter
 
Davy Faraday Research Laboratory of the Royal Institution 

21 Albemarle Street, London WiX 4B5 

The future availability of food is ultimately dependent on the availability of 

energy. Apart from relatively small contributions from nuclear and hydroelectric 

sources, energy, like food, is a product of the photosynthetic process. Can both 

food and energy be provided in fuLure, on a renewable basis, by photosynthesis? 

Natural photosynthesis is inefficient, energy intensive atd requires fertile 

soil. Artificial photosynthesis using purely chemical "in vitro" processes is 
potentially more efficient and adaptable to barren land. The present state of 
research in this field is summarised. 
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Poster Session A 
December 7 & 8,1982 

1715-1915 
Delegation Building, Third Floor, Lob'y 

PS. A-1 

EFFECTS OF WINGED BEAN (PSOPHOCARPUS TETRAGONOLOBUS) MEAL
 
ON BROILER PERFORMANCE
 

Benito 0. de Lumen, Amelia L. Gerpacio and Pran Vohra
 
Department of Nutritional Sciences,
 

University of California at Berkeley, Berkeley, California 94720
 

Winged bean (Psophocarpus tetragonolobus) is a promising legume for developing 

countries due to its high protein and oil content. Current research has focused 

mainly on its direct use as human food. The present work was done to determine the 

suitability of replacing soymeal with winged bean meal in chicken rations. The 

effects on broiler performance of replacing soybean meal with winged bean meal were 

determined in a series of two experiments using different varieties. In Experiment 
I, soybean meal was replaced by winged bean meal at 0, 19, 44, 74 and 95% on a 

protein basis. No statistically significant differences were observed among the 
different rations in metabolizable energy, nitrogen retention and broiler
 

performance as measured by gain in weights and feed conversion (feed/gain), although 
there was an indication of adverse effects at 95% replacement. To confirm these 
results, a second experiment using more birds/treatment was undertaken. In 
Experiment I, replacement at 75% and 100% decreased metabolizable energy and led to 

poorer broiler performance. Broilers on winged bean diets gained 14% lower weight 

and the feed conversion was 22% poorer compared to the soybean control. Nitrogen 

retention by the broilers on winged bean diets was lower but not statistically 

significant. The hulls in the winged bean may have caused the decrease in metabolic 
energy that led to the poorer response of the broilers. 

PS.A-2
 

PREDICTION OF ION EXCHANGE SELECTIVITIES OF ALKALI
 

METALS AND ALKALINE EARTH METAL CATIONS FOR SOIL CLAYS AND RESIN
 

J.L. Das Kanungo and G.N. Sarker 
Department of Chemistry, North Bengal University
 

Darjeeling - 734 1430, India
 

The releasy of a trivalent complex of cobalt, tris 1,2 propylene diamine 

Co(LiI), Co(pn) from montmorillonite, vermiculite and Amberlite IRC-50 cation 
exchange resin datrce*, has een studLed for different concentrations of Li , Na+, 

Ni Rb , Cs , Mg , Sr and Hg Lons. Plots of the log of the selectivity 

coefficient ag-Iinst hydrated radii the ions are non-linear, the ioric of monovalent 
for mojitmorillonite arnd vermiculite, but linear for the IRC-50 resin. For the 

bivalent tons, similar plots show a good linear relationship for all three 

exchangers. Similar plots against the reciprocal of the Debye-Huckel parameters, 
1/a , (as obtained from the chlorides of both the monovalent and bivalent ions) 

yield good straight lines for the clay minerals and resin. It is suggested that the 
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0 selectivity of all alkali and alkaline earth metal ions for the clay minerals can be 
a log (selectivity coefficient) vs. 1/apredicted from only a few scattered data in 


plot of the monovalent and bivalent ions. Similar predictions for amberlite IRC-50
 
° can be made from plot; agai uct either te hydriAtod ionic radius or 1/a . These 

results are inter.preted in the light of the architectural peculiarities of" the 
absorbents vis-a-vis interlayer codl. :pse and the ion fixatinn tendencies of some of' 

the ions.
 

PS.A-3
 

EVALUATION FOR WHEAT OF ROCK PHOSPHATE - TRIPLE SUPERPHOSPHATE
 

MIXTURES AFTER INCUBATION WITH ORGANIC MATTER
 

N.K. Tomar, S.S. Khanna and A.P. Gupta
 
Department of Soils
 

Ilaryana Agricultural University,
 

Hissar- 1 5004 (iaryana), India
 

A pot culture experiment was conducted to study the availability of P from the 
incubated mixture of Mussoorie r-pk phosphate (MR) and triple superphosphate (TSP)
 
with organic matter (fresh cattle dung) to a wheat crop in a Camborthid soil. In 
the absence of organic matter, dry matter yield of wheat increased curvilinearly 
with increasing water solubiLity (WSP') of mixtur'es . Further, 80% WSP was on a par 
with 100% WSP at the 50 ppm P level, while at the 100 and 200 ppm level, 60% WSP was 
as effective as 80 and 100% WSP. The uptake and % utilization of P increased 
linearly with increasing WSP of the fertili;zer. Incubation of phosphates in cattle 
dung for 15 weeks largly oullified the effect of WSP mixtures on all the indices of 
P availability. Avaitability coefficient ratio; of mineral acid soluble P vis-a-vis 
water soluble P fractions were of higher order, with respect to uptake. 
Interestingly, utilization of rock P at 50 ppm P was only 3.61 in the absence of 
organic matter while it was as high as 38.0% after having been inc'bated with cattle
 
dung. Incubation also enhanced the effectiveness of water soluble phosphate.
 

PS.A-4
 

THE LSE OF CROP RESIDUES FOR INCREASED CROP PRODUCTION
 

IN IRRIGATED VERTISOLS
 

A.S.P, Murthy, A.M. Chandrashekaraiah and D.P. Viswanath
 

Advance Centre for Black Soil Research, 

Univers ty of Agr icultural Sciences, 

DhirwaI Campus-580005, India 

Agricultural production in deep Vertisols or black soils is low though they 
have high yield potential. Vertisol s have moderate reserves of plant nutrients and 
high water retention capa,.i,ty. Alleviation of major constraints such as restricted 
drainage, moisture streos P def' iency, salinity, alkalini.ty and water logging 
consequent to irrigation cf Vertiso.s offer opportunities for raising agricultural 

product ion. 

47 

http:alkalini.ty


Two years of field experimentation on Vertisols under irrigation have indicated
 
the possibility of increasing the grain yields of sweet corn and wheat from 0.2 to
4.1 t/ha and from 0.3 to 3.0 t/ha respectively through the incorporation of corn 
stalks at the rate of Y.5 t/ha with 1ON: 75 P.0,.: 37.5 K00 kg/ha for corn and only
50 kg N/ha for tLhe post-rainy wheat crop in a double cropped system. This 
technology has resulted in profits up to 200 per cent on the investment. 
Application of cornstalks; h: increased the Ols n's extractable soil P from 4.35 to 
9.61 mg/kg provii lag adeopate supply of P for corn and wheat. Correlation of 
avail,-ole phosphorus with grain yields of corn and wheat were significant (r = 
0.61*). The technology his helped to remove constraints to increased agr icultural 
production in Vertisols )reventing soil salini.tyirrigaLed by and/or alkalinity, and 
has resulted in the efficient utilization of wter and plant nutrient resources. 
The technology needs to be tested in different agroclimatic zones covered with 
Vertisols. 

PS. A-5 

FORAGE CROP MANAGEMENT FOR THE PREVENTION OF GROUNDWATER POLLUTION
 
FROM IRRIGATION WITH MUNICIPAL EFFLUENT
 

I. Vaisman, A. Feigin, H. Bielorai, J. Shalhevet
 
Institute of Soils and Water, The Volcani Center
 

P.O. Box 6, Bet Dagan, 50-250, Israel 

During the period 197B-82 irrigation experiments were carried out using
secondary effluent on Rhodes grass (Chloris gayaria Kant.) wheat (Triticum aestivum 
L. ) and corn (Zea mays L. ) grown in a sand dune soil, and Rhodes grass in a 
fine-textured soil (vertisol). The objective was estblishto appl'opriate
 
management for applying the waste water efficiently while preventing deep seepage
 
and pollution of ground water.
 

Our results bhowed that if the amount of effluent applied does not exceed 0.8 
of class A pan evaporation, there is no NO -N movement below the root zone of Rhodes 
grass in sand dunes. The corresponding vaues for wheat and corn were 1.0 and 1.2, 
respectively, but the NO -N concentration in the seepage water was generally high at 
the beginning of the sesson (10-50 mg/I), and dropped to below 10 mg/l during the 
period of active growth. The process of nitrification in the vertisol wasm not 
complete and ammonium ion is still found in seepage water. Thethe concentration 
of NO -N was very low, but when cutting was postponed, nitrate concentration in the 
seepage water generally increased. The BOD and COD of the seepage water was reduced 
by 95% and 65-98% of the irrigation water. Municipal effluent may be used for the 
irrigation of crops, danger of nitrate ifforage without pollution, appropriate 
management is employed. 
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PS. 	A-6 

BUDGETING OF NATIVE AND APPLIED POTASSIUM FOR POIENTIAL YIELD
 

OF WETLAND RICE IN MOLLISOLS OF INDIA
 

2 	 23
 
K.C.K. Reddy , K.P.R. Vittal , and K.V. Raman 3 

In 	mollisols (Lttar Pradesh, India), wetland rice (IR-8 was grown in the field
 

at 	0, 40, 60, 80, 120 and 200 K vg/ha along with other recommended nutrients during 

Potassium in the soil and in the plants at transplanting, maximum 

tillering, panicie primordia initiation and harvest were determined. T'ie yield 

potential of .rice (78 q/ha) did not change with applied K due to high native 

availability (211 kg/ha) and rate of release (134 kg/ha). From budgeting of plant 

and soil K it was Gbaerved that more K was released fror te reserves of 

non-exchangeabie K under unfertilized conditions than with fertilized. The release 

increased with crop growth up to panicle primordia initiation, after which the K 

uptake by the plants ceased. 

monsoon. 


Plant K concentration increased from the seedling to the maximum tillering 
stage and then decreased up to harvest. However, uptake increased from the seedling 

(1.5 kg/ha) thruugh the maximum tillering stage (138 kg/ha) to panicle primordia 
initiation (256 kg/ha). From K at panicle primordia initiation, significant 

quantities from lami na (45%), sheath (41%) and root (60%) contributed, for panicle 

(22 kg/ha) and for stem (54 kg/ha), raising the latter's content to 110 kg/ha by the 

time of harvest, hhis relocation might have provided required strength to the stem 

to support the panicle. Further, there was a loss of about 20 kg/ha in total uptake 
indicatin, a feedback meAhanism of K to soil from plants during senescence. To 
sustain the potential yields over extended perioas it is strongly suggested that the 

plant resi fues be incorporated into the soil as 90% of the plant K was found in the 
shoots at harvest. 

1 	Department of Soil Science, Agricultural College, G.B. Pant University of 

2 	 Agriculture and Technology, Pantnagar - 263 145 (U.P.) 
I.C.A.R., :;antoshnagar, Hyderabad - 500 659 (A.P.) 

Andhra Pradesh Agricultural University, Rajendranagar, Hyderabad - 500 030 
(A.P.), India. 

PS. A-7 

INFLUENCE OF PHYSICAL EDAPHIC FACTORS ON PHOSPHORUS DIFFUSION
 

IN SOIL AT DIFFERENT LEVELS OF APPLIED PHOSPHORUS
 

M. Singa Rao and B. Datta 

Soil Science Section, Department of Agricultural Engineering, 
Indian Institute of Technology, Kharagpur, West Bengal 721302, (India) 

Self-diffusion coefficients of phosphorus, DP, were determined in lateritic 
soil (Kharagpur sandy loam, a typical Acrorthox) at different levels: (0, 50 and 100 
ppm P) of appiied phosphorus using the Lewis and QLuirk method. The effects of 
moisture (0.33, 1 and 5 bar tension), temperature (25, 30 and 35 0 C) and bulk density 

(1.40, 1.55 and 1.70 g cm ) were investigated. The P self-diffusion coefficient 
decreased with increasing soil moisture tension but showed an increase with 
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increasing of the amount of applied phosphorus. This latter effect was more 
prominent at higher moistu-e potentials. There was a linear increase in P diffusion 
with increasing temperature, which was greater at higher levels of applied P. In 
the absence of' app1,ied an reas, in ,-;) bulkP , inc i dens i ty ha; no significant effect 
on P dif'trfu on. At the othier l. vo o ff -1)li ,d P, on increa,;e in hulk density from 
1.40 to I . 'rl i 1i f i 1Ant l.y i d 2rea';dthe P11Jil 'Fsion . The resuIts indicated 
that he.t,r utheat, i un of applied P requires adequate soil moisture, and that soils 
of dry rg i )r; require grIeatr" P appI, ation. The study brings oul. the importance 
f" phy:,icaiY.a hi ef',fcor' in htaracterising P availability in terms of its 

diifl'u:';in, epecial y in situatio i - where higher levels of' t)are to be applied. 

PS. A-8 

USE OF FRESH CHICKEN MANURE IN FRESHWATER FISHPONDS
 

Emmanuel M. Cruz and Kevin 1).Hopkins

Central Luzon State University, Freshwater Aquaculture Center
 

Munoz Nueva Ecija, Philippine.;
 

Fresh manure from broiler birds was added to 000 sq.m. ponds at the rates of 
250, 500, 750, 1000, 3000, 5000, 5600 and 10,000 birds per hectare of pond. Tilapia
";arotherodon niloticus) , common carp (Cyprinus carpio) and snakehead (Channa

striata) were stocked at the rate of 20,000 per ha. 
 The fish were cultured for 90
 
days. The highest net fish yield of 2669 kg/ha were obtained with 5000 birds/ha.
curs;ory aualysis suggests that phosphate and BOD may be more important than nitrogen 
or Ciber in determining tilapia yield. 

PS.A-9
 

PLANT NUTRIENT EFFECTS ON AMINO ACID-PROTEIN RELATIONSHIPS
 

IN RICE GRAIN
 

Wilfried H. Eppendorfer, Soren W. Dille and Surnitra Patipanawattana
 
Asian Institute of' Technology, G.P.B. Box 2751, Bangkok 10501, Thailand
 

Rice, cv RD 7, grown in 
pot experiments with increasing applications of' N, P 
and K produced grain with widely varying N-content (0.81-2.26% N in DM). The total 
ami no acid composition of' the rough r ice was mainly dependent ol N content of grain.
lnr'eas 1up,N concentrations were a:;sociated with decreases in protein of most amino 
a ids ( /16 N1) includiing lysine (1.62-3.32), threonine (1.09-3.18), methionine/ g 

.'I0-?. 1), cy:stine (2.18-1.98) and tryptophan (1.99-1.15). Varying phosphorus and 
t)orta';:;i,'i applic;ations, although influencing grain yield, af'fected the amino acid 
oop(o;it,Ion only indi rec t1 y through their effects on N con, ent;ration . When 
Sxpr,,:;e s, mig amino acid per 10) g dry matter all am mo acids increased with 
incc; irup N 'orltert. Linear regression equatiorrS were calcul_ 'ed and signif'i,.ant


carrel]at in wort, found brtween con e.ntrat ions of most (g16 g N) or all (rng/100 g
DM) ami no acid: atd N content of grain. For lysine the following relationships were 
e!3r, -)1i shedI: g Lys! 16 g N . x1.83-0.68 % N (r = -0.89) and mg Lys/100 g DM = 52.5 

e201 x % N (r = 0.99). The results show the possibility of calculating the amino 
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acid composition of grain of a particular variety on the basis of N concentration
 

alone. Lysine was limiting in all samples and threonine became limiting at N
 
contents of grain higher than about 1.10%. The protein quality as expressed by the
 
chemical score varied frem 84 to 60. 

PS. A-I0 

TAXONOMY (FAMILY LEVEL) OF SOME POLYPEDONS IN THE
 

MAHANADI CATCHMENT (INDlA) AND THEIR MANAGEMENT FOR VARIOUS CROPS 

N.H. Biswas 
All India Soil & Land Use Survey Organisation 
(Department of Agriculture and Co-operation) 
207, N.S. C. Bose Road, Calcutta - NO, India 

Five representative pedon in the Bla pur district under the Mahanadi 
Catchment have been previously classified into sub-group levels. An attempt has now 
been made to classify them into family levels with sound, concrete and efficie:it 
management suggestions for growing various crops. The Adpathra series has been 
classified as a member of the fine loamy skeletal kaolinitic nunacidic micro family 
of Lith ic lstortherts, whicl is not suitable for cultivated crops hut suited to 
range management. The osoil s of the Bawankera and 'uabahara series are members of 
the fine loamy kaolinitic I ;ohypertherm ic family of Ultic PaleustaLfs and the fine 
Loamy mixed isohyperthermic family of Udic PaleustaIfs respectively. Both soils 
have good potential for growing cultivated crops, but require various management 
practices. The soils of the Fulwari and Patewa series are members of the very fine 
clayey kaolinitic isohyperthermic level family of Vertic Ochraqual. fs and the fine 
clayey mixed isohyperthermic family of Udertic Paleustalfs respectively, which are 
well protected from erosion by bunds and terraces. The soils and high ground water 
tables are adapted to fine variety rice which, using irrigation, can increase food 
production through a multicrop system. 

PS. A-1 I 

NITROGEN FIXING ASSOCIATIONS IN THE AERIAL PART OF PLANT STEMS
 

M. Yatazawa, S. Yoshida, E. Maeda, F. Uchino and G.G. Hambali
 
Faculty of Agriculture, Nagoya University, Chikusa-ku, Nagoya 464, Japan
 

Two types of nitrogen fixing associations have been found on the aerial parts 
of sternm of many plant species. One is the symbiotic nitrogen fixing stem-nodules 
associated with Rhizobium. They are found in a rather small group of leguminous 
plant specesa inc Luding Aeschynomnene indica and Sesbania sesban. The second type is 
in as ,,>,iative nitrogen fixing sten-scar containing faculta ;ive anaerobes. I t 
)n'.ur', i.r marn plant species diatributed in a wide range of piant families. They 
incl ude L;umiroeae , hizophoracec. , Aquifoliaceae, Euphorbiaceae, Ulmaceae, 
)eaceae, ho a cae and others. 
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From our studies of artificial infection and anatomical examination of tissues,
 
especially with stem-nodules of Aeschynomnene indica, we concluded these nitrogen 
fixing associations are established by aerial infection of nitrogen fixing microbes. 
'[h development of acetylene reducing ar.tivity of stem scars was significan t inr an 
atmosphere of 2-5% pO, which would be expected'2 -"N inside ?if5 the living s tems.n Isolated 

facultative anaerobes from the stem scars fixed N and were identified as 

En terobacter and Klebsiella. 

PS.A-1 2 

HERBICIDE-INDUCED CHROMOSOMAL ABERRATIONS AND SEEDLING
 

MUTATIONS IN SEEDS OF SORGHUM
 

J.D. Soriano
 
Department 	of Botany, College of Arts and Sciences,
 
University of the Philippines, Quezon City 3004
 

Dormant seeds of sorghum were treated with varying concentrations of Hedonal 
3 0herbicide for 6 hours at C, the lowest concentration being about twice the 

recommended spray for weed control. LC-50 for seedling height was found at 
approximately 0.15%; for pollen fertility, 0.12%; and for seedset, 0.16%. While the 
non-lethal concentrations caused euploidy as the only type of H 1 chromosomal 
aberration, the lethal concentrations produced both euploidy and chromosomal 
breakages observed as in,,erchanges at MI and fragments and bridges at Al. Mutation 
frequency ranged from 3.64-12.35% per 100 spikes and 1.28-25.2,L per 1000d f ein ' -- N11 	 M 21 2,ru~y 
chlorophyll deficient seedlings. The F nid BC segregation rat io s sh owed that. 
viren;,ent seedling was a monogenic recessive induced mn'tation. While the 
yel low-str'iped seedling from plants with the normal diploid genome was inherited as 
A r, essive unit character, the F2 progeny from two euploid plants segiregated in a 
rirtio of approximately 35:1, indicati ng .nheritance of a duplex type of 
autotetraploidy. Pollen abortion and low seecset were the only traits associated 
with the MI interchanges and Ai fragments and bridges. These results po.int to 
pos;ible genetic risks from both low and high concentrations of the herbicide. 

PS.A-1 3 

CHEMICAL AND BIOCHEMICAL ACTIVITY AND REACTIVITY OF ALGAE
 

MARINE PRODUCTS (CYTOZYME) ON CROPS
 

K. Bhavannarayana 
APS Agro Industries Development Corporation Limited 

8/LCH, 3aidabad Colony, lyderabad - 500659, India
 

Tie chemi.cal and biochem, i ca activit y and reactivity of Cytozyme Crop+ (as a 
marine algal product) sprayed systematical ly on sugarcane and on cereal crops has 
heen studied, Its role r, latL to photosynthesis ind N fixation is discussed. In 
the form ri.t 3o i i h a been to and soils respectively.of' and has aippl jed seeds 
For :seeds the rsult:; have been ,-ompare to mutant varieties. Judgments on its 
effect cmi raising agricul. tual produtivity, i nclud ing soil andf crop management, 
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These judgments
pollution and application of chemical fertilizers have been made. 

on germination
were based on crop photosynthesis, crop logging and yields for Crop+; 

% and growth rate for Seed+; and on soil microbial analysis for Soil+. 

PS. A-1 4 

STUDIES ON THE CONVERSION OF VARIOUS PHOSPHATE ROCKS
 

TO A NEW PHOSPHORUS FERTILIZER SUITABLE FOR SHORT TERM CROPS
 

Richard P. Gunawardane 
Department of Chemistry, University of Peradeniya, 

Peradeniya, Sri Lanka 

The known solid state reaction of apatite with sodq ash and quartz has been 

to determine the optimum conditions for the production of a fertilizer. Inapplied 
Sri Lanka (Eppawela), Brazil (Jacupiranga),this study rock phosphate samples from 

South Africa (Phalaborwa) and Senegal (Pallo) were investigated as to their
 

potential for yielding a new phospnate fertilizer. The molar ratio of 1:2:1 for 

apatite, soda ash and quartz respectivqly was found to be suitabl.e for Eppawela and 

Jacupiranga samples while for a Phalaborwa sample? the molar ratio of 4:8:3 was 

sufficient. A temperature of 100° C and a sintering time of 2 hours gave the best 

A Patlo sample was foind tc be not suitable for theyield of available phosphorus. 
process. The products obtained with Eppawela, Jacui.ranga and Phalaborwa rocks 

phase while their free lime content wascontained rhenanite, CaNaPO 8 , as the major 
be replaced by potash feldspar in the composition to producenegligible. Silica may 

a potash-containing phosphorus fertilizer. The products were found to be soluble in 

2% citric acid, and almost 100% of their total phosphorus content is available for 
field trials carried out on paddy plants indicatedplant nutrition. Preliminary 

that, on application to slightly acidic wet soils, the new fertilizer's activity is 

comparable with that of ordinary superphosphate fertilizers. 

PS. A-15 

YIELD AND , "TITION OF RICE AS INFLUENCED BY DURATION OF
 

PRESUBMERUI.NCE AND AMENDMENTS IN A HIGHLY SODIC SOIL
 

Anand Swarup
 

Central Soil Salinity Research Institute, Karnal, India
 

Field experiments were conducted to evaluate the effect of amendments: gypsum
 

(12.5 tonnes/ha), farmyard manure (30 tonnes/ha), and rice husk (30 tonnes/ha), with
 

a control of no amendment, at 3 levels of duration of presubmergence (0, 15 and 30 

days) prior to the transplanting of rice in a highly sodic soil (pH 10.6, ESP 94). 

Effects on soil properties, growth, yield and chemical composition of' rice were 

noted. Beneficial effects of presubmergence on the grain yield of rice was 

conspicuous over ,he treatments wihich had no prior flooding. This effect was more 

pronounced with farmyard manure and rice husk compared to gypsum and the control. 

Though gypsum reduced the soil pHi and exchangeable sodium to a larger extent and 

produced higher yields than farmyard manure at 0 and 15 days presubmergence, both 

were found equally effective at 30 days so far as the yield and nutrition of the 
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crop .4ere concerned. Effects of duration of presubmergence and amendments on the 
availability of iron, manganese, zinc and phosphorus and their role in the nutrition 
of rice crop are discussed. The results suggest that a period of 15 to 30 days of 
presubmergence is very impor' at for better rice yields when cajlcareous sodic soilds 
are to be reclaimed by organi. , amendments like farmyard manure. 

PS. A-i 6 

MANAGEMENT OF EXCESSIVE PERMEABLE RICE SOIL
 

P.B.S. Bhadoria and B. Dutta
 
Rural Development Centre, I.I.T., Kharagpur, India
 

A large area of acid lateritic soils _:-ound Kharagpur (West Bengal) has a top
 
thin layer of soil (25 to 60 cm), mostly of detrital material, underlain by a deep 
and highly porous lateritic crust. The soil has low inherent fertility and there is 
no :ource for supplemental irrigation. Water- received through precipitation is 
rapidly lost by deep percolation. With the objective of increasing the production 
of rainfed upland paddy in this tract, compaction with the help roller (800 kg) at 
the surface and subsurface layers was carried out under farmers field conditions. 
Increase in compaction markedly increased the bulk density and also reduced the 
hydraulic conductivity more thanu two-fold. A significant yield increase was 
obtained in compacted plots, an increase attributed to the reduction of deep 
percolation losses. The percentage increase in grain yield was aboat 50-55% with 
six passes of the rolier. Teit increased yield may also be related to an increased 
nutrient content per unit volume of soil when the bulk density increases. The 
effect of compaction on salt distribution was studied under laboratory conditions. 
The time required for the water front to reach a desired distance was several times 
greater in higher bulk density soil. This may be due to reduction in non-capillary 
pore space resulting from increased bulk density. T'he study indicated that the 
depth to peak salt concentration decreased with to: ink.;'ease in bulk density, and at 
the same time the maximum salt peak concentration tenjded to increase. Th ere was a 
two-fold decrease in the depth to peak salt coiicentratir; at higher bulk density. 
This suggests less leaching losses of nutrients like odded nitrogen under high 
density conditions. 

PS. A-1 7 

RAISING RICE PRODUCTION IN EGYPTIAN SALINE SOILS
 

B.S. Zirkri and M.S. EI-Sawaby 
Soil and Water hesearch Institute, Agriculture Research Centre 

Giza - Egypt
 

The yields of rice c!rops grown in soils with initial salinities of various 
degree, or when irrigation drainage waters of medium and poor suitability have been 
used, are very low compared with the potential yields. Experimer*.s carried out 
annually have led to evaluation of some Local varieties and crosses of rice for salt 
tolerance:. Young rice seedlings are highly sensitive to salt with any slight 
increase in the specific electrical conductivity of' the soil solution above 11 
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mmhos/cm at 25 0 C being very harmful to newly germinated seed. The yields of' grain
 
and straw are decreased 
by increasing water salinity to 4000 ppm. The grain/straw 
ratio declined from 0.4 to 0.27 as salinity increased from 300 (control) to 4000 
ppm. Giza 1)9 variety is superior to all other varieties and strains tested in the 
yield of both grain and st.raw.
 

In the case of temporary (short-duration) salinity, the grain yield depended 
on
 
salt concentration of irrLgation water, duration of applied salinity, stage of 
development at salinity initiation and length of period following subjection to 
salinity. Straw in: less responsive to temporary salinity than grain .and is 
generally aFfect. I only under 3 relatively high salinities. The optimum water 
requirement for rice is 8000 m /fed (196 cm depth of water) including the amount 
needed for soil preparation.
 

PS.A-18
 

PHOSPHORUS AVAILABILITY TO CROPS IN CALCAREOUS SOILS
 

Jorge Pinna C. and Sergio Valdivia V.
 
Instituto Central de Investigaciones Azucareras (ICIA)
 

Jefe del Departamento de Suelos
 

Apartado 1071, Trujillo, Peru
 

The methods for determining available phosphorus of Olsen, Egner-Riehm
 
(ammonium lactate and calcium lactate), Bray (two extractant concentrations),
 
Joret-Hebert, and distilled water extraction, were studied. 
 Calcium 
dihydrogenphosphate was applied at rates of 0, 100, 200, 300, 400 and 500 kg P 0 /ha 
to fodder sorghum planted in pots. Two soils were used: silty loam wit[h 5.7 
me/1OOg of total exchange capacity, and sandy loam with 12.4 me/1OOg of TEC. Both 
soils were poor in phosphorus by Olsen's method. The experiments had 5 
replicatioi s. All methods, excepting calcium lactate in one soil, showed more soil
 
phosphorus extracted with increased rates. It is possible to calculate critical 
levels for each method for sorghum, except with calcium lactate and ammonium 
lactate. With the help of a trial where simple calcium superphosphate was applied 
to soil, it is concluded that for' both phosphorus sources the amount of added P that 
is availablIe to plants is the same theoretically, hut the plants responded to the 
reactive form and not to the fertil.izer. It is deduced that methods of determining 
available phosphorus and critical levels are valid for each P source.
 

PS.A-19
 

THE IMPORTANCE OF CHEMICAL ANTIDOTES IMPROVING THE SELECTIVITY
 

OF HERBICIDES IN EFFECTIVE WEED CONTROL
 

F. Dutka, T. Kokron;, A.t.'. Marton, J. Flollo
 
Central esear' ch in:;ti tnLLe for Chemistry 

lungarian Academy orI';c'iances;, H-1025 Budapest, Hungary 

Chemical weed control is extrunely important to any good program of crop 
production. Unf' 'tunately, numerous highly active herbicides cannot be directly 
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exploited since application at rates necessary for 	 effective weed control cause 

the addition of chemicals asconsiderable damage to the crops as well. However, 

antidotes (safeners, protectants) can substantially decrease or completely eliminate 

crop injury wi.thout affecting herbicidal, activity. These chemi ca1 antidotes allow: 
can bea wider selectivity of the safety margin of herbini,d so that highier doses 


used; the control of a wider range of weed species closely related to the crop; and 

the use of cheaper and/or more effective herbicides otherwise not practical)le in the
 

particular crop. New antildotes are usually protective only to a single or a few 

species of plant against a "innle or a few spe(ces of herbicide. However, on the 

basis of systematic chemnkui reactivity - bioluli.cal. activity studies, we have 

compound which prived to be very effectLvc asrecognized and synthesized a type of 

an antidote protecting, corn plants against injury by thiocarbamate (EPTC) and 
field experiments.chLoroacetanilide (acetochlor) herbicides both in laboratory and 


Because of its high botanical specificity our experimental antidote can be applied 

a tank-mix which will provide effective control of monocotyledons, resulting in a
as 

crop yield identical with that obtained by hand tillage.
 

PS.A-20
 

AMMONIA EXCRETION BY AZOTOBACTER CHROCOCCUM AND ITS EFFECT ON CROPS
 

K.G. Gupta and Neeru Narula
 
Department of Microbiology
 

Panjab University, Chandigarh-160 014 (India)
 

There are wild type strains of Azotobacter chrococcum 	 in nature which have the 

ability to excrete ammonia. A few promising cultures with a high ammonia excreting 

ability were further improved and their effect on crops was studied. A.chrococcum 
Jensen'sstrains were found to excrete up to 40 g/ml of ammonia when grown in 

medium under stationary condition at 30°C. A'ong the factors (physical, chemical 

int biological) studied manganese incorporation (lx10 M) in the medium was found 

to increase ammonia excretion from 40 g/ml to 80 g/ml. The effect of ammonia, 

excreted by Azotobacter on (1) legume crops - Moon together with Rhizobium and 

Pseudomonas (2) non-legume - wheat and maize together with Pseudomonas was found to 

be signilficant. The mechanism of ammonia excretion is discussed. 

PS.A-21
 

PHOSPHORUS SORPTION PATTERNS UNDER CONTROLLED REDOX POTENTIAL
 

Alias Hlusin
 
Department of Soil Science, Faculty of Agriculture,
 

Universiti Pertanian Malaysia, Serdang, Selangor, Malaysia
 

Samples of tie Crowley silt loam no il have been thoroughly mixed with 0.4% 

ground rice straw and 0.01 mol/. CaCI.) solution, and then either purged with 
nitrogen to ott; in reducing conditions (J = -220 mv) or treated with atmospheric 

air to reach oxilising conditions Using the addiLion of 2 levels of P (10 ppm and 

100 ppm), applied in the form of calcium dihydrogen phosphate, it has been 

determined that more P was adsorbed under the reduced condition with the effect more 
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pronounced at the higher level of P fertilization. After 288 hours there was 55.92% 

and reduced samples respectively. For 
and 90.20% adsorption of P in the oxid:ized 

12 hours

the lower level (10 ppm P) most of the P adsorption took place in the first 

first 3 hours for the reduced soil. At the higher
for the oxidized soil, and in the 

steadily for the 288
level (100 ppm P), P adsorption in the aerobic case increased 

off after 96 hours.hours, but in the anaerobic case levelled 

PS. A-22 

ON-FARM RESEARCH FOR IMPROVING MAIZE PRODUCTION IN EGYPT
 

N.I. Ashour
 

National Research Centre, Cairo, Egypt
 

a package of simple improved agronomic practices,
The aim of this work, using 

the major problems constraining 	maize production in Egypt.

was to overcome 


were used, plant density
High-yielding maize varieties, Pioneer - 5 14 and Giza -2, 

addition increased, foliar micro-fertilizerand rate of N fertilizer were 	 was 
- 79) was cultivated in 

applied and weeds were controlled. A forage crop (Surdan 
defoliation and detasselling of

maize area of each farmer to avoid1/10 of the 
were used as controls. The results showed that the

maize. Traditional maize fields 

average yield of maize grains was increased from 3.5 t/ha in the control fields up 
At harvest time 

to 8.1 t/ha in tho demonstration fields (in an area of 323 ha). 

also gave 39.5 t of green stalks/ha for animal feeding. The yield of
Pioneer 51!4 

115.2 ha during three successive cuttings. It was 
green fodder from Surdan-79 was 

the use of these improved agrononic practices gave significantlyconcluded that 
ton of grains plus 28.8 ton of green fodder, in

increased production of maize: 7.3 
ton of detan.ed leaves fromcomparison with 3.5 ton of grain and no more than 11.9 

tradit ional fields.
 

PS. A-23 

NITRIFICATION INHIBITORS AND SLOW-RELEASE NITROGEN
 

FERTILIZERS FOR INCREASING RICE PRODUCTION
 

kajendra Prasad
 

Division of Agronomy 
IndiaIndian Agricultural Research Institute, New Delhi 110012, 

Of the world's 145 million hectares 	 of land producing rice 90% is in Asia, and 

in Asia, uses rice as a major source of40% of the world's population, mostly 
poses a potentialcalories. Rapid population increase in many Asian countries 

supply of rice is a necessity. Highsevere malnutrition problem and an adequate 
such as IR-8 have increased rice production but have highyi.eldi 'g rice varieties 

only 30-M0% of applied N is util.ized thenitrog,,. de;mand:;. Available data slow that 

rest bcitn lost through volatilization, deni trif'ication and leaching. Use of 

(N-Serve, AM, DC ) etc.) or indigenous material,sspec fiQ i trification inhibitors 
su.; a:: n,er (Azadirachta indica Juss) cake along with conventional N fertilizers, 

urea, i sobutyl idene d iurea etc. ) urea s Low-release N fertilizers (sulphur coated 
briquettes increases the efficiency of such N application resultingsupergranules or 
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in higher rice yields. These new chemicals and new fertilizers hold considerable 
promise for increasing rice production in the world. 

PS. A-24 

GASEOUS N LOSSES FROM SOILS UNDER CONTINUOUS WHEAT
 
VERSUS A WHEAT-FALLOW ROTATION
 

M.S. Aulakh and D.A. Rennie
 
Department of Soil Science, University of Saskatchewan
 

Saskatoon, Canada 

Field studies were conducted over a two yrar period (May to October inclusive) 
to assess gaseous losses of nitrogen (N2 + N20) from two Black Chernozemic soils 
(Hamlin cl and Hoey cl) under continuous wheat (w-w) and wheat-summerfallow (w-f) 
rotations. Gaseous N losses from cropped fields were very low in both years ranging
 
from 1.5 to 3 kg N/ha; up to 75% of this nitrogen was generally lost during the 
early spring period (April to May). In contrast, losses from summerfallow fields 
were several-fold higher; the 2 year, cumulative paseous losses of N for the 1 f 
rotat[l.r] was two to six times higher than the continuous wheat rotation. N 
labelled balance studies were carried out on microplots established on the same two 
sites durint., the 1981 growing season. Cumulative N losses measured during the 
period May 26 to August 31 using the acetylene technique were 1.2 and 1.8 kg N/ha at 
the lamlin c] and Hoey cl sites, respectively. These resulty5 agree closely with the 
amount of nitrogen which could not be accounted for in the N balance studies (1.2 
+ 2.1 and 2.3 + 3.1 kg N/ha, respectively). While the acetylene technique is higy 
labor intensive, tiese studies 
balance approach, namely, the 

indicate it 
capability 

has 
to 

a major advantage 
assess short term 

over the 
response 

N 
of 

deroitrifieation to rainfall events in particular. 

PS. A-25 

POTENTIAL OF BOTANICAL SPECIES FOR CROP PROTECTION
 
BY SMALL-SCALE FARMERS IN DEVELOPING COUNTRIES
 

Saleem Ahmed, Michael Grainge, John Hylin, Bruce Koppel,
 
James Litsinger, and Wallace Mitchell
 

Resource Systems Institute, East-West Center 
1777 East-West Road, Honolulu, Hawaii 96848, USA
 

Some botanical species appear to have potential as effective, economic, 
convenient, and environnentally safe alternatives to commercially prepared
pesticides for crop protection. A literature review of' over 10,000 plant entries 
revealed about 1,900 species purported to possess some desirable pest control 
property (pesticidal, attractant, repellent, anti-feedant, or allelopathic). 
Approximately 70 appear to have suitable characteristics (ease of growth and low 
maintenance needs, possible complemontary economic uses, 3nd safety and convenience 
in the local preparation and use of the pest control material obtained therefrom). 
A recent survey of nine developing countries (Bangladesh, India, Malaysia, 
Mauritius, Mexico, Pakistan, Philippines, Sri Lanka, and Thailand) described about 

58
 



50 species possessing similar characteristics. Pest control properties of many of
 
these species have not been previously reported. Some 90 botanical species have
 
been short-listed as holding a high potential, and their growth habits and pests
they are reported to control summarized. Judgemental and preliminary ratings based 
on ease of growth, i.nput needs, and the likely convenience in the local preparation
and use of the pest control materials obtained therefrom have been given. 

A coordinated mulci-disciplinary 5-year research project is being planned, in 
cooperation with var io s national and international agricultural research agencies, 
to: (i) test the efficacy of seLected botanical pest control materials (pcm) against
major crop pests in the field and/or in storage; (ii) investigate alternative and 
locally reproducible methods for pcm preparation; (iii) determine farmer reaction to 
pm use; (iv) evaluate feasibility of village cottage industry preparing pcm; (v) 
assess environmental impact of per use; and (vi) assess impact of pcm use on food 
preparation, nutrition availability, and the local economy. 

PS. A-26 

EFFECT OF N,P,K,S AND Zn ON THE NUTRITION OF
 
RICE PLANTS UNDER BANGLADESH CONDITIONS
 

M. Eaqub
 
Department of Soil Science, Agril. University
 

Mymensingh, Bangladesh
 

Experiments were conducted in 
the Sonatola silt loam soil with modern varieties
 
of rice developed by BRRI (BR-4 as Aman and BR-3 as Boro and. Aus) using the 
treatment combinations: Control, N4. I N N P N P N90P,8K6 0S,'44; nC 91
N
90

P
80

K-
60 

S,
)0

Zn 
1' 

and N
153 

P
80 

K
&0

S
30 

Z 
'-I

; in,( the " case of oro 9T 
60' 

80 ,0 
120 
0 an'9.0 

180 
60OS4 

*wi
 

unan exper:ments were darried oult in farmers' fields in the same soil series lor 
comparison. The results for Aman-1980, Boro-1981, Aus-1981 and Aman 1950 are 
reported. They show that the deficiency of N is wide-spread and the lower dose of N 
was superior to the high one in kg yield/kg N added. However, the effect of P and K 
was not clear. The application of S signficantly increased the yield of rice grown
during the Aman season of 1980 in the wet year, but failed to bring any beneficial 
effect in the same season of 1981 in the dry year ; its effect in Aus was very
prominent. The effect of Zn was significant in all seasons except in the Aman of 
1980. The combined effect of all fertilizers brought about the highest yield and 
benefit cost ratio. This shows that S and Zn additions to the NPK fertilizers are 
very important for sustained rice production with modern varieties under intensive 
cropping. The addition of fertilizers also increased the uptake of the nutrient 
elements.
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PS. A-27 

FIXATION
ROCK PHOSPHATE MOBILIZATION INDUCED BY SYMBIOTIC N2 


A. van Diest
 

Soil Science and Plant Nutrition Laboratory, Agricultural University
 

6703 BC Wogeningen, Netherlands
 

more
While utilizing symbiotically fixed nitrogen, legumes absorb from the soil 


a result of this alkaline uptake pattern, the soil
nutrient cations than anions. As 


pH will decrease, especially in the rhizosphere. In sand cultures, decreases of 1.5
 

pH1 unit were recorded with soybean. In soil cultures over a 1/2-year period, 

unit. In contrast, legumes making use ofalf.1~ :- I_)wered the pH by more than one 

NO -N '!Ivw ain acidic uptake pattern in which more nutrient anions than cations are 

abVwQ. I. Fn such a situation legumes, like gramineous plants, exert a pH-raising 

eucf- ,"n the soil. It has previously been shown that legumes are capable of 

rock phosphate P much more efficiently when making use of symbioticallyut. iizin, 
fixed N,, with its noncurrent pH-lowering effect, than when making use of NO -N with 

effect. This can have important implications for
its conhrrent p1-raising 


phosphate deposits, since such phosphates will
developing countries possessing rock 

be espenii ly useful when applied to leguminous crops. The results of recent 

inves3tigat,ions are presented.' 

PS.A-28
 

INFLUENCE OF CHEMICAL CHANGES IN INCREASING
 

THE YIELD OF OIL PALM IN MALAYSIA
 

Jabar M. Kamal, Othman Yaacob, 5. Paramananthan
 

Department of Soil 3cience
 

University of Agriculture, Malaysia
 

Oil palms are grown in many types of soils in Malaysia. The yield of the fresh
 

fruit bunch varies according to soil type. Besides the fertile inland soils, acid 
with these palms and withsulfate soils and brackish-water soil s are also planted 

use of chemicals coupled with water-table management,
many other crops. Through the 

thus causing changes in the cheinical properties of the soils, crop yields have 

increased significantly. It is now possible to produce a good yield for a number of
 

crops on these problem soils.
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PS. A-29 

INSECTIDE INDUCED CHANGE IN CERTAIN GENETIC ATTRIBUTES
 
AND IN NODULATION OF PHASEOULUS AUREUS L.
 

D. Bhattacharya
 
West Bengal Comprehensive Area Development Corporation
 

6-A, Raja Subodh MuLilick Square
 
Calcutta-700013, West [,engaL, India
 

As it K. Mukhopadhyay 
Department of Agriculture, Chemistry and Soil Science 

Bidhan Chandra Kris:hi Viswa Vidyalaya 
Kalyani - 741235, West Belngal, IndiJa 

Indiscriminate and increasing use oF pesticides in modern agropractice is a 
potent source of pollution )Mten causing hazards in wrop production. The impact of 
soil-applied insecticides on the physiology of 'iiasen)lu s aureus L. with respect to 
changes in genetic attributes (e.g. root carOet r is Ics;st aind changes in metabolic 
activities) has been stuadied. Two types of insecticides, organochiorine and 
arganophosphorus, were app1ied t) sui.[. Tie organochior ine on e ar d with FYM 
induced a noticeable change in root distribution characteristic of (iCotyledoneous 
plants, mainly an enlarged root system. Fur'ther it redueed both the size of the 
nodules and thy leghemoglobin content. No sutch effect was apparent with 
orgarophosphorus insecticides. No atparent re lationshi ip w;as found between the 
nitrogen content in the p1lant and 1.eg emoglobin (nitent imi their nodules. Both 
insecticides delayed initiation of flowering, however, delay was increased with the 
organophosphorus compound when combined with FYM. The results suggest an increase 
in productivity due to higher translocation of nutrients through an enlarged root 
.3ystem. 

PS. A-30 

RESERVES OF EFFECTIVE FERTILITY OF SOIL
 

L.A. Inkin
 
Agrophysical Institute, Grazhdansky 14, USSR
 

The potential fertility of soil depends on the thickness of the plough layer, 
the quality of tMe mineralogical and biocienical composition, and especially on the 
use of the reserves of effective fertility in the soil. The optimum density of the 
plough and undierp lough layers is important for increasing effective soil fertility.
Soi ] deisity and soi I friabil ity y-e affected by moving systems of tractors and 
agriricultural maclhin,:s. The infl nce of such moving maciine systems on the 
volumetr i. 1:.; .)f ho.h pl1 ough iml undurpl ough lAyers and on the consequent plait
yield has h inve:;tig;;at.ed for soin (l.-y (average pqdzotic on moraine :;and clay). 

.,;: 3;tudie:; t 'elLa horu try i s.i;, t l of P kg/c l' have been carried out ont the 
frilahl layer', "tlivai . t o rpeLit. iv, ;assagc of heavy tractors. Heavy machine 
l-ads , I, , br ahsorho, ini the ,iu er layers. Maintaining soil in a friable 
condit ion may ,'wm iire li, t',r macliines . The effect of mechanical deformation of' 
soil has b ie Fiol'nd tM extend beyond the plough layer, and through the possible 
eximstn.e of a buff,,er l ayer lessens Lthe effect of heavy ma chines. The damp.ng 
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effect may be due to elimination of some air from the soil. Creating optimum
 

conditions in both the plough layer and underplough horizons may be achieved by
 

the soil.
using machines which cause reducc! specific pressure on 


PS.A-31
 

MANAGING PSEUDOMONS SOLANACEARUM WILT
 

G.S. Shekhawat, B.B. Nagaich, V. Kishore, V.K. Bahal and I.D. Garg
 

Central potato Research Institute, Simla - 171001, H.P. India
 

Bacterial wilt incited by Pseudomonas solanacearum Smith is a serious problem 

in the tropics and subtropicn for solanaceous crops like potato, brinjal, tomato and 

chillies. Average tosses: vary from 10-70%. The pathogen primarily survives in 

vegetative propagative material and soil/weed hosts. Studies were carried out for 

effective disea'se control/management. 

Fungicidal and bactericidal chemicals availlable in the market and pre-released
 

were tried in combintin with cultural practices. Twenty-seven chemicals
chremical]s 
were tried. The culturai practice; used were keeping the land fallow, exposing the 

ploug'hed fields to summer heat (April to June!, straw burning (straw was spread and 

burnt into '0 cm deep furrows prepared at a distance of" 40-50 cm) and straw burning 

p ummer ploughiirig. The put:ato tubers/tomato seedlings were dipped in respective 
iheniral. solutions (100 ppm, 5u() ppm, or '000 ppm as appropriate) for 30 minutes 

artir beinfg givn a 1 cm deep incision. They were then planted in infes'ted soil. 

An i , -, hen n als EL. 222 9EC (Lii ly Hese rh Centre Ltd. , Windlesham, Surrey, 

E.nand), CIA 46U5 (Siba Geigy, Switzerland), Co 90U14/2 (Electroehemical Industry, 

.1a PI n I(BA:-V, W. Germany) and Vitavax were found promising. These 

,1 r:yd the symptom appearance by 42 days and also reduced the wilting by 

!, Over th',. .e r . l3u..ing of straw and summer pl oughing reduced the wilt 
in-hile'n : by 65!:-dn%.
 

Die 05:ryc sy:mnptoIm appearance from chemical treatment shows the effectiveness 

o'w:hcan AK in preventing infection although the chemical effect appears diluted 

with time. The reduced wilt incidence by straw burning and sumer ploughing shows 

their el'r'icy icnrediucing the cigi noulam. Tuber treatment with any of the above 

ahcrminal. ,.orpin, with :traw b.irnInig/summer pl.oughing in warmer countries is bound 

Lo t'lie wilt incdeuce ,c. an insignificant level, thereby increasing yields of 

potto and other sol iace.,)u; crops. 
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PS. A-32 

BALANCED FERTILIZER USE BASED ON SOIL ANALYSIS TO OBTAIN TARGETTED
 
LEVELS OF FOOD PRODUCTION IN INDIA
 

M. Velayutham; K.C.K. Reddy and G.R. Maruthi Sanker
 
All India Co-ordinated Soil Test-Crop Response Correlation
 

Project ([.C.A.R) Dryland Agriculture Building,
 
Saidabad, Hyderabad - 500 659, India
 

Soil testing is an important service function with regard to high yielding crop
varieties and hybrids. Under this project the technique used is to apply fertilizer
 
based on soil an;lysis for a specific 
 yield target. Three basic parameters are 
d-duc(ed from soil te.st-crop response field experiments: (1) nutrient requirement for 
a given I ev i of grain production; (2) % efficiency of soil available nutrients as 
neasurcl by t h o iI test n(tiIo ; and (3) % eft'iciency of added fertilizer nutrient. 
Dat] hav been ohtained for Paddy ( IR-20) in a].luvial soils of Tanjore and for wheat 
SLI-'I 1) in :iuvia soid of Pu njab. From the,3e data simple adjustment equations 

cegeneraltel to provide fertilizer recomlnendations in N, P and K for specific yield
Ca . Iata hav,2 been generated for a range of crops such as Sorghum,rgts ':),ni 


ram, Soybean , Ma ize, Cot ton , Ra pese,e, 
 iug arc ane , Potato a nd Jute growth in 
diff erert so l-agro-c] imatc regiOrs. Simple follow-up trials in farmers' fields
have d enon st ra tedL th;t , by s i ng this method of Fe rt i 1 iza tion and a 11 other 
appr)pr i ate afrona in i pr;c,,,t ice , t i:, possible to achieve the yield targetted
wi thjn +10(),t deviation. The extension applications of this approach are (1) in 
promoting balance] frt. iization for the same fertilizer investment; (2) planning
Cor different target of food production and promotion of approoriate fertilizer
 
consum7ptin iri an area; 
 and (3) planning for different yield targets in a rnultliF­
croppintu syst,,m SO as to maximize fertilizer use efficiency and inairtain soil 
fertility. 

PS. A-33 

NEEM, CHINABERRY, AND CUSTARD-APPLE: ANTIFEEDANT AND
 
INSECTICIDAL EFFECTS OF SEED OILS ON LEAFHOPPER AND
 

PLANTHOPPER PESTS OF RICE AND THEIR PREDATORS
 

P.B. Epino ard R.C. Saxena 
The International Rice Research institute (IRRI)
 

P.O. Box 933, Manila, philippines 

Seed oils of neemn (Azadirachta indica A. Juss), Chinaberry (Melia azedarach 
L.), and c.st.ard-apple (Annona sp. ) were 
evaluated in the laboratory for antifeedant
 
and insecticidal effects on the 1eafhopper,
lreen Nepotetti x vi rescens (Distant),
the brown plan thopper , Nizliapari__it; { ]en(" ( St 1 Jind the whitebacked planthopper
'ogatella furcifera ltorvath Foad rnk by newly-emerged fema Ies decreased 
significanl,ly on the susceptible laiehin,, Ni, ve I rice plants S;prayed with oils @ > 
5 mg/plant. Low doses of Lhe:;e oil l' I- ./insect) caused significantly high
morta I ities of N. luoen:3 and ,. Fnr{ f',r , a] e s, but only custard-apple oil caused 
.aInyv sigi.n ficant mortality of N. vir-'erls "_. uhe.e oils were relatively nontoxic to 
caommon predators, such as the spider, Lycosa pseudoannulata (Boes. & Str.), and the 
mni ri, bug, Cyrtorhinus .1.i vidipennis (tRe titer') The -ele,t-ive action of these oils 
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used for integrated control of rice leafhoppers andsuggests that they can be 
planthoppers.
 

PS. A-34 

COMPLEXES OF Co(II), Ni(II), Cu(II) AND Fe(III) WITH SCHIFF
 

BASE AND THEIR BIOLOGICAL RELEVANCE
 

G.C. Saxena, P. i3hatnagar, R. Dhakarey 
Chemical fiesea-ch Laboratories 

R.B.S. College, AGRA - 282002 (U.P.) India 
and 

S.K. Sinha, Micrubiology Division 

Botany Department, Ag,,ra uolLege, AGNA-282002 (U.P.) India 

Metal chelates and the Sohif baso s slhow batericidal and fugicidal activities 

number of cteria and fungi, Some metal complexes of a new Schiffagainst a larg,e 
base, 1-2'-furyl glyo xal a sparttc a ci.1 an i have been synthesized and the bonding 

characteris t I:; of th(oLte ,spo' ads a tufdi ed by e lectronic, IR, EPR, and magnetic 

methods. Tigae uia and'I ta complexe ,' tested ii ns-t a nunmber of fungi and 
(paper dis method). Of thesebacteriai in- r y tn mm(di t .min tecninlue 

compound Ni (II), Cu 11) an,d Fe( I1l) complexes of the .iand were found to be 

remark b Ly Ct ve aga n Co l.1 toh ri_,Ch1 e;ops ici and 1iI ini ntios pot-ium sativun but 

against other tamre,ni'uni vi:. A :-Me chyta rabei, I enicillium nigricans, andinactive 
) tivity except against lHelminthosporiumAspergillus ni ger. 'I I Ii 'auid "'holwed 

sativum, In the ba: Ce rial stadio..s, tl ii showed activity against_ani little 

Escher chia coli whil a;mi nut the other two it was in;active. In the case of metal 
showed lesser activity incomplexes, on] y Co( I), Ni (II) and C( I I) complex:,; 

comparison to the, Li .,id against scherichia co~i anid Bacillus subtilis whereas, 

against Staph1 ly I ocoecj aureous, no conpound was active except the Co(II) complex 
anwhich showed slight activity. Some of these metal complexes rn-y thus provide 

control of these bacteria and Fungi in several plants and animals.effective 

PS. A-35 

THE PROCESSING OF ACID TROPICAL PEAT DEPOSITS TO YIELD PRODUCTIVE
 

SOILS, METHANE AND SLOW-RELEASE FERTILIZER
 

A.P. Edwards 

U.S. Army CRREL, 72 Lyme Road, Hanover, NH 03/55 U.S.A. 

Millions of hectares of undtirutilized acid organic peats and mucks in the huNid 

tropics constitute a tremendous reserve of energy- and nmitrient-rich biomass. Some 

deposits are high in Sul].['ate suii' ur whicih is converted to hy,iroeien and metal 

sulfides under reda,,cin end tions and to sal furic aci when dra inae and aeration 

are better. Many a ttemnpts have been made to use peat dlepos;ts Irectly for estate 

crops like rubber, oil palm, coconut and pineapples, and for rkice prod t.iion in the 

case of the acidI sullfate soils. However, rates of" return on investmnent have usually 

been low, due to tree-fall Following dra inage arid oxidative sut):idence, high 

fertilizer and Lime requirements and to plant damage in the case of the acid sufa ite 
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deposits. A flow-sheet is presented which outlines a viable scheme for the 

conversion of these surficial organic deposi;s to methane ant' relatively 

high-analysL.", alow-release organic fertilizer for ,se on fragile agricultural soils 

invariably present within easy transport distance of the peat depo;its. The scheme 

Features hatch 1igestors , easily movable by buffalo-power whien e'up .y , l.he use of' 

plastic surfac,:; to avoid the need for renocalation W th tnhnogns, and Ite 

addit [on ot smail amounts of readily purchasable N-P matri a I, for p1t control, for 

maximizing met.hane production, and for increasing the value of the digest residlue as 

Fertilizer. For acid sulfrate soils, an 'xtra wat.r ,xtract io stop is required for, 

removal of t heaul fates for conversion to ammonium an it, a valuable r ice 

fert ii zer. After peat removal. and processing the orgNo-mino r. soi ls can be made 

avail lal tO ";,ma I Iholders for agricu,._tural use g ivon wA tr -. ori 1l, or can be 

allowed to flood for use as Fish ponds or for biomas production under aquaculture. 

PS.A-30 

STUDIES ON ASSOCIATIVE N -FIXATION BY ANTIBIOTIC RESISTANT MUTANTS
 

OF AZOSPIRILLUM WITH GENOTYPES OF CHEENA (Panicum miliaceum) IN
 

CALCAREOUS SOI[L
 

Hajeundr a Agriciltutirafl Unive:rsity
 

Dholi, iuzalar ;.ur, Bihar, India
 

Nitrogen is undoubtedly the most critical nutrient limiting crop production in 

tropical agriculture. its requirement is only partially met through industrial 
nitrogen fixation and mtost of it i s obta ined through biological means. The 

,
pass ihi LitLi , or ,:xf .oititrig i,, pro' ;, oC N -fLxation described as' associative 
symb iotis hat; ; od iportan:e re ently. 'Mh orL.,anisi ;pirillun lipoferumn has 
beer.portd tr bf.:i n and on tlIe roots of" tropical pl.ants. The presentI' rw 

•.;ly r pe) n i i -i ive 8 .-f'i.x1. itort by arti biotic resLst;arnt muA ttants o f 
Aznpi ri I Im br r1i wih , ' ly ri eri in cal.careoti: soil.. N-methyl-N­che,, : 

nitiro-]-nitri)owi;I , ( .I N) idaced mtltam ion frequenc ies resistant to 

.;Lrept,;;siv in,,n ii iri,,r ,'h my'ini:d novornyc. mnwere stud ied in Azospi rillum 

Nra i in 	 STR SPTR EHYNfim'aa;i 	 le ic. A. )i n! 'A n :imutt s viz. 1, STR 2, 1, 1, 
1, and Five .... . ', o a', viz. lHR7, MS 4872, RAU '1, RAU M2, and RAU M3,i-

were .id ot'" rIW e: .rim . in a p! it plot design with an initial dose of 35 kg 

N/h'n i51 liI, r.M I iI Mi nt ,"'lin s 1, and E.YR 1 showed maximum grain 
yield(. n I.. i p. / -inI iitrogenase activity with genotypes HR ' 

and 	 RAU H.!2. 'h, W ': ii at-w.,n strains and genotypes was significant. 

Dilffere'ntiai re'p;, it A. 0' ien<'e and its mutants with different genotypes was 
1
also il;,'"rvf. inL NOW 1 m; i ineff .tive giving no better yields than 

uni no lated contro - (2 .i / m) 
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PS. A-37 

THE ROLE OF CHEMISTRY IN SOIL AND CROP MANAGEMENT FOR EFFICIENT USE
 
OF NUTRIENTS TO IMPROVE PRODUCTIVITY OF INDIAN SOILS
 

R.S. Murthy
 
National Bureau of Soil Survey and Land Use Planning
 

Seminery Hills, Nagpur - 44000)6, India
 

Indian snils are found to be generally poor in nitrogen. About 16% of the 
soils are low in phosphorus, and] under neutral alkalrie conditionsand phosphorus
materials need a high degree of water solubi 1. y. In acid soils there is scope to 
use rock phosphate either singly or mixed with other soluble material. Nearly 20't 
of the soils are low and 427 medium in potasoium. Continuous c ropping without 
replenishment of potassium las led to a decrease in the availability of these 
essential nutrients. Deficiencies of p.)spihorus, potassium, zinc, sulphar and a few 
other micro-nutrients would as uire .serious prop()rtions in areas whi.ch are presently
deficLent or marginal. 'plhus it is necessary to mrneitor the changes in the 
availability of plant nutricnts through systeratic surveys or estab lished benchmark 
soils. lriterisiva studies been out on physical, andhave carried chemical 
mireralogical pr'op.rti.s of nearly 64 benchmark soils identified and mapped ino the 
country. Interpretations are givon as to the land suitability classes for 
irrigation al productivity potential with respect to different levels of 

anag,:ment. Soil fertility investigations are likely to get more ,diver:sified. 
Nairient requirernents with respect to pulses and oilseeds, fodder ar Fibre crops 
slioul1d also re,: Eve concentrated attention. 

PS. A-38 

EFFECT OF HORMONES ON GROWTH AND NITPOGEN FIXATION IN NOSTOC HATEI
 

L.V. Ga nigawane and K;.B. Chaporkar 
Soil Microbiology and Pe.ticides Laboratory
 

Marath'. ada Universi ty, Aunarigabad 431004. India
 

Effects on N-fixation and growth of Nostoc hater in rice crops through use of 
commerci:ally recommended growth promoting su6stainie-sich as Celmone, Planofix, IAA,
GA3 and Kinetin were studied. These compounds stimulated the algal growth at lowe,"
concentrations. Higher concentrations of 100 ppm more wereor detrimental. GA3 
however, proved to be stimulatory even at 100 ppm. Celmone and Planofix stimulated 
the alal growth it I an d 10 ppm; and Kinetin at 1 ppm. IAA slightly inhibited the 
growth a]lthough it stimul ated the N-fixation at 0.5-10.0 ppm. Nitrogen fixation was 
,na'fected by Cornone, Planofix and e'bberel ic acid and reduced bywas Kinetin. 
Heto ronys t Formation was affected by all the compournds except GA3. App1 itcation of 
these hormroris in agricultural pract i,,,, ther efore, may not be harmful to this alga 
which is us(d a: a biofertil izer in tins region. 

I."' ) ~'.. ",. 
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PS. A-39 

PRELIMINARY INVESTIGATIONS ON THE USE OF EARTHWORMS
 

AS POULTRY FEED
 

M. Vikram Reddy
 

North Eastern Hill University, College of Agriculture
 

Medziphema - 797 106, Nagaland, India
 

Due to the short age off proper ,wa materi.ta s for poultry feed, particularly in 

North Eantern Endia, prelimin Ainvestigat ins wuru ivtaf on 'the u;e of' locally 

available earthworms whih Are abundant The nutritional values of four earthworms 

such as Metaphire (= Pheretima) po.tuma (VailanL), Metaphire (= P'heretitna) houlleti 

(Perrier) , Amyn0thu; (2Iporetilma) diffringenso (rNif) and Amynthus (= Pheretima) 

alexandri (Bed dard) For ci:iekes; were determined by a naLysinsig the ir crude and true 

protei t, cal um, Fat , oarbohydr;ate and phosphorus content. The effect of the 

wa; measured. These findingsearthworm meal on ihe growth and weight of broil er: 

are discussed in comparison wi. th those of other investigators. 

PS. A-40 

MODIFICATT'N OF SEX-EXPRESSION BY CHEMICAL
 

TREAT;KENTS IN MIMORDICA CHIARANTIA L.
 

3V.3. Chauhan and V. Bharadwaj 

Department of Botany, R.B.S. College 
Agra-2802()2, [nn ia 

In order to modify the express ion of sex For its application in hybrid seed 

production and crop improvement in bitter gourd (Mimordica charantia L.), the plants 

at three true leaved stage were treated one to nine times witi" aqueous folia sprays 

of 50, 100 and 150 ppm CdCI 2' Ni(No ,),, CoCL,.: , MnCl 2' CuCl , AgNo ., CCC 
(2hIor idef and Edhephon(Chliorocholi.ne ohloride (2-hl.o oethy I ) e rfaintyl arnon ium 
i.ncluding proportion of(2-chloroethylphosphoni.c aid). The changes in malones, 

male to female flowers and time for Formation of the first male flower, have been 

eva luated and details are pr'e.; nted . Po.llen viability has as o been compared with 
levels of IAA anrid IAA--oxi.daseuntreatedc control plants. Changes in the e ndogenou s 

i n the leaves of treated and untreated plants at the timne of Floral b 'd initiation 

were also studied. Plants with iLoradsed femaleness are to be used .n mak ing 

pr ospeetive pareital lines for their uitilizat ion in hybrid seed produetion and crop 

improveme Q. 
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PS. A-41 

EFFICIENCY OF CHEMICAL NITROGEN FERTILIZERS APPLIED TO RICE IN ASIA
 

I R.P. FiLlery, L.J. Youngdahl, and E.T. Craswell 
International Fertilizer Development Center and International Rice 

Research Institute, P.O. Box 933, Manila, Philippines 

Urea, which is the major chemical ivertilizer applied to wetland rice, is 
notoriously ineifcient. Research with N shows that when urea is broadcast on 
paddy fields, a:; applied by Asian farmers, only 25-30% of the nitrogen is absorbed 
by the rice plant and 30-601 or the nitrogen is lost from the soil-plant system.
Field meas;urements using a rnicrometeorological method show that up to 50% of the 
ur!a ; Lost through ammonia volatilization. The rate of ammonia loss depends on 
the concentration of nitrogen in the floodwater, the pi1 and the alkalinity in the 
water, the temperature and wirid speed, and the sink strength of the plant root 
system. Chemical and phymi:al modiFications of urea have been developed to limit 
the concentration of rnitrogen which appears in the floodwater after fertilizer 
application and so reduce sso:;es. This can be achieved by coating the urea with 
sulfur or organic polymers to slow the release rate of nitrogen or by producing
larg e particles of urea, such ana briquettes or supergranu],1.s which are conveniently 
sized for deep pLaement in the puddled soil. Another approach is to retard the 
hydrolysis of urea to ammonium carbonate using urease inhibitors, such as phenyl
niosphorodiaridate (PPD), which thus allow the plant to compete with the ammonia 
loss mechanism. A similar concept is to increase the rate of plant absorption of 
nitrogen by including a plant growth stimulator, such as triacontonol, with the 
urea.
 

PS. A-42 

ASSIMILATE TRANSPORT CAPACITY AS A FACTOR LIMITING PROTEIN
 
DEPOSITION IN THE RICE (ORYZA SATIVA L.) CARYOPSIS
 

D. Boulter, K.J. Oparka, P.Gates and B.O. Juliano*
 
Botany Department, Durham University, D11 3LE, U.K.
 

and 
*International Rice Research Institute, P.O. Box 933, 

Manila, Philippines 

Progress in the important objective of raising protein content in 
rice has been
 
restricted by lack of suitable screening methods _.rly in crop growth and by the 
pronounced genotype-environment interaction for this character. Studies to
 
determine the primary limiting factors controlling protein deposition in the rice 
grain are being undertaken with the objective of developing screening procedures for
 
identification of rice genotypes with optimum efficiency in grain protein
deposition. The biuosynthetic capacity o 4the rice endosperm does not limit starch 
or protein ynthesis. Tne transport of C-labelled assimilates from the maternal 
periarp t.',, !" Lhe caryopsis into the filial aleurone and endosperm cells has 
bea:n studied. . Asnimilates are carried into the rice grain via the pericarp vascular 
bndle and the rHuceltar ep idemis, and are then actively transported to the sites of 
synthesis across cell membranes and cell wall at the nucellus/aleurone interface. 
This step is a constraint to the supply of assimilates to the endosperm and 
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therefore 1imits storage product deposition. Assimilate flux through the nucellus 

by the rate of water loss from the grain and the relative rates ofis regulated 

transp,)rt of amino acids and carbohydrates from the maternal to the Filial tissue. 

tinl. percentigte protein 'xirit-it and the distribution of protein bodiesBoth the 
within the gra in are governed by those factors.
 

will allow screening for naturally­'nhe identificatLon of these constraints 

in transport tissue characteristics of rice, andoccurring and induced variation aid
 

for greater protein content and better protein body distribution.
selection 


PS.A-43
 

DV/TCC AS AN INDEX FOR DETERMINING THE QUALITY OF
 

IRRIGATION WATER
 

M.V. Bapat
 

Dhanashree, 25 Parshuram Nagar
 

Sayaji Ganj, Vadodara, 19005, India
 

use of saline ground water in regions such as North Gujarat, parts
Irrigational 


of Uttar Pradesh, Rajasthan and Bihar is not infrequent. There are reports from 

of 3600 ppm nd above are being used without deterioratingthese areas that waters 
Standards for irrigation waterthe soil conditions even after persistent use. 


quality therefore need to be reconsidered. Standards such as S.A.R., Adj-S.A.R.,
 

H.S.C., S.S.P., etc. along with considerations for crops and soils, are the vogue.
 
earlier work
Different relationships from these standards have been n)ted in our 

us ing the ratio of divalent cations to total cation conQeotration (DV/TCC). Field 

a DV/TCC of 0.3 and more did not have a deleterious effectdata show that water with 


on soils and crops. Further studies are presented which indicate that the ratio of'
 

DV/IC( may prove to be a useful water quality index.
 

PS.A-44
 

ENHANCEMENT
PARTITIONING OF NITRATE REDUCTASE ACTIVITY FOR PROTEIN 


IN TRITICALE
 

A. Nityagopal, G.S. Nanda and K.S. Gill
 

Department of Plant Breeding
 

Punjab Agricultural University, Ludh.iana-141004, India
 

Protein formation occurs in the grain after anthesis, when grain is in its 

d velopnrental stage. Maximum nitrate reductase activity (NRA) is essential because
 

t is the rate linitin; enzyme in wheat aid triticale protein synthesis. Studies on 

IL 41), the First conmrc i a] triticale variety, indicate that much of NRA was in the 

in theSrjwer Ieave, (forrmet an I ;n, ice before anthes is) with ua lower ariount 

fla!. l: ( .,:rrcwt. i c lly it renlri es 401 duringy, ear Iteve lopurent). 13etter gerotype 

,l t io'n rr. ma 'im NHA in mi;rv],en (after nnthe.; is) Aou d substantially enrich 

. p1rotc in or the first marn-made drought tolecrant cereal - Triticale. In the 

p)o:;t-inthK:; :;t;te the principal objective is to increase longevity of the 

phetoeynthetI, .urface:;, with large L.AI, erect leaves etc. 
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PS. A-45 

NATURALLY OCCURRING PESTICIDES AND THEIR POTENTIAL
 

Syed S.H. Qadri
 
Entomology and Toxicology Division, Regional Research Laboratory
 

lyderabad - 500 009 (A.P.), India
 

The widespread use of insecticides brings problems of resistance, environmental
 
pollution and hazards to non-target organisms. To mitigate these, a large number of
 
indigenous plant materials were screened from which custard apple (Annona squamosa 
Linn.), neem (Azadirachta indica Adr, Juss.), garlic (Alluim sativum Linn.), arrow
 
root (Maranta- arundi n-ac-ea ) , Kachura (Kaempferia galanga ) arid Oleoresin 
(Chrysanthemum cinerasifolium Trev.) showed promise in controlling household and 
insect pests of 3ini ficance to storage. The bioactive components are amonaine from 
custard app Ic.l;eed, azadiraehtin from neem seed, diallyl disulfid- from garlic 
clove, berzyl isoquinoline and barbarine from arrow root tuber, galangin (dioxy 
flavanol) frorr. Kachura rhizome possessing a camphoracious odour, and oleoresin 
(conLains WH.8% pyrethrin - I & 15.2% pyrethrin - II) from Chrysanthemum flowers. 
Custdrd apple has shown toxicity to Musca domestica nebulo Fabr., Callosobruchus 
chinensis and . .hizoperthadomonica and caused diuresis among last instar nynphs of 
Per iplaneta americana[ Linn; Neem, custard apple and garlic have caused growth 
retardant e'frect in P.americana and Sitopli lns oryzae Linn, and they have served as 
synergist, neem for cu~tard apple and garlic for oleoresin against C.chinensis, 
R.dominics and M.d.nebulo. Arrow root and Kachura are strongly repellent against 
_M.d.neb ul o, Culex fatgaris_ and against six different species of storage beetles and 
Cimex lectularius. Further, Kachura has shown synergism with DDT, and arrow root 
with both DDT and Lindane against M.d.nebulo. 

PS. A-46 

PHEROMONE TRAPS TO MONITOR THE ASIAN CORN BORER
 
IN A PEST MANAGEMENT PROGRAM
 

J.A. Jackman and E.A. Benigno
 
NCPC, U.P. at Los Banos, College, Laguna, Philippines
 

Virgin females of the Asian Corn Borer, Ostrinia furnacalis (Guenee), are known 
to emit a phe-omone that attracts male moths. Extracts from females and synthesized 
pheromone we-e compared against virgin females as bait for traps. Trap design and 
location were also tested to improve the reliability and utility of traps. Trap 
data provide immeiate information about local moth populations and should also be 
useful in pest pouulation predictions. A population model has been developed which 
relies on trap data to predict the time of future generation peaks. Pest 
predictions along with scouting can reduce the control cost and uncertainty of pest 
problems. 
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PS. A-47 

ABSCISIC ACID AND RESPONSES TO WATER STRESS IN RICE
 

I.E. Hensoon and R.B. Austin
 

Plant Breeding Institute, Marls Lane,
 

Trumpington, Cambridge CB2 2LQ, UK, and 

T.T. Chang and J.C. O'Toole 
International Rice Research Institute,
 

P.O. Box 933, Manila, Philippines 

Abscisic acid (ABA) application to young rice plants results in closure of 

shoot growth. Both effects are characteristic ofstomata and in inhibition of 
water-stressed plants. Stomatal reopening and recovery of growth rate occur rapidly 

following cessation of ABA treatment. The amount of ABA present in leaves of rice 

increases dramatically when plants or detached leaves experience water deficit. 

Only small reductions in turgor potential (<0.2 MPa) are required to cause 

level is closely linked to thesignificant increases in ABA. The rise in ABA 

closure of stomata in waiter-stressed plants. Genotyptic variation was observed for 

growth responses to exogenous ABA. Differences between rice genotypes in the 

to water stress were also demonstrated usingcapacity to accumulate ABA in response 
leaf test. Crosses prepared between genotypes contrasting ina standard detacihed 

ABA accumulation are being used to generate closely-related lines suitable for 

diff'ering ABA levels on plant survival and productivity duringevaluating effects of 
droucght. 

PS. A-48 

IMPACT OF CHEMICAL CONTROL OF NEMATODES
 

ON YIELD OF BANANA, POTATO AND SOME VEGETABLE CROPS
 

Romulo G. Davide 
NCPC, U.P. at Los Bahos
 

College, Laguna, Philippines 

Fenamiphos, andA number of nematicides such as Aldicarb, Oxamyl, Ethoprop, 
of nematodesCarbofuran were evaluated for the control of different species 


indicate significantattacking banana, potato, tomato and cabbage. Data obtained 

control of nematodes resulting in improved plant growth and significant increase in 

yield. On Cavendish banana, the nematicide treatments to control Radopholu s sirmilis 

weight and number of fruits per bunch. it issignificantly increase the fruit size., 
now recorrunended pract ice to apply nernaticides at least twice a year in banana 

over 50 millionplantations covering over 25 ,000 hectares in Mindanao. Annually 

pesos worth of' nemati.cides are spent by hanana growers to control the nematodes. On 

white potato, nem;iticie treatments, applied as sol incorporation before planting, 
nematodes resu1ted in over 50% yieldto control cyst, Lesion, and stubby root 

increase . The hii.,hest yield obtained was 32 tons/ha From Fenamiphos treatment as 

comparf(J wLih 13 tons/ha of the non-treated control. Likewise, the nematicides 

effectively controlled root-knot nematodes attacking cabbage and tomato resulting in 

30-120% yield increase. However, (lue to high cost of the chemicals, nemnaticide 
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treatments of soil infested with nematodes is recommended only on high cash-value
 
crops.
 

PS. A-49 

CHEMICAL ALLEVIATION OF SALINITY AND SOIL
 
COMPACTION EFFECTS ON GROWTH OF RICE SEEDLINGS
 

Arcelia A. Alejar
 

Botany Department, College of Arts & Sciences
 

University of the Philippines at Los Babos,
 
College, Laguna, Philippines
 

The effect of 3,5 dichioro-4-hydroxybenzoic acid (DCHB) on rice seedlings with 
their roots in saline conditions ano in compact soils were investigated. Treatment
 
with DCHB improved seedling growth under these adverse cultural conditions, the 
roots benefitting more than the shoots. Inclusion of DCHB in the growth medium 
significantly redueed and sometimes eliminated the inhibitory effect of salt on root 
elongation. The uptake of sodium and chlorine was also enhanced by the presence of 
DCIIB in the salt-treatj seedlings. When incorporated in compact soil with a bulk 
density of 1.5 g cm ', low concentration of DCIIB significantly increased root 
growth. 

PS. A-50 

PHYSIO-CHEMICAL CHANGES IN DEVELOPING RAMBUTAN FRUITS
 

Teresita C. Fortuna and D.B. Mendoza, Jr.
 
ASEAN-Postharvest Horticulture Training and
 

Research Center, Dept. of Horticulture,
 
UPLB, College, Laguna 3720, Philippines 

Chemical and physiological changes in the developing fruits of 'Seematjan' 
rambutan was monitored from fruit set up to maturity in order to establish criteria 
for determining the proper time of harvest. Respiration rate was high during the 
first two weeks from fruit set (170-180 mg CO./<g/hr) at 20 0 C. It decreased with 
increasing age of the fruit from 120 mg/ g/dr on the third week down to 58 mg 
C02 /kg/hr on the 13th week. The patterns of respiratory drift confirm that rambutan 
is a non-, limacteric fruit. Ethylene production followed a similar trend to 
respiration. Development of the ari[ (edible portion), was comp eLe oi the 12th 
week after fruit set. Soluble solids content ($SC) increased significantly from the 
12th to the 13th week (13% to 18%) and thereafter increased insignificantly up to 
the 16th week. AS;C at this stage was 20%. Titratable acidity decreased 
significantIy from 1.17% to ).5%1 from the 12th to 13th week and thereafter slowly 
decreased up to the 16h week. Tot sugars and dry matter increa:;ed whereas starch 
decreased as the fruit approached maturity. 'Weematjan' rambutan can be harvested 
at the earl i est on the 13th week from fruit set. The fruits are as good as at a 
latter stage on the bas is of their physio-chemicai attributes, although there is the 
incomplete color development of the spinterns. 
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PS. B-I
 

EFFECT OF THE MILLING PROCESS ON CRUDE PROTEIN, AMINO ACID,
 
WATER-SOLUBLE VITAMIN AND PHYTIC ACID CONTENT
 

IN RiCE GRAIN AND ITS MILLED PRODUCTS
 

Prof. Dr. Mohamed M. Mansour.tabekhia
 
Food Science Department, Faculty of Agriculture
 

Mansoura University, El-Mansoura, Egypt
 

The changes in content of crude protein, amino acid, three watersoluble
 

vitamins (thiamine, riboflavin, niacin), and phytic acid in two local rice grain
 

varieties during the milling process were determined. These nutrients were
 

determined in paddy rice and in brown rice, lightly-milled, noderately milled, and
 

well-milled. Their concentrations were also estimated in the grain by-products
 

(bran, polish and germ). The results showed a slight decrease after the milling 

process, but a greater decrease after polishing. The bran, polish and germ 

fractions represent a good source of these nutrients. Phytic acid decreases 
gradually during milling, and depends on the degree of polishing. Rice, in addition 

to bread, is a major portion of our Egyptian diet. The aithor recommends that a 
national plan should be implemented immediately to enhance the quality of rice by 
fortification of well-milled rice with nutrients.
 

PS. B..2 

PRODUCTION OF ODOURLESS CASSAVA FLOUR (FUFU)
 

Dr. N.S. Ohochuku*
 
Rivers State College of Education
 

P.M>B. 5047, Port Harcourt, Nigeria
 

Cassava (Manihot esculenta Crantz) is one of the major Nigerian food crops. It
 

is eaten as garri and fufu and, to a lesser scale, is used to make tapiocca. Garri
 
(Cassava tuber peeled, grated, partially fermented, dried and fried) is eaten by all
 
classes of Nigerians. The popularity of garri has enoouraged research work on its 

mechanized production, preservation and chemical (cyanide) analysis. Fufu (cooked 
mass of fermented cassava tubers) is not popular with the majority of urban 

dwellers. Fufu, but for an inherently bad odour which is disliked by many, is 
better than garri because it has less fibre and cyanide. In appearance, it is 
comparable to cooked semolina and powdered rice. If fufu were deodorised, it would 
he acceptable. This project, therefore, ains at deodorising fufu flour, which, if 

successful, will increase the use of cassa.va flour ( for garri, it is very limited). 
It will thus contribute to the Nigerian lovernment efforts to make food abundant. 
Fermented tubers digested with hydrogen peroxide and dried were foum to be free 
fron the bad odor arid were easily converted to odorless fufu. Cheaper methods of 

production, testing for changes in the properties of the I'Lou and the adaptation of 
the method to large-scale production are still being investigated. 
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PS. B-3 

PREDICTION OF THE PROTEIN QUALITY OF MAIZE (Zea mays Linn)
 
DURING STORAGE BY SOME BIOCHEMICAL PARAMETERS
 

E. Sowunmi Olabode, and L. Fetuga Babatunde
 
Department of Animal Science
 

Unviversity of Ibadan, Ibadan, Nigeria
 

Maize (Western Yellow, variety FARZ 7) was stored outdocr in cribs and indoors
 
in polythene-lined hessian sacks. It was 
treated with pirimiphos-methyl insecticide
 
at 10 ppm dosage and stored for twelve months. Controls (without insecticide 
treatment) were set up in parallel. Samples were drawn monthly for the first eight

months and bimonthly thereafter till the end of storage. They were analysed for 
total amino acids, available lysine and methionine, dye-binding capacity, and
 
nitrogen solubility (chemical indices of protein quality). 
 In addition, biological
 
evaluation of' protei6 quality using weanling albino white 
rats (Wistar strain) was
 
carried out. The various chemical predictors of protein quality were regressed

normally (after adjustment to pass through zero) against biological indices of
 
protein quality.
 

Available lysine and 
methionine, dye-binding capacity and nitrogen solubility

in 6N HCI and 0.5M NaCl vary significantly (P < 0.001) correlated with weight gain,
NPR, NPU(st) and AD but less significantly (P < 0.01B with PER and TD. The high 
correlati6n between chemical and biological indices of maize protein quality suggest
the use of quick laboratory analyses to predict maize protein quality and detect the 
deleterious effects of storage. The traditional methods of chemical analysis upon 
which maize purchases are based, viz: protein content, fail to do this. 

PS. B-4 

THE ROLE OF CHEMISTRY AND BIOCHEMISTRY IN THE PREPARATION OF FOOD
 
EXTRACTION OF PROTEINS FROM GREEN LEAVES
 

O.L. Oke
 
Chemistry Department, University of Ife, Ile-Ife, Nigeria
 

Protein can h extracted from green leaves by pulping and Qressing which breaks
 
the cell walls of the leaves, and yields a juice which carries most of the leaf 
protein. The protein can be precipitated by heating to about 75 C or by adjusting
the pH to 14.5. After filtering and washing the curd is dried in an oven at about 
65 C. The product is gree-n and contains all the essential amino acids in adequate
amount, except for mnethionine. Experiments with chicks and pigs showed that the 
product is nutritious the more expensive fishmcal, is thanas as and more nutritious 
soybean meal. Clinical trials showed that it can cure kwashiorkor in 5 weeks. It 
is very cheap to produce, especially in tropical. countries, where there are green 
leaves throughout the year. 
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PS.B-5
 

SPOILAGE FUNGI OF SOME NIGERIAN FRUITS - MANGOES AND AVOCADO PEARS
 

S.C. Achinewhu
 

Department of Food Science and Technology
 

Rivers State University of Science and Technology
 

P.M.B. 5080, Port Harcourt, Nigeria
 

The aim of this study was to isolate and determine the spoilage fungi on
 

mangoes and avocado pears, the possible stage of infection and the effect of storage
 

on fungal load. In African mango (Irvinga Gabonensis), cherry mango (Mangifera
 

Indica) and avocado pear (Persea americana) fungi species related to Botrytis,
 

morphological characteristics were

Colletotrichum and Glomerella in cultural and 


identified. Oidium and Rhizopus species were identified in the mangoes only, while
 
Some yeast cells were
 cercospora species was identified in the avocado pear only. 


attached the unripe matured fruits but the microbial
also identified. The fungi 


load of the ripe was than It was difficult to
fruits more that of the unripe ones. 


determine the exact point of attack as traces of fungi were seen in the immature
 

fruits. Refrigerated storage reduced the microbial load as compared with room
 

temperature storage. Preliminary pathogenicity test showed some of the fungi to be
 

the fruits at maturity just before
pathogenic. It is suggested that harvesting 


ripening may reduce the microbial load.
 

PS.B-6
 

EXTRACTION OF CHEMICAL COMPONENTS FROM FOODS
 

Jose M. Aguilera
 
Depto. Ingenieria Quimica
 

Universidad Catolica de Chile, P.O. Box 114-D
 
Santiago, Chile
 

for most of the cost of a food component,
Separation processes often account 


reflecting either the need for processing large amounts of extra material or the
 

necessity of' freeing the food from minor toxic components. Novel extraction
 

techniques are being developed including: (1) Alcoholic extraction to simultaneously
 

recover oil and remove aflatoxins from oilseeds. Use of isopropanol permits a
 

ten-fold reduction in aflatoxin content binding of antinutritional gossypol, and
 

efficient extraction of oil from cottons, d. (2) Aqueous processing of oilseeds is
 

an intermediate technology to extract oil and protein simultaneously from
 

oil-bearing materials. From bitter, poisonous lupin (Lupinus mutabilis) it also
 

removes water-soluble alkaloids and produces a nutritionally sound protein 

Dry of protein from (Phaseolusconcentraite. (3) fractionation starch and beans 


vulgaris). Protein content can be upgraded from 25% to almost 50% via fine
 

grindingf-air classification. A starch fraction is also produced having only 14%
 

protein. These and other similar separation techniques are reviewed and discussed.
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PS. B-7 

QUALITY ASPECTS OF HEATED-AIR DRYING OF SOYBEANS
 

T.F. Ghaly and J.W. Sutherland
 
CSIRO Agricultural Engineering Group, P.O. Box 26
 

Highett, Victoria 3190, Australia
 

The objective of this study was to determine the effect of fluidized-bed drying
 
conditions on moisture content and on 
some quality aspects of soybean seed. Quality
 
assessment was based on seed germination, seedling vigour, free fatty acid content,
 
fatty acid composition, peroxide value and yield of the extracted oil. The colour
 
of crude and refined oils was also measured before and after a heat bleach test
 
using a photometric method. Results showed that soybean is a slow-drying seed in 
comparison areto other oilseeds. Drying curves for different air temperatures 
discussed. Seed germinati.on and seedling vigour clearly showed the onset of heat 
damage and that not 'one 0of the criteria used was more sensitive than the others. 
Air temperature of q0-55 C did not adversely affect soybeans of 14-18% initial m.c. 
The initial m.c. had a significant effect, as air temperatures above 65, 60 and 550 C 
substantially damaged soybeans of 14, 16 and 18% m.c. respectively. Heating
soybeans up to 60 C at a fixed m.c. (in sealed tubes) increased the susceptibility 
to heat damage for 16 and 18% m.c. but not for 14%. Oil yield, free fatty acid 
content and fatty acid composition were not affected by any of the heat treatments. 
The peroxide value, however, showed some increase at temperatures above 50 C. The 
conditioned controls were significantly higher in germination, oil yield and FFA 
content thar he unconditioned ones. Fluidizing at room temperature did not affect
 
germination. Results on the effects of processing on the colour of the crude oil 
are also presented.
 

PS.B-8
 

CHEMICAL AND NUTRITIONAL EVALUATION OF SEVERAL PHILIPPINE
 

INDIGENOUS FOOD LEGUMES
 

Evelyn Mae T. Mendoza, Antonio C. Laurena and Truong Van Den
 
Institute of Plant Breeding, University of the Philippines at
 

Los Banos, College, Laguna, Philippines 3720
 

A study was initiated to determine the chemical and nutritional qualities of 
several legumes indigenous to the Philippines, namely, sam-samping (Clitoria 
ternatea), :3abawal (Mucuna curanii), batao (Dolichos lablab), sword bean (Canavalia 
gladiata) jack bean -(Canavaliaensiformis), tapian- ( ini-umbellata), and balatong 
aso (Cas ia occidentali7(i(n. .. nT-e protein content of the mature seeds ranged
from 1( to 31%. Balatong aso and tapiLan had lower protein levels (17-23%) while 
sabawel, word bean and sam-samping had the highest (31%). Starch was the 
predominant substance (37-49%) follow,.d by protein. 1at content wa only 2-3.5%. 
Among these ;amples , balatong also exhibited the highest crude fiber of 13% while 
sword bean and tapilan had relatively lower levels of 3-6%. Tannin content (as % 
catechin) was highest in a sabawel acessi.on (35%) and ;am--samping (11.4%). Trypsin 
inhibitor activity of batao was highest (26-Wi units! mg sampl.e) , followed by 
oabawel f1-20) . The in vitro digestibil ity of sabawel was lowest (6 '), arid 
balatong, the highest (M0-77%) as compared to c owpea (74%) and mungbean (80%). 
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Total HCN rotential was low in the mature seeds (0 to 1.2 umole3 HCN/g fresh
 

weight).
 

The green pods of sabawel, jack bean and sword bean had protein levels of
 

11-18%. Carbohydrate was the major constituent (60-71%). Tannin was relatively low
 

1-6% (as % catechin). Total HCN potential was also low in the greed pods and green
 

seeds of the cultivars tested.
 

PS.B-9
 

LARGE-SCALE PREPARATION OF FUNGAL LINAMARASE FOR USE IN
 

CASSAVA (Manihot esculenta) PROCESSING
 

Christopher 0. Ikediobi
 
Department of Biochemistry, Ahmadu Bello University
 

Zaria, Nigeria
 

The successful use of linamarase (EC.3.2.1; linamarin JV-D-glucoside glyco­

hydrolase) preparations from the cassava cortex or tuber for rapid dctoxification of 

fermenting grated cassava during gar! manufacture, and for ti e quantitative 

determination of cyanide in cassava and cassava products has recently been reported. 

A scr ening of voer 110 Iam 1i olat;e. for their ability to synthesize inamarase 

resultel Wn the identi,.catin and select.ion of Aspergillus sydowi capable of 
prol in g Irmaraso ancommciaol qua atILens whenl grown at YW'C for 10 days in 
flasks containing a Li)nid medjim or either potato dextrose-streptomycin (2%), 

oatmeal streptomycin (W%), or Czapelk Dox. 'riat use of lyophilized linacrase in 

both laboratory and comnrcial-scal . gari production resulted i n a phi:nomenal 

increase in the rate and extent of ,etoxifLcatLon of the fermenti ng mash, yielding 

gari with practically little or no cyanide. Factors that may acce.l'te the 
widespread adoption of linarrarase as raw material i.n gari manufacture in,,aide (a) 

small capital investment (b) ability of aspergillus sydowi to synthesize this enzyme 

in large quantities (c) ease of isolation of the enzyme from the growth medium. 

PS.B-10
 

A NFW CHROMATOGRAPHIC METHOD FOR THE IDENTIFICATION OF SPECIES
 

USED IN PROCESSED MEATS
 

P.R. Carnegie
 
School of Agriculture, La Trobe University,
 

Bundoora, Victoria 3083, Australia
 

The seroloicaI and electrophoretic methods whi,,h are routinely used for 

identifying the species in frozen meat .'amples are not effective with processed meat 

products . The histidla d ipeptids anserine, carnosine and ophidine are present in 
musc.. in markedly direet amounts in the speci ..s commonly used for the production 

of meat for human con:;apt ion. It has recently been reported that those peptides 

can be separatl by ion uxatinge from extracts of processed meats. Thei r 

conceritralt[ioi .i scric and the ariserine: carnosine: ophidine ratio can be used to 
identiIfy the species anad to ohbt,ain an estimate of' the amount of' lean meat in the 
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product. The method has been used to compare tinned hams and other products. Data
 
are presented on the application of t~e method to the problem of the detection of 
kangaroo and horse meat added to cooked meat products. The method has a potential 
for monitoring the quality of products reputed to contain lean meat. 

PS. B-1 I 

SOLUBILITY FRACTIONS AND GEL ELECTROPHORESIS
 
OF VIGNA MUNGO GRAIN PROTEINS
 

S. Sadasivam, and S. Kristinaveni
 
Biochemistry Department, Tarnil Nadu Agricultural University
 

Coirhbatore (1 003, India
 

Blackgram (VignA mu ngo) is an essentia.in gredient of certain typical breakfast 
dishes of South india. The batter prepared fr'om a definite ratio of this legume and 
rice gives a soft, spn)y texture to Leavened foods which no other legume can 
provide or substitute. The brtter quailty has been attributed to the globulin and 
a rabinoga,-lact,a i present in rins' of Vi.a mgnungo. Previous studies of the protein 
we re con, rned onLy with a inl I,.vp,: ety. This study probed the globulin fractions 
of genetica 1 y dif'eret str- knI,. 

In the 20) varici,,.osswrend, the protein content rangLd from 15.62% to 29.90% 
with a moan value if 19.86%. Four purelines were selected and their total protein 
extracts subjected to SDS-PAGE. The visuna paitern showed 31-39 polypeptides. The 
protein Fract ion of nine varieties were studied. The highest nitrogen percentage 
was found in the globulins, followed by albumins in certain varieties and by
_lutel ins i.n others. In all varieties, prolamins were in least amount. The 
SIDS-PAGE of" the albmin and globulin fractions of two mutants and their parenft
revealed no qualitative difference in albumin fraction. A polypeptide witV an 
approximate moiecular weight of 65,000 daltons, however appeared in the globulin 
fractions of the mutants. The properties of this polypeptide will be discussed.
 

PS.B-12
 

EFFECT OF CHEMICAL MODIFICATION OF INTACT SORGHUM ENDOSPERM
 
ON ITS COOKING QUALITIES
 

M.U. Ali and U.B.11. WilIs
 
School of Food Technology, University or New South Wales,
 

P.O. Box 1, Kensington, N.S.W. "?U , Australia.
 

In India, Sudan, Nigeri a and China sorghum grain is dehusked, cooked and served 
like rice. Earlier work by the authors has shown thiat the modern sorghum hybrids 
cooked to i,,pttab~, pr,,i,'t, (-,niy aFt,cr ;n 'xceptionaI ly long time, and thatan he 
longer cook i m an on' ch ra.t, riL;ictim" was in t 
 of the sorghum endosperm 
structure wnih n.ds [-rop rdce zig tioto be ,=dto m((o.,kiti-mQn An acceptable level. 
Different LYpe,; Of dehil Iel :;rfim hav, buemn trc-at.,d with various chemicals to 
modify the eai, <uperm . The cooking tim, was; reduced to about 25 minutes with 
increased soLubility of' protein and with a change in protlein matrix and protein 
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bodies as seen under a scanning electron microscope. Using differential scanning 
calorimetry, attempts are being made to follow the change in the nature of the 
protein and starch and the speed of digestion of protein and starch. 

PS. B-1 3 

TECHNOLOGICAL PROBLEMS IN CHILEAN ABALONE (CONCHOLEPAS CONCHOLEPAS):
 
HARDNESS AND SURFACE PIGMENTS REMOTION. A BIOCHEMICAL APPROACH
 

E. Wittig de Perna, F. Monckeberg, F. Fischmarn, A. Rex, R. Figari 
E. Wittig de Penna. Casilla 233. Universidad de Chile
 

Santiago de Chile, Chile
 

The effect of pH, NaCI, phosphates (tripolyphosphate, pyrophosphate, 
orthophosphate, hexad'etaphosphate), calcium and magnesium no water holding capacity 
(WHC) of tlhermally treated abalone was studied. The pHl effect is minimal at 5.2 and 
maximal at p 3 and 10. WiL Na Cl concentrations of 2-4-8% and different pH values, 
a denaturing effect upon muscle proteir develops. Phosphates promote an increase in 
WI(N at pJ above 5.0. Cal cium and magnesLum decrease WIIC at p above 7.'). The 
changes in WHiC are explained by modiFication in charge that influences the d stance 
batween the protein chains. After thermal treatment, water retention modi .!d the 
orgu:loleptic properties, espciail.y texLure. We found an inverse cor e ation 
between hardness and water retention. Immers ion in po Lyphosphate solutions 
increases WIC, but an undesirable external gelatinous laye r appears . Immersion in 
papaine to increase tenderness is prob.ematic becaus of its poor diffusion into the 
muscle bulk. Two other incorporation methods in the cir(ulatory system of abalone 
were investigated: a) immersion in vivo; incorporation of different phosphate 
solutions through the blood system was noted, b) injection in vivo; the best 
injection area for distribution in "he muscle was the Leiblein gland cavity, 
determined by dye tracers. By injection of different phosphate solutions, WIIC was 
increased up to 20% without ihe external gelatinized layer. Although the effects of 
enzymic activity upon the muscle were quite evident, rio improvement in texture was 
oblained by injection of papaine. A 15 minnute ultrasonic treatment eliminated 
surface pigments without causing any harm to the muscle, It was superior to the 
usual immersion in 30-35% NaCl. 

PS. B-1 4 

AMINO ACID PROFILES OF SEED PROTEIN CONTENTS OF UPLAND RICES,
 
AND KODO AND FINGER MILLETS GROWN UNDER FERTILIZER N AND AZO
 

AND AZOSP INOCULATIONS
 

J.N. Dube* , A.K. Gupt. and K. H. Naik 
Jawaharlal 	Nehru Agri.uILirra. University 

Jabal.pur, N182 004, india 

Upland 	rice and minor mi l.ets are conventionol ly grown without any 
fertilization by tribal people inia widespread area of Central India. The rice and 
miil lets are grown in denuded terrains (1atosols, vertisols) and in highlands 
(i]tosols and oxisols). Any improvement inithe crops requires N fertilization and 
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the use of low cost biofertilizers. Topbred lines of Upland Rice, Kaveri and JR 
15-55, ard of Kodo millet IPS 147-1 and of Finger Mill et, PR 202 responsive to high 
N input were studied at graded level of N artificial fertilizer alone as well as in 
combination with biofertilizers. Kor the rice cultivars Azotobacter chrococcum, and 
for the millet cultivars, Azospiril]um lipoferum were the inoculants. In rice they 
gave a 25% higher protein yield when combined with 0/15 kg N/ha; and in Kodo and 
Finger Millet they produced 68% higher protein when combined with 10 kg N/ha. The 
incremental protein produced due to N fertilizer by itself or Yni combination with 
the N fixig inoculants was analyzed for amino acid profiles by Liquimat III. The 
p:o'i.s of these cereal proteins will be presented and their signi ficance 

P:3. L0-I 

ECONOMIC ASPECTS OF IMBALANCE OF ESSENTIAL AMINO ACIDS
 
IN WORLD PROTEIN SUPPLIES
 

Kazuo Hlosh.ial
 
Kyowa Hakko Kogyo Company Ltd.
 
1-6-1, Ohtcmachi Bldg., Ohtemachi
 

Chiyoda-ku, Yokyo 100, Japan
 

Correlation between total protein supply (Y, g.) , gross domestic product (X, 
p;r capita per year, US I76 dol lars) , and animal protein ratios (Z, %) were 
.a lculated as follows for 163 countries, using their 1976 average GDP. 

logX = 1.{0313Y + 0.6721 R = 0.86? 
logX = 0.0333Z + 1.7941 R = 0.909 

Protein demand toward the year 2000 in various regions was estimated on the basis of 
the above correlations and recent GDP trends. Protein increase in developing
reions however, shows only smal1 improvement. Where supplies of protein are 
LimitUd the values of available essential amino acids (EAA) as a 1975-77 average
.Jere ri:uted to determ ine the 10, 2nd, and rd limiting amino acids (LAA) and the 
Ist LAA to be supplem ntLed. An imbalance of EAA can be classified into two groups 
with a dteficiency of Iysie (approx. 100,000 t.) as 1st LAA in low GDP category and 
wii A (le t' ilcy of Lhr'on tne (aIp)pro) . 150,000 t.) as 1st LAA in the high GDP 
!:5.LJur y . The .AA imbalarnce r'elative to the GDP of each country and region has an 
opuui ni sigificance that is disc'sed in terms of future prospects. 



PS. 8-1 6
 

WASTE-FREE ROCESSING OF CASSAVA
 

J. Hollo, J. Toth
 
Central Research Institute for Chemistry
 

Hungarian Academy of Sciences, Hl-1025 Budapest, Hungary
 
and 

Department of Agricultural Ciemical Technology
 

Technical University Budapest, H-1521, Hungary
 

Plants like cassava with high star li and prote! n yields per .. it area are 

produced in great amounts in tropial areas, with an average yiela of XG-40 t/ha. 

The c~ssava root yields 5-15 t/ha starch. The leaf gives 2-3 t/ha of protein of 

good - no acid composition. Utilization of the fodder is adversely affected by the 

cyanqiucoside in the root (70-500 ppm) and in the leaf (100-1000 ppm). At present 

only the tuber' is precessed by biological glucoside decomposition involving heavy 

i ,snen:, while the considerable amount of peeLings obtained in the cleaning process 

of'I the tuber (10-11) as well as the stalks and leaves are actually waste. By 

.m)ni at io oF ,ehe,2cal and biological methods we have developed a waste-free 
process, provid in>. alcohol and a fodder rich in protein as end products, and 

Sl the fibrous fractions as fuel. One process involves washing the tubers,izing 
peeling, cubing, biclogical and chemical treatment, enzymatic 3hydrolysis, followed 

by h, rk.ntation and distillation providing alcohol (cca 0.17 mn 1 cohol/t cassava). 

in the second process the peeling wastes of the first process are mixed with a grist 

cnmposed mainly of' vegetable stalks and leaves. After biological-chemical treatment 

the residue from the alcohol distillation (stillage containing autolyzed yeast) is 

a led to the mixture to which, after drying, urea and other feed additives (e.g. 

premixes, vitamins, etc.) are added. A protein-rich raw material for fodder is thus
 

produced.
 

P,.. B-1 7
 

THE EFFECT ON FROZEN BEEF QUALITY CHARACTERISTICS OF THAWINg,
 
CUTTING AND TRANSPORTATION
 

Raouf M.A. El Saadany, F.M.H. Ashour and S.S. Abbas
 
11 7awzi El Mottii Strcet, leliopolis, Cairo, Egypt
 

Results have been obtained that ipdicate that the processir.g of frozen beef
 

imported to Egypt has significantly altered its quality properties. Thawing,
 

cutting, packaging and transportation resulted in the reduction of sarcomere length
 
by about 11 .5X in nomparis.n to the original frozen beef which was considered as the 

reference standard. A carcass weight loss of 5.25% was observed after thawing dua 

to the nepar-tion of meat fluids. These fluids contained soluble proteins since 
four free il i acid:s were detected in tv -n using paper ch, omatography. The 

c.emical ariAlysis of the iNported meat was ,itcred, and fading in its spectral 
reflectance =a3 noticed. Meat tendrness dclined. The bacterial load on the Peat 

sur face was rai acd to relatively high counts during all stages of handling, although 

coliform baa teria were not detected. 
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PS.B-1 8
 

3ROWTH OF ASPERGILLUS NIGER AND BOD REDUCTION IN
 
SOYBEAN CURD WASTE LIQUOR
 

So-Sh.ne Wange and Chng-chun Chou
 
Graduate Institute of Food Science and Technology
 

National Taiwan University, P.O. Box 23-1I, Taipei, Taiwan
 

Waste liquor produced in soybean-curd plants is high in biochemical oxygen 
demand (BOD) , and represents a werious pollution problem. It was found that 
uoybean-curd waste liquor supports the growth of A.nyger. Still culture of A.niger 
in this waste liquor reduced BOD over 90% in 14 days, about 95% in a stirred culture
 
in 5 days. Waste liquor supplemented with 2% glucose enhanced the yields of 
mycelium and citric acid by 2 and 13 fold, respectively. Maxima of 12.8 mgiml 
mycelium and 6.40 mg/m! citric acid were found. On the other hand, addition of 0.5% 
guar gumri to waste liquor also increased the yields of myceliuai, invertase and 
t-galactosidase. Under this condition, the 5.4 fold increase in the production of 
{-galactosidase was most pronounced. A maximum of 29.2 unit/ml of ,a-galactosidase 
was obtained after 60 hr cultivation. 

PS. B-1 9
 

CHEMICAL COMPOUNDS OF MUNA (MINTHOSTACHIS MOLLIS) ESSENTIAL OIL
 
AND ITS SPRqUT INHIBITION AND INSECTICIDE ACTIVITY DURING FOOD STORAGE
 

W, Feldheim, J. Aliaga, F.A. Schulz 
Department of Human Nutrition, 

University of Kiel, D 23, Kiel, Germany 

Muna (Minthostavhis or Bistropogon mollis) is well known in the Andean 
countries. Plants colleted from the highlands of Peru were extracted for the 
essential oil. The plant is traditionally used as a germination inhibitor for 
potatoes in these countries, thereby reducing the losses during storage up to 
periods of one year. We have cerrirmed the sprouting-inhibiting activity of the 
muna ,ssetLt. oil with potatoes under dit'ferent storage conditions. Details of the 
ex periments ore present ed. in a second group of studies, the insecticidal 
pr perti, ofa%he muna plant against Ste{ubinus panic, um and Sitophilus granarjus 
wvre i nv,"'tiate. The action was complete by using the essential oil or leaves 
even at a '.Lgh dilution. Preliminmary studies were performed to isolate and identify 
the act iv cnmpound uf th& muna by using thin-layer chromatography and the results 
;r', pr' ',,i . Munn culd he I;,das a natural insecticide and sprout inhibitor in, 
food :1tora:,, ,,,,-ng losses. ura is not expected to be haroful, since it is used 
fur rnaki K-.' a aid as a renmedy in the ibndean region, but furlher studies must be 
erformed 0 demonstrate t safety..
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THE POTENTIAL ROLE OF CHEMICAL SPROUT CONTROL IN SHORT-TER. 
NON-REFRIGERATED STORAGE OF TABLE POTATOES IN THE NORTH INDIAN PLAINS 

N.P. Sukumaran, II.N. Kaul and B.13. Nagaich 
Central Potato Research institute, S-rnla-171001, India 

The development of technologies for short-term non-refrigerated storage of 
potatoes would ensure bcter returns to the farmer by avoiding market gluts and 
distress sales, and result in better availability and less fluctuation in the prices 
for the consumer. A number of chemical sprout sappressarts have been tested under 
different climatic conditions. Maleic hydrazide (MH) was found to be most suitable 
for table potatoes under short-term non-refrigerated storage in the plains. Under 
the relatively high temperatures prevailing, volatile post-harvest sprout 
nappresants Li.ke CIPC were not very effective. Application of chemical sprout 
suppressant combined With storage of the putatoes in an insulated store equipped 
,twils a system of passive evaporative coiling gave satisfactory storage of potatoes 
Cur 3 to 4 months without refrigeration. Details of the chemical treatment, the 
pr:totype storage structure, and the results obtained during one storage season are 
pr o:oen ted. 

PS.0-21
 

EXTRACTION OF OIL AND PROTEIN FROM COCONUT KERNEL
 

K. Balasutramaniam
 
Faculty of Medicine, University cf Colombo
 

Kyisey Road, Colombo 8, Sri Lanka
 

A method had been previously reported for the extraction of' oil and protein 
from fresh coconut kernel.. A modification of this s,.-paration process has been 
investigated using the 3harples Super Centrifuge (Model 1A motor driven open type 
ibatoratory machine) fitted with a separator rotor havig two outlets. The extract 

(pid 10.6) was fed by gravity from the bottom. A jelly-like cream collected in the 
;.iralrg bowl and no cream flowed through the ouliet. The oil recovery from this 
,4m 0-50%. Remaining cream passed through the other outlet in the aqueous 

7,r'. Pr eheat i i " tle extract did not red.w he gelation of the cream. The 
. t of u,,t,'if'.,a force and temperature wa.; studi ed using an IEC 13-20A 

r!'i ' The oi1 oovery at I increa:;ed with force1g,. C 1i mirt-y centri fugal from 
i (1OUt0 g) to 9M & 00 g) whit1e the (,orreiponring i n;ra~es at 27 tC were 40% and 

08% resp)c'tively. 



PS. B-22 

WINGED BEAN IN HUMAN NUTRITION: CHANGES IN CHEMICAL COMPOSITION
 
DURING SEED DEVELOPMENT; ISOLATION, CHARACTERIZATION AND FUNCTIONAL
 

PROPERTIES OF PROTEINS; AND UTILIZATION FOR ENRICHMENT OF
 
BREAD AND LOOKIES
 

D.K. Salunkhe and S.S. Kadam
 
Mahatma Phule Agricultural University, Rahuri 413 722
 

Maharashtra, India
 

Three cultivars of winged bean were analysed for total dry matter, crude fat,
 
nitrogenous constituents, minerals and cooking behaviour at different stages-of seed
 
maturity. Accumulation of dry matter, crude fat and nitrogen occurred during seed
 
development whereas the content of non-protein nitrogen and tryptophan decreased
 
significantly. Reduction in polyphenol content was observed at all the stages of
 
seed development. There was a significant decrease in total phosphorus content with
 
concomitant increase in the proportion of phytate phosphorus throughout seed
 
development. In mature seeds, phytate phosphorus accounted for 66-73% of total
 
phosphorus. As the seeds matured moisture content decreased and the cooking time
 
increased significantly. A protein concentrate (71.45% protein, dry weight) was
 
prepared from mature winged bean seeds. Solubility of the protein cocentrate was
 
minimal at a pH of 4.0. Sodium dodecyl sulfate-polycrylamide gel electrophoresis
 
(SDS-PAGE) of the bean flour protein and protein concentrate indicated 9 subunits
 
each, with apparent molecular weight ranges of 27,000-380,000 and 14,200-143,000
 
daltons, respectively. The least gelation concentration and water and oil
 
absorption capacities of the seed flour and the prftein concentrate were d'termined.
 
Emulsion and foaming properties of the protein concentrate were investigated. The
 
effect of moist heat on seed protein digestibility was assessed in vitro. The
 
protein concentrate was lower in tannins, trypsin, chymotrypsin, and amylase
 
inhibition compared to bean flour. Whole flour (5-20%), defatted flour (5-20%) and
 
protein concentrate (5%) were added to wheat flour. Bread and cookies were prepared
 
and evilu~ted for physico-chemical, nutritonal and organoleptic propez.ties, as 
compared ;ith 100% wheat flour bread and cookies.
 

PS.B-23
 

DEPURATION OF OYSTERS CULTURED IN ESTUARIES
 

Jose Ma. S. De Guzman 
14I11-A Scout Rallos St., Barengay Sacred Heart
 

Kamuning, Quezri City, Philippines
 

Tropical oysters (Crassostrea Iradelei and Crassostrea Malabonensis) grow very 
well in estuarines but may be subject to easily ingested pollutants. In sixteen 
samplings in a one month period, f4ve samples of oysters contained E.Coli counts 
from 50 to 232 MPN/25 g. Four samples were positive for salmonlla and one was 
positive for shigella. Oysters can cleanse themselves of harmiul bacieria by 
depuration. When laid in tanks of flowing sterilized water for a specific duration,
 
through a filtering process, the oysters release the bacteria as faeces or 
pseudofaeces. A batch of freshly harvested oysters were randomly divided into a 
control and an experimental group. The control group was found to have a coliform 
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count of 525 MPN/25 g and an E.Coli count of 195 MPN/25 g. The experimental group 
was depurated for 241 "our's and found to have coliform and E.Coli counts of only 150 
MPN/25 g and 50 MPN/25 g respectively. Oysters grown in some estuarines need to be 
depurated to safeguard public health. 

PS. 8-24
 

IMPROVEMENT IN THE NUTRITIVE VALUE OF WHEAT FLOUR
 
BY SUPPLEMENTING WITH PEANUT AND CHICKPEA FLOURS
 

Jehangir Khan Khalil and M.[.D. Chughtai 
Division of Biochemistry, Institute o Chemistry, 

Punjab University, lahore, Pakistan 

Wheat is the staple cereal of Pakistan. Ove, 721 of calorie and 76% of protein
 
intake (daily) of an average person are obtained from cereals. Lysine is the major
 
limiting ami no acid in wheait. The objective of our, study was to increase the
 
protein content of the flour as wel] as its lysine content using locally available
 
'1 ge oh~:;o(ries prote in. mal (flour) has a high protein content,!, of Peanut whici 
but Is iuw in lys i n,, and chickpea flour which has a low protein content, but is 
hinh ii I ys rje were i.,ed. A mixtuire cf peanut flour and chickpea flour in equal 
or oport.ion (1: 1) wo:; pre-.pared and 10, 20 and 30% of this was utilized for 

p;IljlpIf:m-net i rig wheat f'lour f'or the preparation of bread (roti). These breads were 
,'r-r wi th rot prepared from wheat flour, alone using PER, NPU and chemical score 
for i n) , orlaolliolept c properties and baking characteristics as criteria. Wheat 
I (lJr, penultt flour and chickpea flour (on di y weight basis) have a protein contentof 1.7 . arnd ,S-.YO'-. r,,:;pfctively and a ]ysine content (mg/g N) of' 181, 2 141 

in, recpetive!Iy. The 20% level was found to be the economically optimum level 
-o ;tjpp 1ornnt. Ih,. -idju:;ted PER (Casein = 2.5) and NPU of wheat bread (control) 

r . 1... i n with te20 upplment , the PER of wheat bread increased to 
1.00hand NHi to ?.0. The chemical score increased from 53 to 68. The organoleptic
 
est.:; of' the supplemontod wheat bread showed acceptance even up to the 30%
 

soppI]men t lve I . FarirnographtIc and valorimetric studies showed that the flour 
a1 i;trproved slightly with supplement. studies importanttr These are for 

jmprov[in iutrition as there has been a significant increase in protein content 
'from , f.to 16.55%) and in the protein nutritional quality of' bread (lysine
:ontW,-!t iocreased from 181 to 232 mg/gN ). The addition of peanut - chickpea flour 

nix tl.re to wheat flour can be carried out conveniently in flour mills. 

PS.B-25
 

PHYSICO-CHEMICAL PROPERTIES OF LEATHERBACK TURTLE EGGS
 
(DERMOCLEYS CORIACEA)
 

J. s lamat and P . Ahrad
 
Faculty of Food Scienrce arid Technology
 

University of' Agriculture, Serdrnt,, Selangor, West Malaysia
 

The physical and chemical characteristics of leatherback turtle (Dermocleys 
coriacea) eggs found in Malaysla were studied. The elemental, vitamin, fatty acid, 



amino acid and other chemical compositions in yolk, albumin and whole eggs were
 
compared to those of chicken eggs (Gallus domesticus). Dermocleys eggs are soft,
 
pliable spheres with thin shells, comprised of an outer pliable layer bounded on the
 
inner surface by 2 shell membranes and with the pores formed at the intersection of
 
4 or more shell units. The eggs have a greater proportion of yolk than of white.
 
The white and the yolk contain 98 and 52% moisture respectively. The protein
 
content is significantly lower and higher in white and yolk respectively as compared
 
with those for chicken eggs. The fat and cholesterol in turtle eggs were found to
 
be significantly lower. The content of some amino acids, fatty acids and minerals
 
differs significantly in the two types of eggs. Vitamin content showed no
 
significant difference.
 

PS.B-26
 

EFFECTS OF LONGTERM FEEDING OF MAIZE-BEAN AND WHEY RATIONS
 
ON THE GROWTH AND COMPOSITION OF BLOOD, LIVER, HEART AND PANCREAS
 

OF ALBINO RATS
 

H. Katongo-Male, R.K. Oniango, and P. Saint-Hilaire
 
Department of Home Economics, Kenyatta University College
 

P.O. Box 43844, Nairobi, Kenya
 

The effect of longterm feeding of three diets containing a fixed amount of
 
maizemeal, varying amounts of autoclaved kidney beanmeal and whey protein
 
concentrate (WPC) at levels of 10, 12.5 and 15% respectively, on the growth and the
 
composition of blood, liver, pancreas and heart of albino rats has been studied.
 
The diets were supplemented with vitamins and minerals to the minimum levels
 
recommended for growing rats. Preliminary results show that the mean gain in weight
 
of rats over periods of 4 to 20 weeks increased with increasing amounts of WPC in
 
the di( ts. Haernoglobin and PCV values which were monitored monthly did not vary
 
much from month to month nor between the diets. Organs of all rats had a normal
 
histological appearance after 20 weeks of feeding. Organ weights tended , increase
 
with increasing WPC in the diets. Blocd urea was lowest in rats consuming the diet
 
with the highest amount of WPC. The results indicate that for long-term feeding,
 
plant proteins need adequate supplementation with animal proteins to effect
 
meaningful growth and development, an observation that may not be evident in 
short-term feeding studies.
 

PS.B-27
 

A NEW PROSPECTIVE STARCH SOURCE IN TAIWAN - THE SEED OF
 

MIRABILIS JALAPA L.
 

Shuh-Ming Chang and Cheng-yi Lii
 
Institute of Chemistry, Academia Sinica,
 

Nankang, Taipei, Taiwan
 

This investigation reports on the isolation and the , racterization of the 
physicochemical properties of the starch component of the seed of Mirabilis jalapa 
L. The starch was isolated by a wet-milling process .ith 0.1% sodium hydroxide as 
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the steeping liquor. Its granule was spherical in shape and of extremely small
 

size, 1.5-3.0 . It had a pasting temperature of 72.5 C, an iodine affinity of 3.6%, 

and an A-type X-ray diffraction pattern. The Brabender viscoamylogram showed no
 

pasting peak and a continuous increase in viscosity during the process of cooking
 

and cooling. The swelling pattern indicated a restricted type. The percentage of
 

solubles paralleled the swelling power. The phosphate content of the starch was
 

only a trace, and the solubility in dimethyl sulfoxide was low. The degree of
 

syneresis of the starch gel was high and the stability to freeze-thawing was low.
 
These results indicated characteristics of this small-granule starch somewhat
 
different from the small-granule starches reported in the literature.
 

PS.B-28
 

DETECTION OF VEGETABLE OIL ADULTERATION BY HPLC
 
ANALYSIS OF TRIGLYCERIDES
 

Lucy Sun Hwang, Jenn-Kang Hwang and Gow-Chin Yen
 
Graduate Institute of Food Science and Technology
 

National Taiwa University, P.O. Box 23-14, Taipei, Taiwan
 

I. simple and rapid high-performance liquid chromatographic (HPLC) method of 

detecting vegetable oil adulteration was developed. It involved direct injection ' 
the oil sample dissolved in choloroform into the HPLC equipped with a p-Bondapak C 
column and a differential refractometer. The sample was eluted with 

methanol/acetoie (3/2, v/v) at 2 ml/min. Plotting the ratios of peak heights of 

equivalent carbon number (ECN) shows drastic change with different vegetable oils 
such as soybean oil, sesame oil, peanut oil, rice bran oil and liquid palm oil. 

Qualitative and quantitative determination of adulterants in these vegetable oils in 

mixtures can readily be made by such plots. 

PS.B-29
 

THE EFFECTS OF FOOD PROCESSING ON THE
 
PROTEIN QUALITY OF SOME CEREAL PRODUCTS
 

M. Akmal Khan
 

Department of Nutrition, University of Agriculture,
 
Faisalabad, Pakistan.
 

The effect of' home and industrial processing on the protein quality of products 

prepared from wheat, rice and corn was measured in nitrogen balance experiments with 
growing rats. The samples were also analysed for amino acids. The levels of 
lysine, threinine and tryptophan were, in some cases, negatively affected by baking 
and caused significant decrease in the biological value (BV) and net protein 
utilization (NPU) of corn brenJ. Industrial processing reduced lysine (35-76%) and 
arginine (10-41%) ard resi in poor protein qudlity of vermicelli, rice 
krunch.es, cornflakes and , corn. There is an urgent need to improve 

industrial processing to pre. "otein damage in foods. 
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PS. B-30 

A NEW METHOD OF TAPPING
 
PALM TREES FOR NON-ALCOHOLIC JUICE
 

S.O. Odeyemi 

Chemistry Department,
 
University of Lagos Akoka, Lagos, Nigeria.
 

A new method of tapping and collection has been developed for Elaeis guineensis
and Raphia hookeri. The method excludes yeasts and bacteria from the sap almost 
completely in contrast to the traditional method of obtaining palm wine. The 
product is a clear juice if collected at intervals of not more than six hours. It 
contains a higher percentage of sugar than palm wine and no ethanol. An accelerated 
rate of tapping gave a greater yield than the normal tapping of two times a day.
The non-alcoholic Juice has a shelf life of at least four months when sodium 
meta-bisuilphite is added (60 ppm) and it is heated at 75 C for 30 minutes. By this
metnod palm wine cold be produced during the night and juice during the day from 
the sare tree. Non-alcoholic beverages and liqueur could be made from the juice. 

PS. B-31 

NEW NATURAL ANTIOXIDANTS FROM SPICES: STRUCTURAL DETERMINATION
 
AND ANTIOXIDATIVE ACTIVITY
 

INobuji Nakatani and Reiko Inatani 
Department of Food and Nutrition, Faculty of Science of Living

Osaka City University, Sugimoto, Sumiyoshi-ku, Osaka 558, Japan
 

Among the efforts to prevent a delay on deterioration of foods, antioxidants,
 
commonly BHT and BHA, have been u 
 ,d widely to retard oxidative rancidity. However,
these synthetic antioxidants have been reported to cause damage in the liver and
 
other organs. The objective 
of this study is to isolate new and safe antioxidants
 
from natural sources, especially from edible pLants. Attention has focused on
 
spices, mainly on those belonging to the family, Labiatae. 

Dried leaves of rosemary (Rosmarinus officinalis L.) were extracted with 
n-hexane and the extract was steam-distilled to separate volatile and non-volatile 
fractions. The latter was fractionated chemically. The weakly acidic fraction
showed strong antioxidative activity, which was measured by the AOM, TBA and ferric 
thiocyanate methods. Repeated column chromatography crI silica 0 1cl afforded active 
compound;, whnse structures were deternined by Ih, UV, II-NMR , C-NMR and MA to be 
carnosol (I), ro;manol (i , 7 ,11,12-tri nydroxy-6,10-(epoxymethano) abieta-8,11,13­
trien-20-ne ), roramadial (I1, 12-hyiJroxy-6,7-seco- 11, 10-epoxy-methano-20-oxo­
abieta-8, I !, -trien-6,7-seco-11,10-epoxymethano-20-oxo-abieta-8,11,13trien-,7­
dial) and a :v i:noidal diterpene and three flavn.; . Compound II was odorle;s and 
tasteless and snowed the highest antioxidative activity among th.e isolated 
component s, approx imnately four t imes hat of BHtT (by AO.). The derivatives of these 
diterpene lactanys were synthesized and the i r ac Livities compared. 'ite Ieaves of 
sage (Salvia. officinalis L.) were also extracted with dichloromethane, followed by
purfication as above. Compounds I, II and 1E1 as isolated showed antioxidative 
constituents. 
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PS. B-32 

EXTRACTION AND IDENTIFICATION OF AGAR FROM
 

GRACILARIA FORTISSIMA DAWSON (RHODOFICEAE)
 

Ramon Corella Vargas 
Chemistry Dept., National University
 

Heredia - Apdo 86, Costa Rica
 

The cultivation of economically important tropical algae is feasible. A 

preliminary survey has been carried out on the polysaccharide recovery from marine 
seaweed, gracilaria fortissima, a possible endemic plant, as collected from the reef 
of Cahuita, Limon, in the rainy season. The material was decoloured, dried and 
milled. After extraction with dater and successive concentration, and then solvent
 
extraction, the agar obtained (50% M.S.) was compared qualitatively with agarose 
(Merck-electrophoresis) and agar BDH (fine powder) by infrared spectroscopy.
 

PS.B-33
 

SMALL-SCALE PROCESSING OF FISH PROTEIN CONCENTRATES
 
(FPC Type B) USING ORGANIC AND INORGANIC SOLVENT EXTRACTION
 

F.M. Orejana and J.E. Hermes
 
College of Fisheries, University of the Philippines in the Visayas 

Diliman, Quezon City, Philippines 

Fish protein concentrates (FPC Type B) wer'e prepared from local species of fish 
by ethanol, isopropanol, citrate buffer and brine extraction, using appropriate 
technology. The FPC (Type B) products were analysed for protein, fat and ash 
content. The freshwater species stud ted include Tilapia mossambica, Chanos chanos 
(milkfish), Ophiephalus st-iatus (,alag), and Ciarias batrachus (catfish). FPC was 
also prepared from marine species, incLuding Decapterus (round scad), Nemipterus
(bisugo), Sardinella itamban), Trichiurun haumela (esp ada) and Sltlago-(aso-os) 

Protein content ranged from V5 to- %,-fat from4-1.5 to 15% and moi3ture from 6 to 
12%. Storage life nf' FPC from Decapterus was evaluated usgl peroxide- value as an 
index of fat rancidity. Samples vacuum packcd in polyethylene b-K:; uld stored at 

S0°C exhibited the slowest rate of oxidation compared to those stored at room 
temperature (27-30 C). 3imilar results were obtained using FPC Type B from Chanos 
chanos extracted with 0.1 H citrate buffer solution. Sensory evaluation was mae on 
formulated products ,such as kropeck, polvoron and molido) fortified with FPC Type 
B, and statistical treatment of data shcwed high acceptability of the products. 
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PS.B.34
 

INCREASED PRODUCTION AND UTILIZATION OF SOME LESSER
 
KNOWN PROTEIN SOURCES FOR NIGERIAN DIETS.
 

I.B. Umoh and E.N. Maduagwu,
 
Department of' Biochemistry,
 

University of Ibadan, Ibadan, Nigeria.
 

Augmenting protein in the diets of a large 
section of the population is a very
pressing need in all developing countries. In Nigeria, various protein sources 
exist which are either unknown, little known, or known but less exploited

nutritionally. Nutritional studies by the authors on such lesser known 
protein
sourkes:; as periwinkle (Littorina littorea), snails (Vivapara Sp.), crabs, crayfish
(Palamonetes Varijans), and smoked fish (Tilapia Sp) as well as on other small 
aqu-tic, and terreStr La[ foodstuffs in the Nigerian diet have shown that these stuffs 
have very ijii nIutritiona l vllues. This paper stresses the roles these foodstuffs 
could play as pratei a :;tpplments in school lunch in place of' milk powder, and as 
sub:;t.Itute:; for mhe; J., eggs and even fi. k in boarding-house meals and in other 
institutional fc,eling programrnes. Te;e materials could also be introduced in the 
menus of the various re.stauratts in the country and dishe; prepared from thern could 
be served in the National Mus,;eum restaurants as delicacies. This paper also 
emphasizes tile need for the Federal Government to encourale increased production of 
these lesser known but nutritionally rich foodstuffs. 

PS.B-35
 

STUDIES ON INDIGENOUS SEED OILS
 

S.M. Osman
 
Dept. of Chemistry, A.H.U., Aligarh, India
 

and S.Q. 11-isan 
Dept. of Chemistry, 

Pt. J.N. Colle e, Banda (U.P.)-210001, India 

Seed oils from five species (Bauhinia malabarica, Celosia argentea, Centauria
 
mosch,ata, Delphenium ajacis, and Sesbania sesban) were analyzed Vor their component
fatty acids mainly by gas chromatographic and spectroscopic techniques. Four of the 
five species reported here (viz. B. malabarica, C. moschata, D. ajacis and S. 
sesban) have not had their oil o~oposition reported before. Oil content of the
seeds was quite variable and ranged from 4.07, for V. malabaric;a to 32.0% for D. 
a jacis. Todine values of' the oils range from 19i.0) - 1"-.7. 

Contents of saiturated arid url:sat jrated a cis are reportedI a ind (-onparisons made. 
It i s Sug,es td that two species (C.mooschata aind 1). a jac is) deserve agronomic
evaluatioa as thc. C. ,_,uschata reemb led safflower (especially grown in the tropics)
and the 1). aja' is y i,' led oleic-rich (116. 5%) seed oiI accomnpanied ly eicos-cis-lI­
enoic :if-, il in flijor proportion (27. 1%). The eicos-cis-1 1-enoic acid content in 
D.ajacis wa; the ma<imum among De]lph iniurm speccs reported. 
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PS. B-36 

GRAIN QUALITY OF SORGHUM (SORGHUM BICOLOR [L.] MOENCH), PEARL MILLET
 

(PENNISETUM AMER[CANUM [L.]), PIGEOPEA (CAJANUS CAJAN [L.] MILLSP.)
 
AND CHICKPEA (CICER ARIETINUM [L.])
 

R. Jambunathan, Umaid Singh, and V. Subramanian 
International 	Crops Research Institute for the Semi-Arid Tropics 

(ICRISAT), Pataicheru P.O., 502 324, Andhra Pradesh, India 

There are several components to grain quality, such as visual quality; 
nutritional quality, including digestibility and bioavailability of nutrients; 
antninutritional factors; milling characteristics; cooking quality; consumer 
acceptability; and storage stability. Analyses of sorghum, pearl millet, pigeonpea 
and chickpea for their chemical composition, including amino acid composition, 

revealed that tht, fo]l]owiri, are the limiting es,;sential. amino acids- sorghum: lysine 

(amino acid score 38), methionine. and cyst.ine (67), and threonine (37"); pearl 
millet: lysine (1)2), arld rnethorliie and cyst ie ('(7); pigeonpea dhal: methionine and 
cyst.tri (38), tryptophan ('0, val.ne (92), threonine (95), and isoleucine (97); 
chickpea dhal " methionine and cystine (61), valire (89), threonine (90), and 
tryptophan (1 15) was riot ob;erved to be the I im tini , arriino acid. Polyplienol ic 
compounds, inhibitors of ernzyimes such as trypsin, chymotrypsin, and arylase, and 
'lac ulene-causirg oligo:;a+.ccarids stl as stachyose, raffinose ;iii(I verbascose wfre 

,:;;imat:1 in p.geonpea ard clickpea. A survey was c-arr ie out in major producing 
an eas of these crops in India and detailed inform tiotn wn r obtained onr mill. ing 
Uharacter i. ,i ics of p igeonpea and (chickpea , trad i tiona I food preparations from 
sor' hurrm :i nI pearl mi 1.let, and c onsmer preferences for these products . The 
relationsip-, between certain physicochemLeal characteristi-cs and cooking qualities 
as evaluated by a panel of tasters were obtaineri. 

PS. B-27 

HUMAN FOOD FROM CHEAP PROTEIN
 

Ariel Hf. Guerrero 
University of Buenos Ai.res, Santa Fe 2879, 

(1425) Buenos A:res, Argentina 

Alkaline digestion with consequent solvent extraction has been applied to 
bta in protein from fish wastes and sunflower meal . A simple experimental procedure 

i ; pres-,ented for extracting from vegetabLe, ir anima1 material, a high grade protein 
wi',m'' ; h. us; e.] f'or human con:umpt.ior. While eac,,h raw material r'eqmires specific 

it i.rm;;, the proc(dure propos;d can, with short experimentatlon, b, adapted to 
s;I, rater'i a . T1Th, industria.-l succe of tshe method i:i r, fVecv'md in the 

i" uf t,-exturized priti n:; , Smlarman pat+ent (1 956), and t-hu presert pi lot 
IartF' r ,I no sed:; e-xtract I n using qeous sollutiols as. drv lped by 

,:enit at th Argtt.n ian iNati orral Institute of Industrial Techriology. 
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PS. B-38 

BIOCHEMICAL COMPOSITION AND NUTRITIVE VALUE OF UNFRACTIONATED
 
AND FRACTIONATED CHLOROPLASTIC AND CYTOPLASMIC 

LEAF PROTEINS FROM SESBANIA BRANDIFLORA (AUGUST TREE)
 

Mukesh Molian and G.P. Sr'ivastava 
Department of Crop Physiology and Biochemistry 

Chandra Shekhar Azad fUhiversity of Agriculture and Technology 
Kanpur-20O2iJ0, ind i 

Biochemical constitucnts (e.I. prot in; ether extractives; ash; total and bound 
carbohydrates; minerals such as P, Fe and Ca; free, bound and total polyphenols; and 
pigments such as a carotenes and xanthophylls) and the nutritive value including
amino acids (total and available methionine and tryptophan), in vitro digestibility 
and the cl].'rif'ic value of the unfraetionated aahnrid fiact;Ina ted oroplasti and 
cytoplasmic LPCs (Leaf Protein Concentrates) From ._esban ia Tran di flora (August tree) 
were studied. 

The unf'ractionated LPC contained maximum total carbohydrates of 21.42% and 
!rl:ix;imumi Fe and Ca v.ii.us of 94 and 735 mg/100 g LPC, respectively. The 
.hloroplasti LPC showed maxinum contents of ether extractives (26. 17%), ash 
(14.08 %), bhind car'boiydrates (2.9Y%), carotenes (94 mg/i00 g LPC) and xanthophylls 
(17 mg/ 00 gLP .Die cytoplasmic LPC contained sligtitly higher total polyphenols
(1I0.6'. ) than .-i ,h Liuron)lastIc (9.66%) and unfractionated LPC (9.10%). The 
rytop] Iai: id i a I maximum content of total and available methionine an(d tryptophan 
(1,89, 1 (A and 1.45 g,/iH g proteir) closely Followed by the un'ractionated and the 
'hWor- ,: I PQ the val .s being 1.68, 1. 17 a drid1. 0' g/100) g protein and 1 .45, 
.90 arid 1. 9 ,/100 q prmot in, re;"p:eatively. The cyto)lasmic LPC showed maximum in 

vitro di ib'ti I :y of 15.9N% hi e the and chloroplastic LPC showedi unfractiorato, 
Y1.110 n)(1 Q l JigV i] ty, resp .tively. The calorific valup was maximum in 
the 'lilur'al, ; LPC (44.53 ,o ri,/':.;'100 g LPC) Followed by the unfractionated and
nytopas;ami K ,i'-".. axhi tiu, the values of 465.20 ard 423.30 calories/O0 g LPC, 
rispeit i v l . 

'on.; i,,riniq Ii the paramtera related to the biochemical constituents and 
niii.ritive va ie, w, concluded that the cytoplasmic LPC from Sesbania grandiflora 
tree leav.:; appeared to have better nutritional qualities than the chloroplastic and 
tLe unifra; ,cnated LPCs 

PS. B-39 

LEAF PROTEIN CONCENTRATE FROM THE HAULMS OF 
DIFFERENT POTATO VARLETIES 

G.P. Gr ivast;v, 1k. . "r Ipathi arid Mukesl h Mohan
 
Depat enLt of Crop Phy: ol Ogy and ii'atm isLry
 

ChandJri Shwl :ir Azad l ,,'uss t ,Uo f gr:il.tjre and Technology 
.W n ;u "-- fl)8.au I, lii' 

A fii] -xperL t ws ,oiiiu':tm;d t he un ivtrsity research farm, during the 
year 1180-81, dit; njanyd Lo .xp1 ar, .he pa:;:i; )i[ty of ui . puotato hau]ms, a waste 



by-product of potato crop, for the production of leaf protein concentrate (LPC).
 
Eight early maturing potato varieties were grown in a randomised block design with
 

four replications. The crop was harvested at 60,70,80 and 90 days after sowing.
 

The tuber yield data were recorded and the haulms were studied for protein
 

extractability and.LPC yields with a view to finding the most suitable variety and
 

its optimum time of digging in order to obtain maximum yield of both tuber and LPC.
 

Variety JF 27 gave the maximum tuber yields of 164.93 and 195.31 q/ha at 80 and 90
 
days after sowing, respectively. This variety also performed best with respect to
 
potato haulm yield at all the four crop growth stages and yielded a maximum of
 

138.19 q/ha at 80 days after sowing. The dry matter content of the haulm pulp from
 

the eight varieties including all the four crop growth stages ranged from 10.05 to
 
13.98%. Maximum extractability of total N (60.96%) and protein N(38.69%) calculated
 

as percentage of -total pulp N was shown by the varieties Kufri Chanidramukhi and JF
 
27 at 90 days after sowing. Variety JF 27 gave the highest LPC and protein yields
 
of 371 and 149 kg/ha respectively, at 80 days after sowing. We concluded that
 
variety JF 27 when harvested 80 days after sowing appeared to be the best with
 
respect to both tuber and LPC yields. We are currently studying the pro:.ein ruality 

and solanine content of this LPC in order to assess its use as a Eupplementary 
protein source in food and feed. 

PS.B-40
 

A BIOOCHEMICAL APPROACH TO THE PROCESSING AND PRESERVATION OF THE
 
AFRICAN YAM TUBER
 

Godson 0. Osuji
 
Biochemistry Department, University of Nigeria, Nsukka, Nigeria
 

African yam tubers (Dioscorea scecies) undergo rapid deterioration during
 
storage, and efforts to develop new methods for their storage have not been
 
successful. Biochemical investigation has demonstrated that the poor storability
 

results from endogenous enzymic reactions of the tubers, principally those
 
responsible for proteolysis, carbohydrate degradation during sprouting. This
 
proteolysis is activated by glutathione, of which yam tubers contain a high level of
 
both free and protein-bound forms. Glutathione initiates proteolysis by causing the
 
proteins to undergo conformational changes thereby exposing the.r hydrophobic
 
regions to proteolytic attack. This conformational change has been studied with the
 
intention of applying it to the largescale processing and preservation of yam tubers
 
as pounded yeam, a delicacy among African consumers of yam tubers. Pounded yam
 
undergoes adverse degradative changes after its preparation, and if it is not eaten
 
within two hours it is discarded, leading to food wastage. We found that
 
incorporation of' the right quantities of glutathione into pounded yam not only
 
stabilizes and improves fufu texture, but it also gives fufu a brilliant white 
colour which enhances its acceptability. The full biochemistry of the 
glutathione-protein interaction in pounded yam and its industrial potential is 
discussed. 
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PS.B-41
 

PROTEIN AND SUGAR CONTENT OF LATEX PRODUCING PLANTS FROM RWANDA
 

S. Hitimana
 
Center of Applied and Fundamental Research and Permanent Training
 

National University of Rwanda, P.O. Box 56, Butare, Rwanda
 

The main barrier to large scale production of hydrocarbons from latex producing

plants is the high cost compared to fossil material. To lower this cost it has been

previously shown on Euphorbia Lathyris that fermentable sugars can be extracted as
 
well. In the same rcopect, a reported study on Asclepias Speciosa as source of
 
hydrocarbons showed that the protein 
content of this plant was comparable to
 
alfalfa and corn grain. This sarie kind 
of work on some species of potential

hydrocarbon plants (latex plants) that grow in Rwanda 
has been initiated. This
 
paper presents the results obtained tias far on obtaining chemical raw material from
 
Rwanda plants.
 

PS.B-42
 

UTILIZATION OF SHALLOT AS A FLAVORING SOURCE
 

Joan Liang-Pi Wu and Chung-May Wu
 
Food Industry Re arch & Development Institute
 

P.O. Box 24u, Hsinchu, Taiwan 300
 

Shallot (Allium cepa L., Var. aggregatum), an onion-li."e herb of the Alliun
 
species, gives a characteristic flavor in Chinese food. Approximately 0.021%,
 
0.012% and 0.009% (v/w), of essential oils were obtainel by steam-distillation from
 
bulbs, white part and green part of the leaves respectiely. By means of GC-M-, 25
 
sulfur components were characterized. Dipropyl disulfide is the principal

constituent of tile essential oil of the bulbs, 
followed in descending order of
 
percentage by oipropyl trisulfide, methyl propyl trisulfide, propyl trans-propenyl

disulfide, propyl cis-propenyl disulfide and methyl propyl disulfide. Dipropyl

trisulfide is the principal constituent of the essential oil of the white part,

followed by metr'yl propyl trisulfide, propyl trans-propenyl trisulfide, dipropyl

disulfide, ',.opyl trans-propenyl disulfide and propyl cis-propenyl trisulfide.
 
Dipropyl lis'ilfide is the principal constituent of thi essential oil of tie green
part, followed by methyl propyl disulfide, methyl propyl trisulfide, propyl
trans-propenyl trisulfide, dipropyl trisulfide and 
l-methylthiooropyl propyl

disulf. de. Volat~le sulfur compounds play an important role in the flavor cf food 
becaus of their strong, often characteristic odor. All the bulbs, white part and 
greer part of the shallot leaves are edible and commonly used as a food relish. 
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PS. B-43 

RICE BRAN AS A SOURCE OF HUMAN FOOD
 

Su-Hsia Chen,, Hsien-Jer Cirn, Tin-Yin Liu
 

Food Industry Research arid Deveiopment Institute
 
P.O. box 246, HsincLu, Taiwan 300 

Rice bran is a potentiai human food, aIthough only a small part is used as such
 

or as a source of edible oils. Improvoment of thu food value of bran deserves 
attetion . It is essential to prevent deterioration of th, oils, to remove phytic 

aid (I. 1i) which is tightly bound to proteins and has been reported to inte fere 

with the ditary mineral absorption of mammals, and to reduc fiber andI ash (ca . 20% 

"t1h) A Low cott method involving heat-extrus on and pelletiHatt.on inactivates the 

,nnymn and stabili,:es the 'ice bran making it easier' to iolvent-extract the oil. 

nuWs of n :- t,.,penAlnt phytate proteins defattedthy extractabilit) of and of rice 

brin rnvp.l, tidt, alt.hough the mAjority of phyta to win .otluab e in aqueous solution 

Iti ltP .i ) -4 0;, of the protein remained insoluble. This unisual differenree in 

s;oi.jility provid du efficient wAy for the removal of phytate from bran proteins. 

Tih soprntnt hyni iid w=s r ecovered by precipitation at netral or slightly 

:.,in, pI Followed by ion exchange chromatograpny. 

PS. B-44 

DIGESTIBILITY OF LEGUMES
 

H. Mohammadiha and B. Farzami
 

Department of Biochemistry, School of Medicine
 

University of Tehran, Tehran, Iran
 

Two groups of 21-day :ld rats weres;ubudividled into four lots, and fed with the 

F:iIlowLni' diets: soc k dint, bean , i-.t, bean dilt p lus cow parsnip powder, bean diet 

HlO' now parsnip flavor, ;roup one, after i dlays, and group two, after 30 days, 
:Ie:ro'l1 IairId i st w0ired digestibility diets,, a' ,i', low r p r; nrete r s (1) of (2) 

or ,' >innt i' DNA and RNlA, (3) ,:x<I of irntstirral flatulence, (4) animal 

w'h 'ar arnd (5) changes of weight of animals' organs (liver, pancreas, 
S.Lin,,Wart, kidneys, spleen). The re]i s showed that cow parsnip had some 

i0' I 'e pi r-.rnters. 

PS.B-45
 

DEVELOPMENT OF SOY-SUPPLEMENTED EXTRUDED SNACK PRODUCTS
 

I. RICE-SOY CURLS
 

F..H. Payuma, H.:5. Qrp:iov, A.PI. Logan and I.;. Opniano 
Q', ai Nlo it,"ti n ,'sarp' h isnttbate 

Nat iona . Ntm gv 1-Wani.coi Q Taaii Arythr' i ty, Iy, Philippines 

Using ai, ion ( g process, r i.c-soy ciur'ls been prepared from 

rice-soybean tnix urn as a high eorrgy protein :;irbk food. ['he product has been 
,xtru.;i(., ,) have 
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fortified with nutrients, packaged and stored. Comparative nutrient analysis of the
 
product and commercial counterparts has been made. The effect of packaging material 
and storage on product ceceptability has been studied. Process description and 
results are presented.
 

PS.B-46
 

PROTEIN EVALUATION OF RICE-BEAN COMBINATIONS
 

Rosalinda V. Santos, Cynthia C. Mercado and Josefina M. Gonzales
 
Food and Nutrition Research Institute, NIST, Manila, Philippines
 

The nutritional quality of rice-bean combinations and tne effect of cooking on 
their protein quaItty has been ass3essed. A four week rat feeding experiment using 
protein efficiency ratio (PER) as the criterion was conducted to determine the 
protein quality of 15 different combinations of rice and beans (50:50 protein ratio) 
both raw and cooked. The destruction of anti-nutritional factors upon cooking 
sign ificantly improved the PE-R of' kidney beans, pigeon peas, winged beans, lima 
beanis -ind soybeans. Compared with the standard protein-casein, cowpea (red and 
white) , ki.in,<" ..ans (red and white) , pigeon peas (white and black) , winged beans, 
lima beans , soybeans aid mecan peas exceeded the PER of casein. However, ill 
fi ftee.u (15) ricc-bean conbinations met the Protein Advisory Group (PAG) PER 
requirement of' not less than 2.1 and preferably above 2.3 for a food mixture to 
qualify as supplementary weaning food. Results point tc the potential of rice-bean 
mixtures for helping to solve malnutrition problems. 

PS.B-47
 

SEED PROTEIN PROCESSING F:'OM LEGUMES (PEA, FABABEAN) AND
 
OILSEEDS (SUNFLOWER, RAPESEED)
 

P. Feillet
 
Institut National de la Recherche Agronomique
 
9 Place Viala, Montpellier, 34060 France
 

Cooperative research on the processing of pea, fababean, sunflower and rapeseed 
proteins has progressed to the pilot plant stage (flow rate capacity: 0,7 to 1,5 
m /h). It aims to solve problems of flavor, color, functionality, antinutritional 
factors, processing technology and economics. Processing costs and product 
characteristics are being compared to those of the soybean protein processing 
jndustry. Rapeseed and sunf'lower conentral.e.; are obt ;i ned by leaching soluble 
materials from the flour ( grOUnd dehulled and de lipided kernels) with aqueous 
al cohol . Concent.'ates are clear and light in flavor; protein content (N x 6.251 dry 
bas is) ranges from 63 to 67. The main difficutlty encountered in orocessing 
sunflower was the presence of c hi orogenic acid an( mac iia inoun materiaci in the 
flour. Therefore, speci.'ie puri fication steps were developed. Optimum conlditiots 
(yieLd and protein conterit) for processing pea and fababoan fl.ours into isolate.s 
have been defined. Two flowsheets appeared to be satisfactory: (P) prote-n 
extraction (pil 9) and precipitation at pf1 4.5; (B) protein extraction (pH 7) and 
precipitation at pH 5.3. Respectively, yield and protein content are 60-65% and 
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92-93% (flowsheet A) and 55% and 94-95% (flowsheet B). In every case the level of 
antinutritional factors was minimized.
 

PS. B-48 

NUTRITIVE VALUE OF SOME PHILIPPINE SEAWEEDS
 

Aurea V. Lontoc, Teresita Portugal, Evelyn Ladines and Julita Gonzales
 

Food Research Division, Food and Nutrition Res-arch Institute 
HS30 Compound, Taft Avenue, Manila 

Data on edible seaweeds can s.rve as a basis for using seaweeds in the diet of 
normal persons and those su'tering from nuritional deficiency. As sources of iron 
and iodine in part icular, snwns ca, n help corre:t i ron-deficiency anemia and 
endemic goiter. Local ,,iw,,ds have been analysed for essential elements, 
electrolytes, vitamins and e'ssntyisri amino acids. The methods used were atomic 

absorption spectrophornetry for copper, magnesium, manganese arid zinc; flame 
photometry for sodium And potass ium; ,olorimetry for- i odi ne, iron ard phosphorus; 
titratoro methods for ecalcium ind protein; grav inetric methods For moisture, fat 
crude fiber ond ash; c}hro-mato' "a phi-co1orim ti'c nmethods or carotene ano amino 
ac ids; fnluorerr,otry for thliamin e And rtbofliavi.n; and a inicrobiolog ical mctired for 
niacin. Results showed that 100 g of the following fresh edible seaweods meet the 
RDA for one or several nutrients: 
Ilydroc]athrus chlatratus (ha I balulang) , Acanthopora spicifera Hcuot) Laurencia 
papilloa (culot), Gracilaria arcuata and uSrgaSiS.M fulvellum (kulf'u) for calcium, 
iron and iodine; Entiromorpha intestinales (lumot ti baybay) , Gracilaria 
nu.cheumio id es ( canut-cAnut ) tt1ymenia A vtlae (gayong-g yong) Hiypnea 

S.r oj d(s (c-u.ot ti pus) for ir on and 11ne Caul.erPa_ racemosa (lato or ar'arosip) 
nI m Iia verrucosa (caocaoayan) for iron, iodine C dium tenue 

('P.,C ar.a-sumn-ii irnm phy1 lur (kul af'u) , Enteromorpha compresa ( lumot) and U-lva 
ptrh-usa for ron; Ulva lactuca (gamgaet or lab-labig for iagnesium, arid arLgassurn 
!a,'' lv i ruai'u) .lormojphysa triquetra, Sargassun crispifol u (kul afu) Sargassum( , i n , 
inrf if'im (Mulafu), argassupm gigan tel folium (kulafu) Caulerpa pc tata, Eucheuma 

e, 'it;ir~ -(gus.)), .Eucheu,_ s Pinosum (guso), Gracilaria coronipifolia (caocaoayan)-

Grailaria salicornia (canut-caut), Laurencia okamurai (culot) and Scinaia 
monli i -r'itn)T() forSor OR iodi ne. 

PS. B-49 

DEVELOPMENTS IN POSTHARVEST TECHNOLOGY OF FRUITS AND VEGETABLES
 

D.K. Salurkhe and S.S. Kadam 
Mahatma Phule Agricultural University, Rahuri 413722
 

Ahmednagar, Maharashtra, India
 

Several methods such as control of* environmental conditions surrounding the 
products, ionizing radiation, use of solar energy, canning, preservation by food 
additives/preservatives and freezing are employed to prevent postharvest losses of 
fruits and vegetables. Recent developments in these areas of research and tha 
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feasibility of employing these methods in developing countries such as India are 
discussed.
 

PS.8-50
 

IMPROVED TECHNOLOGY FOR TRADITIONAL PHTLIPPINE
 
ALCOHOLIC BEVERAGES
 

Priscilla C. Sanchez 
Department of Food Science and Technology 
Cllege of Agriculture, U.P. at Los Banos 

College, Laguna, Philippines 

Through use arn fermvnrL. ott and ofuf improved 1i. p rocvz;s selection efficient. 
strains of microorgarnisms the yI]c id vnd qua £tQy (f four traditional alcoholic 
beverages, namely, sugarcane wine ("basi"), r iao wi.nwe ("tapuy"), coconut wine 
("tuba") and distil led cocmut wine ("]ambanog") were greatly improved. "Basi" 
fermentation using selected strains for alcohol and fI avor production such as 
;accharon yces cerefv is iae DFST 156 , Pe,,ococcs pn tosaseus DFST 58 and -Lactobacillus 
cas. DFST' 302 hais i ncreazsed the al.cohol content by 2 to 3; and yield by 15% as 
compared with the traditional method. Sensory evanluation of the product showed that 
the "bas '' produced f racm the inproved pracess received a significantly higher 
accepta bility than "ba i produced by the traditional method. Selected strains for 
"tapuy" were Rhizopus oryzae DFAT 3, Mucor rouxii DFSI' 45, Saceharomycopsis 
fibu igra DFST '0 ard :saccharony'ces ecerevi a Fl-T j14. Fae 'tr tins have go-d 
activity in producing amylase, aroma, flavor and alcohol hrt, ncoeasing he yield 
of high quality pro iact. "Tuba" fermntation consisted of a wide va,' kty of both 
useful and spoilage microorganisms, partic ularly Sacchararny.' chev aL eri and 
S.baili ar bali. Addition of 3% Ceriops tagal Perr bar'k it, 'oLlecting 
contatine r did rot inhibit these microoganisns and k i lIed id P) spoi age 
micr o ngr is,n i.ncreased alcohol content by 3 to 11, minii,iz ing the, astringent 
ta;te of thn product, improvement in the quality of "lambanog" was achieved by an 
improved Ferme nt ion process and controlled temperature of dibti,Ilation. 

PS. !3-51 

REMOVAL OF AFLATOXINS IN PADDY BY PARBOILING AND MILLING
 

Ramesh V. Bhat and P.G. Tulpile,
 
Food & Drug Toxicology Research Centre, 

National Institute of Nutrition, 
Hyderabad-500007, A.P. , india. 

Aflatoxins, the naturally occurring mould metabolites, have been unequivocally 
demonstrated to be responsible for cansing disease outbreaks in India and Kenya. 
Maize and rice have been found to be two of the high risk commodities for aflatox ii 
contamination. Paddy harvested under abnormal weather conditions, such as cyclones 
and floods in kad[,i, Ias been found to be contaminated with aflatoxins up to 130 
ppb. A study of the reduction of aflatoxin by various rice processing steps is 
reported. Popular varieties of paddy, after autoclaving, were artificially infected 
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with toxigenic strain of Asperqillus parasiticus. The aflatoxin produced in these
 

samples was determined. Aliquots of sample were subjected to polishing, and to 

parboiling followed by dehulling and polishing. The process of hulling removed 50 

to 70% of the ftataxin pro;.nt in the original contaminated paddy. The process of 

it, by larb broughtmilling, fuctrtir rduced P. iling per se down the aflatoxin 

conterL. in paddy by htuL 50'1, and aft.r hu].llng and iiiL.ng the aflatoxin content 

was r,. a cr1 to 7 and 17% of" that or igb na i y ,present, Any aflatoxins present in 

paddy can thus be removed to a conside;able extent by the normal methods of 

proc ,ssi ,. 

PS.B-52
 

DEVELOPMENT AND SUITABILITY OF LOCAL MILK COAGULANTS
 

FOR MAKING HARD AND SEMIHIARD CHEESES
 

Clara L. Davide
 

Dairy Training and Research Institute
 

University of the Philippines at Los Baios,
 

College, Laguna, Philippines 

Abomasa of adult carabao and cattle have been tapped an indigenous sources of 

potential milk coagulants as substitutes for the costly imported calf rennet in 

local manufacture of ripened hard and s;e:ihard cheeses. Among several formulations 

developed, IFS-6 crude extract from cattle g/ave the best characteristics. One ml 

extract can clot 100 ml normal milk at 30 C in 3-6 minutes, retaining its clotting 

activity at 25-44 C and pH 5.5-7.0. Optimum temperature for coagulation, however, 

varies from 36 to 40 C. This is not highly protr Iytic but ts clotting activity 

ard microbiological quality is lower than that of the importd runet. Tests on 

technological suitabiL ity of the local coagulant in the flIlnLlf i ,ore ')f Cheddar, 

Blue, Gouda, Edam and other ripened ch. ses show,.d that yield. composition and 

sensory qualities of the chee::es after 4-5 months storage are not significantly 

di fferent from those made with the imported rennet. During early riptning, however, 

the rennet-substituted cheeses gave slightly inferior Flavor, aroma, body and 

texture. Hard and semi-hard cheeses can thus be manufactured in the Philippines 

using a locally prepared milk coagulant thereby reducing rennet and cheese imports. 

PS.B-53
 

THE EFFECTS OF PROCESSING ON THE ?ROTEIN QUALITY OF MUNGBEAN
 

J.5,. -useb io and P.S. Eusebio, 
lnstituote of Human Ecology, 

University of the Philippines at Los Bahios,
 

College, Launa 3720, Phil!ppines.
 

A biological testing using r .s wa; carrWi out to study the effects on the 

protein quality of mun-beans of lehulling, germination, roasting, boiling, and 

supplementing with cereals fort ified with vitamins and minerals. True Digestibility 
Kjefficient (DC), Biological Valu,. (BV), and Net Protein Utilization (NPU) were the 
parameters used. A total oF 35 male weanling rats of Sprague-Dawley strain were 
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randomly assigned to six mungbean-based diets (undeulled, dehulled, sprouted,
roasted, boiled and baby food product) formulated to contain 10% protein. Skim milk
served as control protein. Results are presented that show that processing markedly
improved the digpestibi lity of mungbea" protein. In terms of NPU, dehulled
sprouted, roanite and boiled :nuingbean were significantly comparable. The NPL' of
baby food murugbe an-basa; dint (81.18) was the highest among all mungbean diets,
wh!2hL is indicoative of a hai naed amino acid pattern as a result of cereal-legume
protein supplementing, fortified with vitamins and minerals. 

"S. B-54 

HIGH ENERGY TOFU FROM SOYBEAN MILK AND COCONUT MILK MIXTURE
 

Elias L. Escueta
 
Department of Food Science and Technology
 

U.P. Los BaFios, C01.lege, Laguna 3720, Philippines 

Tofu with increased calorica density was prepared from mixtures of coconut milk
and soymilk by coagulation with calcium Sul. fate. Mh" proteia content of the tofu 
decreased slightly while tWhe fat, content increa sl si ...,nit'icantly with increasing
levels 
of added coconut miLk. Hardness, springi, c;, cohesiveness and gumminess
exhibited similar trends, increasing from 0% to 9% or 1C.6% added coconut milk and
then decreasing with further addiLion of coconut milk to soynilk. The yield, and 
sensory quali.ties were not affected by added coconut milk. 'i us tofu manufacture 
with coconut 
milk enrichment warrants consideration especially in developing
countries where lack of calories is the most prevalent form of malnutrition. 

PS.B-55
 

VASCULAR STREAKING OF CASSAVE (Manihot esculenta Crantz)
 
AS AFFECTED BY DETOPPING, 02, CO2 AND RELATIVE HUMIDITY
 

Marcelo Quevedo arj OWe la K. Bautista
 
ASEAN - Postharvecst Hlortic ,lture Trainin g arid Research Centre
 

UP College of Agricultur e, Cotlege, L.aguna, Philippine, 

Cassava stems were detopped at varying Iris befure and after harvest; roots 
were stored at; varying levels of )2 CO,, and it different relative humidities to
determine their effects on the appearane of vascular streaking, rots, and changes
in physio-chemical characteris t. ic of the r- ut. diring storage. 1)etopping at.
50-100% and :;tritpirig of all the iave,; before and after harvest significantly
delayed vascular streak in but r-,d,,ned the dry matter content of the roots though
not the star,ii content. DIoppingNf t.er harvest did not affect the dry matter,
starch and HQ,7 content. D toppi ug 40 days before harvest was more effective in
minimizin i r''i r ;ti ... r ig ri:in at. 20 days. Storage in in atmosphere with 5, 10and 15% 0, in.l 0.03% ad)2 did not affect vascuid streaking significantly, however­
storage i idu 10% )2 at 1i% 0) minimizedr vascular streaking. CO2 at 5 arid 15%
aggravated iL. A relatiye humiit of 80-90 also suppressed streaking but resulted 
in a greater percentage of rotted roots. 
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PS.B-56
 

ALTERNATIVE CARRIER FOR POTASSIUM PERMANGANATE AS
 

ETHYLENE ABSORBER DURING TRANSPORT AND STORAGE OF BANANAS
 

D.B. Mendoza, Jr. and M.C.C. Lizada
 

ASEAN-PHTRC, Department of Horticulture UPLB
 

College, Laguna 3720
 

K.J. Scott
 
NSW, Department of Agriculture
 

CSIRO Division of' Food Research,
 
P.O. Box 52, North Ryde, 2133, Austrialia
 

A laboratory trial using perlite, vermiculite, pumice and clay vs permanganate
 

carrier; purafil and a Japanese sachet (both commercial preparations) was carried
 

out on 'Cavendish' bananas shipped from Davao to Manila. Shipment duration was 5
 

days inside an unrefrigerated container van at ambient conditions (27-15°C).
 

Assessment uf the effects of ethylene absorbents was done 15 days after, to mazimize
 

benefits from tie treatments. Ranking of the absorbents is reported based on 
ethylene con~entratiorns inside the pack on the 13th day, on CO2 concentrations, and 

on 0, content. In additinn, rankings are given for yeliowing of the peel and 
firmn'ess. Cly and pevlite which are both available locally have been determined to 

be suitable alternative carriers for" potassium permanganate. Both were effective in 

maintaining low levels of echylene, suitable 0 and CO2 concentration, color and 

firmness for ,edium term keeping at ambient conditions. 

PS.B-57
 

DETERMINATION OF AMINO ACID AND PROXIMATE ANALYSIS OF
 

UNCONVENTIONAL FEEDSTUFF FOR BROILER CHICKEN
 
GALLUS GALLUS (LINNEUS) STRAIN COBBS
 

Luzviminda M. Marzan, Edna P. laba, Paz V. Abis
 
Chemistry Department, School of Arts and Sciences
 

Manuel L. Quezon University, R.Hidalgo St., Quiapo, Manila, Philippines
 

A study on an unconventional foodstuff with commercial feeds as a control for 
comparison has been carried out on ,O broiler chicks (20-day old) fed for 45 days. 

The formulated unconventional feedstuff was given proximate analysis (moisture, fat, 
fiber, protein, ash an nitrogen-free extract) and its amino acid content 
determined. On these indices of nutritive value, the formulated ration was 
superior. 
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PS. B-58 

EFFECT OF DEGREE OF MILLING OF RICE ON PROTEIN AND ENERGY
 
UTILIZATION BY PRESCHOOL CHILDREN
 

Benigna V. Roxas, Carment LI. Intengan, Maria Isabel C. Santiago
 
Nutritional Evaluation Laboratory,
 

Food and Nutrition Research Institute, NSTA, Manila
 

and Bienvenido 0. Juliano
 
International Rice Research Institute, Los Banos, Laguna, Philippines
 

Brown rice has relatively more pr-tein with slightly higher lysine content, B
 
vitamins and oil than milled rice, but it also has more dietary fiber and phytate
 
content. Brown and milled IR32 rice had similar NPU in growing rats. Confirmatory
 
balance studies were undertaken on preschool (1.5-2 years old) children to compare 
protein and energy utilization in brown, under-milled (5% bran removal) and milled
 
(9% bran-polish removal) rice. Because of bulk, only 2/3 of N was from rice and 1/3
 
from casein. Control diets had casein as N source. Coconut:corn oil (9:1) blend
 
contributed 25% of energy intake with the remaining carbohydrate from sucrose and 
mung bean noodles. The subjects received vitamin and mineral supplement. Energy
 
intake was at 10& ':cal/kg body wt daily. At a daily intake of 250 mg N/kg body wt,
 
six children showed similar appar. nt N absorption and retention and energy 
absorption values on the three diet:. The casein diets I and II were better
 
absorbed out N retention and energy absorption were similar to those of the rice 
diets. Repetition of the balance study on four children at 200 mg N/kg body wt 
daily gave essentially similar results. Frther data using 200 mg N (rice:powdered 
milk 2:1 N Wusis)/kg body wt ar_ presented since Powdered milk is more commonly used 
than casein. Results suggcst. that the nutritional advantage of brown rice over 
milled rice is its higher content of B vitamins in the bran layers and embryo.
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PS. C-I 

VEGETABLE RENNET FROM WITHANIA COAGULANS
 

Y. Aynehchi
 
Department of Pharmacognosy, School of Pharmacy
 

University of Tehran, Iran
 

Rennet was extracted with 10% aqueous solution of NaCl from the fruit of
 
Withania coagulans. The crude enzyme(s) was purified by dissolving it in 5% NaCl
 
solution and centrifuging. The supernatant liquid was treated with NaCl and the 
precipitated enzyme(s) was removedI by centrifuging and dried at room temperature. 
100 g of dried fruit yielded 7.0 g. One half mg of this rennet is capable of 
coagulating 1000 ml of milk. The vegetable rennet is stable at room temperature and 
the loss of activity after, one year is negligible. Cultivation of Withania 
coagulans yielded 1500 - 1800 kg/ha of fruit. Gel filtration of the enzyme(s) on 
Sephadex G-25, C-100 and DEAE- Cellolose gave a single highly active band. Disc 
electrophoresi , of the eluted enzyme(s) indicated a mixture of at least three bands. 
BehavLor of unis vegetable rennet on column and disc eLectrophoresis is quite 
different from that of calf rennet. The quality of the taste of the cheese prepared 
with vegetable rennet compares well with that from calf rennet. 

PS. C-2 

INFLUENCE OF NITROGEN SOURCE AND CONTENT, OXYGEN AND pH
 
ON THE METABOLISM OF PSEUDOMONAS OVALIS CULTIVATED ON PETROLEUM
 

Doreya Zaki, *Samir El-Badrawy, Mohamed Naguib and Nagwa Atef
 
Botany Department, Faculty of Science, Cairo, University
 

and *Petroleum Research institute, Cairo, Egypt
 

Pseudomonas ovalic was cultivated on different media containing urea, ammonium 
nitrate or sodium nitrate as nitrogen source and a petroleum wax distillate (boiling 
range 300 - 1100°F) as carbon source. The assimilation of these nitrogen sources was 
studied under conditions of limited aerobic and of sufficient supply of oxygen. The 
metabolic activities were studied under pH adjustment and non-adjustment. 

The highest accumulation of biornass occurred when urea was the sole source of 
n i trogen. Oxygen has a substantial influence on the bicinass accumulation, the 
cellular protein content and the change in the character of the hydrocarbon. A 
higher cellular prote in content arid biomna s were obtained in the presence of 2.5% 
urea and a continuou:; vigorous air supply (30 1/hr/flask), than in the presence of a 
Limited air supplly (shaking flaJss). p11 adjustment during cultivaticn was important 
to maximizing the yield. The most efficient use of the wax distillate occurred in 
the presence of' sodium nitrate or a high amount of urea. 
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PS. C-3 

NEW, NATURALLY-OCCURRING PLANT GROWTH REGULATORS
 

Andrew J. Welebir
 
Biochemical Marketing Corporation
 

3506 N. Nottingham Street, Arlington, Viginia 22207, U.S.A.
 

The isolation and identification of naturally-occurring plant growth regulating
 
agents has become of major agricultural importance. Two such compounds recently
 
reported are 1-triacontanol and brassinolide. Reported here are a series of
 
naturally occurring plant components which have been found by the author to exhibit 
plant growth stimulating activity surpassing all known plant growth regulators to
 
date. The new compounds are effective at sub-nanomolar concentrations when applied
 
to crops as a foliar spray, and have shown increases in the dry weight of seedlings
 
ip preliminary greenhouse trials of up to about 99% a few days after application. 
Further, the compounds are effective only when in solution with selected non-toxic 
electrolytes. All crops tested have responded markedly. Field trials for the 1982
 
growing season ore being conducted on a variety of crops; corn, soybeans, tomatoes, 
radishes, carrots, peas, beans, and others. The results of these trials are 
reported.
 

PS. C-4 

THE SEARCH FOR POTENTIAL SOIRCES OF PROTEINS THROUGH
 
TAXONOMICALLY ORIENTATED STUDIES
 

Hock-Hin Yeoh
 
Botany Department, National University of Singapore
 

Lower Kei t Ridge Road, Singapore 0511
 

Leslie Watson*
 
Taxonomy Unit, The Australian National University
 

P.O. Box 475, Canberra, Australia 2601
 

Successful cereal and pasture crops have many essential characteristics in 
addition to their protein content and amino acid composition. Nevertheless, the 
nutritional status of the protein is presumably relevant to the search for potential 
new crops. Data on seed/leaf protein and amino acid composition allied with 
taxonomy migIt help in locethng potential donorl of useful genes for existing crops. 
In this context, we have examined the protein and amino acid content of seeds and 
leaves of grasses chosen to represent fairly the family as a whole. Seed protein 
content from 10 spe: !3 (72 6enpra) ranged from 4.0 g% fr. wt. in Oryza sativa ev 
Calrose to 27.5 qT fr wt. in Feshuca hooker ana. The existence of a taxonomic 
pattrn in Lhe amino acid cnomposit! n was confirmed. Nutritional chemical scores of 
the seed proteins, but not tntal protein content, correlate with taxomonic 
groupings, lysine being the limit[ing essential amino acid in several of the tribes 
(e.g. chloridoedK .nd panicoids) . Leaves from 88 species (58 genera) are low in 
protein ,ontL.t, wi-0 an average of 2.2 1 1.0 g% fr. wt. Analyses of the total leaf 
amino acid pMI.,,rs also show consistent differences between major taxonomic groups, 
and identi. y sooHucine, valine, methionine and cysteine as the nutritionally 
limiting essentiaL amino acids. Seeds of several non-cereals (eL f3romus spp., 
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Stipa spp., Nasella sp., Anisopogon sp., Ehrharta spp. and Microlaena sp.), some of
 

which grow in arid regions unsuitablc for existing cereal crops, and which have not
 

been subjected to human selection and genetic improvement, have a protein content,
 

amino ac'd composition and chemical scores similar to, or better than, many of the 

cultivatc cereals.
 

PS. C-5 

NEW WAYS IN THE DEVELOPMENT OF FOOD PRODUCTION: TITANIUM-CHELATE
 

I. Pais, M. Feher and Z. Szabo
 

Department of Chemistry, University of Horticulture
 

H-i118 Budapest, Villanyi ut 37-43, Hungary
 

The insolubility of natural compounds of titanium makes it practically 

unavailable to plant roots. We have applied the watersoluble and pH-stable chelate
 

of titanium with ascorbic acid as a very effective agent in plant nutrition. By 

using a very low concentration (3-10 g. i/ha) the yield of wheat, corn, alfalfa, 

sugar-beet, apple, wine-grape etc. can be increased on an average by 10-15%, and at 

the same time the quality of product (carbohydrate and protein content) ca.n also be 

improved. The foliar application of titanium-chelate increases the activity of some
 

enzymes and can promote the uptake of other nutritional elements from the soil. 

This compound is not toxic but favourable for living systems, and no problems of 

environmental contamination occur. We also have very promising results in animal 

nutrition. 

PS.C-6
 

PRODUCTION OF SINGLE-CELL PROTEIN FROM GREEN PLANTAIN SKIN
 

Flor Pujol and Susan Bahar
 

Universidad Simon Bolivar, Dept. Biologia Celular
 

Laboratorio de Fermentacion, Apartado 80659
 
Caracas, Venezuela
 

Pichia spartinae was grown on the skin of green plantain (Musa paradisioca). 
The green plantain skin constitutes an agroindustrial waste with a high level of 

total carbohydrates, 3% simple sugars, 50% starch, 9% cellulose, and 12.4% 

hemicellulose. The hydrolysate of the filtrate of plantain skin (4% W/V) was usec 
as a sub trite. Acid hydrolysis with 1.5% (W/V) sulfuric acid, at A temperature of 
1100 1F, for I, ilinutes, showed optimum growth of the yeast in the, ai ,id-hydrolyzed 
filtrit at pH1 of' 4 and a telperatLure of' 30 C. After the additit n of' 0.2% (W/V) 
yeast - X1 op nIUM 1J t IOn the , te bioma:3s c, w 7 .80 Y ul U t F -,.t to vledium) oV .. :; 
Hg/mwitIU yield of 37-O% . The bi.omoa;s contained 52% protein, il,)X PNA, and 0.05% 
D)NA. :4i ohr)a Ihydlrolys is was done with the yeast Endomycopsis fibuliger grown on 
ufilltrate,,d, n hriydrolysis substrate. After microbial hydrolys i.;, the '-icdium was 
flIterel ani ,; as) a :substrate for the growth of Piclia sprtinae. The optimum 
pretratm,_rt ttune of the substrate with E.fibuliger was ))I h. Fi.nal biomass 
production wis i-)wl co[mp,ared with thait by lydrolysis. "h, resultsobtaiined hii 
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obtained demonstrate that the skin of plantain could serve as a low-cost substrate
 
for the production of microbial proteins.
 

PS.C-7 

ALTERNATE FOODS FOR THE GROWING POPULATION
 

Sonia Y. De Leon, Leonora N. Panlasigui and Romualda M. Guirriec
 
UP College of Home Economics,Diliman, Quezon City, Philippines
 

"Alternate foods", defined as indigenous plant and animal food resources
 
consumed by some minority groups but 
not traditionally or conventionally used as
 
food by the general populace, can substitute for or complement conventional protein,

calorie, mineral and vitamin sources and thus alleviate malnutrition. A study on 
alternate foods has been conducted by which 33 provinces have been surveyed and 938
 
samples identified (566 plants and 372 animals). Of these, 16 animal samples and 
1411 plant samples have been scientifically identified. Examples of these alternate
 
foods are the acacia (Samanea saman) fruit; anahao (Livistoma rotundifolia) bud; 
dutsarita (Alternanthera versicolor) tops and leaves; lingat (Begonia nigritarum) 
tops, leaves ard stem; dagang palay (Rattus mindanensis mindanensis) meat; and 
salagubang (Leueopholis irrorata). Activities still to be undertaken are proximal, 
nutritional and toxicological analyses. systematic identification of other alternate 
foods and dissemination of information to the consuming public. Although people 
will require time to be convinced to consume alternate foods, it is believed that 
these foods will both help solve problems of food insufficiency and also help 
increase the total ii,,cme of the rural and urban poor by small and large scale 
production of such alternate fuods.
 

PS. C-B 

PROTEIN PRODUCTION AND LIGNIN BIODEGRADATION BY MYCELIAL LACCASES
 

G. Giovannozzi-Sermanni, M. Luna, M. Badiani
 
Agricultural Chemistry Institute, University of Viterbo
 

Strada Riello - 01100 Viterbo (Italy)
 

It may be possible to obtain protein-rich biomass for animal and/or humal 
nutrition from lignocellulosic waste materials. The transformation of such material
 
into proteins starts with degradation of cellulose and lignin by cellulase and 
laccase produced by bacteria (Pseudomonas spp. , Flavobacterium spp. , Hormodendron 
spp., etc.) and Emycetes (Coriolus spp., Fomes spp., Poluporus spp., Pleurotus spp.,
Trametes spp., Agaricus spp. , etc.). Mushrooms, in particular, through the 
metaboliziation of lignins and cellulose, produce large amounts of protein-rich 
materi..- (mycelim and carpophores) with high content of essential amino acids. A 
close rei at[oh.ip between laccase activity, growth rate and protein content of A. 
bisporus myoelimtri has been found. Experiments carried out "in vitro" (with purified 
enzyme from A. bp:o urus) and "in vitro" (mycelium of the same mushroom grown on a 
compost medium) :;how the possibility of improving laccase activity by activators 
(simple phenols) in order to improve protein production. 
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PS. C-9 

MICROBIAL AND ENZYMATIC UTILIZATION
 

OF STEAM-PRETREATED FORESTY AND AGRICULTURAL WASTES
 

J. Hollo, E. Laszlo, K. Reczey
 

Central Research Institute for Chemistry
 

Hungarian Academy of Sciences, H-1025 Budapest, Hungary
 

In recent years world-wide research on more extensive utilization of renewable
 

resources for the production of chemicals, energy, fodder and foodstuff has be-. 

intensified. We have investigated the enzymatic hydrolysis of wood chips and -.±ze 

stalks pretreated with high-pressure steam followed by expansion. The enzyme was 

produced from Trichoderma reesei QM 9414 grown on the pretreated waste. Maximum 

cellulose waste concentration used in the fermentation wa6 30 g/. resulting in a 

final enzyme concentration of 1.8-2.0 filter paper units /cm . The enzyme­

containing fermentation broth was used directly without enzyme concentration. A 

10-15% substrate concentration was used for enzymatic hydrolysis. A two-step
 

hydrolysis improved conversion. Utilizing the favourable adsorption properties of
 

the enzyme, only fresh buffer was added in the second hydrolysis step. With the use
 

of 13% substrate concentration at an enzyme:substrate ratio of 13.3 IU/g and 24 hour
 

hydrolysis time, a 91% conversion (25% higher than with the one-step process) was 

achieved. The broth, containing 25-30 mg/cm of reducing sugar, was utilized, after
 

the addition of nutrients, by three different species of Candida yeast. Sugar
 

utilization was 92-94% both in the case of Candida guilliermondii and Candida 
tropicalis. Yeast was obtained at a rate of 0.5 g/g sugar, with a protein content 

of 35-)0'%. 

PS. C-10 

EFFECT OF DITHIOCARBAMATES ON THE PRODUCTION OF CITRIC ACID,
 

KOJIC ACID AND CELLULASES BY FUNGI
 

K.G. Gupta and A.P. Bidwai
 

Department of Microbiology, Panjab University
 
Chandigarh - 160 014, India 

In the presence of tetramethyithiuram disulphide (TMTD) (0.2 ppm), sodium 

dimethyl dithiocarbamate (NaDDC) (0.1 ppm) and zinc dimethyl dithiocarbamate (ZnDDC) 

(1.0 ppm), a significant increase of the order of 103, 103, and 11% respectively, in
 

citric acid production by A.nier was observed. With these compounds about 100% 
increase in kojic acid production by A. flavus-oryzae was also observed. Different 

concentrations of TMTD, NaDDC and ZnDDC, affected the amount of cellulase activity 
in the culture filtrates of Trichoderma reesei. After eight days' incubation at 

28°C the greatest inc.rease in Avicelase CMCase and B-gucidase rver the controls 
were observed at. 0. 1 ppm (TMTD) , and 0. 4 ppm (NaDDC and ZnDDC). There was a 
decreaise in growth in the presence of' these compounds. However, at 12 days 

incubation, Avi celasie and CMCase production increased greatly over the controls for 
0.2 ppm TMTD, 0. 1 ppin NaI)DC and 0.2 ppm ZnDDC, but B-glucosidase activity was 
reduced considerably. Total protein in the culture filtrates increased with 
increase in cellulase activity. No change in pH was observed at eight days 
incubation but pH increased (not exceeding 5.9) it 12 days incubation. 
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PS. C-1I 

TRANSFORMATION OF MUNICIPAL WASTE TO CHEMICAL FERTILIZERS
 

Raja Hussein Abu-Samn 
Chemical Engineerin g Department, Fac ulty of Engineering, 

Riyadh tniversity, Riyadh, 
Saudi Arab i, P . Box 15218 

The advantages of solid waste d L;pna] are g airing the attention of municipal 
authorities, especial'y in the evlop-:n,u o nor,. To dispose of nunicipal waste, 
to clean the environment inA to pr'otect tLe halth of .}e community are some of the 
aims of an adequate muni pal waste disposal progrm. The transformation of solid 
municipal wast to fert ii:rz is a pro ess with the V&i advantage oft disposing of 
the waste and producing a 0e.rt i .:cr to increase soil productivity. Aerobic or 
anerobie hai'of-rial processinig of waste can ho used to produce the fertili zer. The 
value of th, ltLc Kh izer for agr'icul-turu A- 4rds i, n ir,; chemical ,oitent, and 
requires proper application ini different soils and for" different crops. The 
process, producLinn and mnagr;ement details, and the qual. ity of the fertilizer 
produced from solid waste, as carried out in a developing country, is described. 

PS. C-30 

PHEROMONE TRAPS - AN ADDITIONAL METHOD IN THE
 
PLANT PROTECTION WARNING SYSTEM
 

r.rurghardt 
Hoechst Aktiengeselilchaft, D-6230 Frankfurt/Main 80, FRG 

The monitoring of pest populations has long been an important part, worldwide, 
of crop protection measures. Using a wide variety of different methods, such ac 
visual observations, beating method, trap bands, soil samples, light traps etc., 
there have been many attempts to anticipate the arrival of pests so as to allow 
appropriate control measures to be carried out in good time, s:;ystemati ally ;ind 
hence more effi ciently. This highly labou"-intensive noniLoriuog work has hitherto 
been undertakeni mainIy by official bodies in conjunction with their warning service. 
To show the rankrig a,:cord, d to the use of pheromone traps, the Federal Repub lic of 
Germany is uaken as an ex.ample. For the growers, the use of pheromone, traps as a 
method for prognostic pur'poses is Found to be economically justifiable. 

PS.C-31
 

CHITIN SYNTHESIS INHIBITORS - SAFE AND NOVEL INSECTICIDES 

D. Dale
 
Chemistry Department 

The International Rice Research Institute 
P.O. Box 933, Manila, Philippines 

Chitin synthesis inhibitors are moult - inhibiting chemicals which upon 
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ingestion selectively disrupt chitin biosynthesis in larval insects. These new 

insecticides are non-persistent in soils and have very low biological magnification. 

They do not appear to have any ad'erse effect on non-target spacies such as fish, 

birds annlr The:;e hoi',, d,:- actand m s. no'e.l c as reversible inhibitor of chitin 

synthesis by blocking ' i.i,. 'yni ii' I,, . i firLurobe zuron arid B> y Si )124, two 

V'a' iW , as ic .Wiag[iin5L cr'p 'p' suc asMir ti syIthesis ihitlors, 	 wntr e 
c, po)o pitra malri tai , hhi:Ji P;a' roll r,, Syleptatihe r ice.' sw rming cat;-rp 

Vefr iiat, } 1il f;.ei.gat.a , sweet potato weevil, Cy~ - r'ic.ru , cuo rbi 
on lI i '!i- 'nortalitype .poni and hairy caterpilliar, eriv a-a cliri he jta

-


-ro presented. ih.? pj)e';tes 	 C ,''; als induced va"Vhii,,fts_,ri,.et-LCi1' 'B s''''ieu as 

or ie cuticle, oo'i n out of th, bkiy ii l, inability51;ackernirg arid shrivelling 
molt, etc. The use of these 	wafe ins'ecti,'; '; -y proqru;sivelyL, shed the larval 

reduce our dependence on broad-spnctrum neuroto ic insecti, ides W dng to morc 

ecologically sound methods of 	insect management.
 

PS.C-32
 

ACID AND ITS EFFECT ON
rETRACHLORO-o-PHENYLENEDIOXYACETIC 

GEt:MINATION OF SEEDS. SYNTHESIS OF HALOGENATED BENZODIOXOLE
 

CARBOXYLIC ACIDS AND DERIVATIIIES
 

I. Zeid, S. Yasin And H. Ahdel Bary
 
F, ilty of Education, Moriut'eia Univer'sity, Shebin E.-Koam, Egypt
 

Since cer jin halogenated aryloxyalkanoic acids acquire plant growth regulating 

Act vities, we have synth.sized a series of Letrahalo-o-phenylenedioxyacetic acid 

derivatives and lestea their effect on germination of seeis. 

T toracil oro- and tc trabromo-o-benzoqui none react with ethyl diazoacetat e 

yii ng ethy ]-4,5,6,Y-tMtrachloro- (Ia) and ethy l-4,5,6,7-tetrabrcmobenzodi­

ca rhox y Lat I. respectively. (Ia) subjected alkali­i, When is to 

hyd,'; Lysis, the corr.,;poaing phenylonedioxyacetic acid (Ic) is obtained. The 

iydtrolysis of the brom:)-ar ,alogue (Lb) follows the same course, yielding the 

,:orrsparding tetrabroophianylenied ioxyacetic acid derivative (Id). 

R'
 

Ia; R = Cl, R' = COOCH	 If; R = Br, R' = CONHNH5 


b; R = Br, R' COOC.H	 g; R = Cl, R' CONHNCICH 3)25 
h; R = Cl, R' = COC1 

c; R : Cl, i' =COOM 


d; R = Br, R' = C0011 i; H = Cl, R' = CONlHC.II Cl -p
 

e; R = CI, H' = COUdIltI 	 j; R = Cl, R' = CDNHC IIO.) 
27 	 2 

Ilydra zin e hydrate reacts with (1a) as well as with (Ib) yielding the 

corresponding hygdrazt(is (Le) and (IF), respectJvely. ([e) Condenses readily with 

acetone yieldirug (Lg' . In order to prepare the aniide derivatives of ic), the 

acid chlorid e (l1) was prepared through the reaction of (Ic) with thtonyl chloride. 
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(Ih) reacts readily with p- chloro-aniline as well as with 2-amino-5-nitrotoluene 
yielding the corresponding anilides (Ii) and (Ij), respectively. 

We tested the e ffect of tetrachloro-o-phenyl ened .oxya etic acid (Ic) on the 
germination of seeds. The acid shows s.igni fi.nt selectjve actAvity on the 
germination of seeds of common wheat ( Tnr i corn vi,gare), broad Lean (Viia faba ) and 
Egyptian cotton (.ossypium barhadenre). 1In .eo4rrr;t to tho ocid, the od iurn .salt 
l.acks this activity. T s, t c.Aid shows an i nh il it oFy reflect on the germi nation 
of monocoty edonous wheat seeds in low concentration. A vItch higher concentration 
is required to givr a simila r elfFect on th.Ie germinatiort of the d.ityl edonous; cotton 
or Lean se.,ds. Thse result:s suggest that the acic d (In) poss:ibly " ,s in a manner 
whi.on1 I. di fr'e.rer from "2,- si'nce the latter is known to be na -ly affective 
agai nst dicotyiledonous plants. lie bromo-analogue (Id), as well as the prepared 
functional derivatives, were more or less inactive which might be due to their 
insolubility in water. 

PS.C-33 

IMMOBILIZATION OF a-AMYLASE
 

K. Balasubramaniam and K. Wimalasena
 

Faculty of Medicine, University of Colombo
 
Kynsey Road, Colombo 8, Sri Lanka
 

Commercial hydrolysis of starch is done economically using immobilized 
t-amylase and glucamylase. This study was undertaken to learn more about the 

details; of immobil.ization and }y.rolysis. The activity of "-amylase was measured at 
room temperature using dinibrosa, cylic acid as reagent. The percent activity of 
.- amyl c,:'oupled t 'yin-)o n broaide-activated Sepharose iB (100 mg) at pH 8.3 
,crea: I Ffrom, 721to 1.0 wn the concentration of A-amylase was increased from 1 

to 1Q0 g . in this rann, the log of percent activity of the immobilized -amylase 
was in'"ic-ly propnrn. otl to t"e log of concentration of a -amylase added. 
Immr lizi ..- ;myl ; ; r.d .t L C for fourr days was not only more stable, but 
-ilso .-- ,- ,,: 'Ji more c.i vity than the immobilized ii -amylase stored at 0C. 
ImmuK id ,-,-my ane:howe optimal activity in 0.02 M phosphate buffer (pH 7.0). 
The optima! s'b.ts te concentration for the activity of immobilized "r-amylase was 
1.651 tstarp'h. 

PS. C-34 

APPLICATIONS OF RECOMBINANT DNA RESEARCH TO THE STUDY OF PLANT VIROIDS
 

Dean E. Cress and Robert A. Owens 
U.S. I)epartmernt of Agriculture 

Beltsville Agricultural Research Center 
3-el..vilIe, Maryland, 20705, U.S.A. 

Viroids are infectious agents composed critip-ely of closed circular single­
stranded RNA of low molecular weight (1.1-1.3 x 10 daltons). They replicate in a 
wide variety of plants, and are often associated with specific disease symptoms. 
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tuber viroid (PSTV) presents a potentialTie disease caused by the potato spindle 
a food crop in tropicalobstac le to the adaptation and expansior, of the potato as 

clone's of PSTV have been constructed andand subtropical 1imates. Recombinant eJNA 

Ljel, t) lv, lop H hi111hly sensitive an reli abe method for the detection of PSTV. 

IV 00A and vi roid RINATis morthcd is ase onl hytc LI r.iicnn letwevn 1' 1 (0 iv. 

e xtr a t Fr'om Vi Cc i ssu ,.nd at tachl,+, <li ,'i i % i sapjc)r(t s Io-h as 

m ine ii tlvO>: iccombinaltO i tcr'onel Iulosu. crrrerL ,xperirnerts arc underwa'y t M ro 

I)NAs are them elv s infectious. f so, directed in vitr ma t1a,.l(2e5is will provide a 

new and powerful approach to ideitify regions of the virord molecule that are 

involved in v roid-host interaction. 

itS. C-35 

HETEROSIS AND GENETICAL RECOMBINATIONS FOR ROOT NUCLEIC ACID CONTENTS
 

AND SELECTION OF WATER STRESS ADAPTED WHEAT (T.AESTIVUM) VARIETIES
 

,. K. Brahmachari
 

1st Floor, Billding L1, B.C.K.V.,
 

Mohanpur - 74124,16, West Bengal, India
 

patternr of i nihritanc, and the identification of positiveUnderstanding the 
1 eterosis in respect of sorme root morphological characters of bread wheat, 

in certain ybrid combinations has already been accomplished.'T.aestivum i.) Theli 

Ur'1nf te 11Y6.7 seasorn a one way d ial 1ei croo:;ing was done amongst six wheat 
and sythesised- DNA var ietis '. ig contrasting root nuclei c acid contents (total-

nd NIA). )urnK 197-8 the root N-acid contents of F ord parents were determined 

;rwinG :ir!hy' rcthol at the anthesis stage after '"- label i U, of N-acid by 

tning w.ith via! inokope. From the study two hybrid combnations showing positive 

-aLd ,ontents could be identified. Both select ons and trialshnul:; for r),I 
rr- u;I',)'' or v',c . . ' and g.raina yield characteristics from these lines under 1/4th 

w'ma ir'itition yie.'lded six recombinants showing B-11% irmproved grain yield in the 

F :i,.*,n v'o, t pherri: ts. It, was concluded that (i) higher values for root 

i-a.ij ,:,L., ini what ' s indicated better adaptability under water stress and 

1ii) tire is ,ope for selecting recombinarts on the basis of biochemical 

ran.t<'rI which may shrow better yiJOl under water stress than parents. 

PS. C-36 

NEW SOURCES OF EDIBLE VEGETABLE OILS IN KENYA
 

laphael M. Munavu, 

University of Nairobi, Kenya 

One way to meet acute fa-lefi. nncy in diets isato irtensify the cultivation 
hinderof the conventl"anil oil seed;. C1 imatic c ondition anid cultural habits may 

thn cull vation c t,',ese oi , c dl crop-, in new regins.i< A second approach is to 

,denLti .: W o:; :;", w i ih are 1ridLq .);;owto virio,:; regloris and from which edible 

0 LIS ari i! 0:.0 :. Thoi; we have bne screning arid idlerit.ifying indigelous oil 

seed: which maicr5- A:lternative sources of edible vegetable oils in Kenya. The oil 

content of over forty iligenous seed species, and the physical and chemical 
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properties of some of these oils have been determined. In addition, the seed meals 
loft after oil extraction have been analysed for protein, carbohydrates, fibre and 
ash content in order to determine their possibly use as a6nimaL feeds tuffs. The 
viability of commorcia izing some of these oils has been determined using a rating 
classification which takes into accotunt oil content, seed ml. value, estimated seed 
availability, doarlesi'ation potential, etc. lables and figure surmarizinrg the above 
data, aid our preliminary coneclusions so far are discussed. 

PS. C-37 

CONTROL OF DRECHSLERA GRAMINEA STRIPE DISEASE OF BARLEY BY
 
A STRAIN OF STREPTOMYCES ALBUS 

S.K. Sinha, Meena Paliwa I 

Botany Dep:rtr LAnt,ra (Coleg,. Agra, India 
and N.C. Saxena
 

Chemistry Departmant. 4 D.3 College, Agra, India
 

During preliminary screening of the soil samples collected from various Indian 
localities for obtaining the antibiotic producing actinomycetes, an actinomycete 
culture (NGO-148) was isolated in pure form which was strongly antagonistic to 
Escherichia coli, bacillus subtiis, Candida albicans and brigLislera gramin e a. On 
the basis of morpholgiocal, cultural and some phys 101ogical c. harac ter istics as well 
as antibiotic sensitivity, this was identified as a strain of Streptomyces albus. 
The antibiotic substanc, produced by this strain is of non-po]yenin nature arid is 
different Crum that produced by all the known existing strains of 3.albus . The 
antibiotct substance produced by the present isolate when tested by t.he agar 
d i f usian method inhibits th e growth of a number uf plant pathogenic micro-organisms 
such as lusarium moniliformic , Penicillium chrysogenum, Curvularia lunata, 

_[iu_ , !I _ !.[ternata., mor,A [itr nu[ n[t b r[si !iel A a IPseudom[onas X an9_th!Omnas__vi.inicale_, 

X.iyrropeidi, thus indicating the wide scope of the control of' the plant diseases 
cau.,P'd by these mc ro-organisms. This antibiotic substance also brought about a 
reduction in Lh, development of" stripe disease of barley caused by ).graminea of 
05.26, Y1.% ;i 0 .62t% when the cultUwre filtrate was sprayed over the barley 
plants simul anusly with a week before or a week after the spraying tihe spore 
suspen;;ion of' [.gr'aminea, respectively. A reduction in disease development to the 
extent of AN?!, , 1 a rid 73% wa, also achieved when S.albus cultire was mixed as such 
it the soil, before the inf'estatian of' the pathogen, simultaneously with or after 
the irfetation, respectively. 
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FORMIC ACID WOOD PROCESSING: A KEY TO FOOD, CHEMICALS AND FUELS.
 

Robert K. Jordan
 
Gannon University, Erie, PA 16541 U.S.A.
 

Densely grown .egcum-ons trees provide foliage for ruminants, nitrogenated soil 
for high crop yieids, and wood (and bark) or digestion by 80% formic acid at 
105 C/atmospheric pre:;ure. The celu lose pulp may be used for confined ruminant 



feeding (increased meat-dairy products yields), for enzymatic hydrolysis to glucose 

(micro ials and microbial processes, e.g. ethanol), or directly for microbial 
producion (mushrooms, Thermoactinomyces). The liquor is distilled to recover 

formic acid and acetic acid (hemicellulo:se hydrolysis). The undistilled portion 

containing iignin and sugars (hemicellulose hydrolysis) is useful as feed or 

substrate fKor microbials (e.g. Spirulina) after' water extraction. The unique 

residu l I inin iQ of low (,1 000) molecular weight, soluble in organics, and 

ess;entio lly :, poLy-alkyl-aryl ether which by acid catalyzed hydrolysis evolves 
m,*n,,,1no . Proi1 Jo Iymeri zed polyhydric propylphenols. In turn, these can be 

,onvertd by hydrgenoylys i (dehydroxylation and/or 'iydrodealkylation) to chemicals 
(phenol, benzenc) and propylbenzene which serve as a liquid fuel. This process 
based on delignifying wood is described in detail and advanced as an economic source 
of food, chemicals and fuel. 
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CONTINUOUS-FLOW YEAST PRODUCTION IN NUTRIENT-SUPPLEMENTED COCONUT WATER
 

H.A. Bergosia, E.H. Marga, J.R. Fabilitante and E.J. delRosario
 
Chemistry Department and National Institutes of Biotechnology and
 

Applied Microbiology, U.P. at Los Banoz College, Laguna, Philippines
 

Continuou:;-fiow culture of Candida tropicalis UPLB 1 in coconut water, which 
was supplemented with ammonium sulfate and phosphoric acid, was conducted in a one­
or two-stage 9-liter airlift fermenter at several dilution rates. The effects of 
some fermentation parameters on biomass production and carbohydrate utilization of 
coconut water were studied. Preliminary results of continuous-flow experiments 
using a "'2-liter fermenter are presented. 
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AGROFORESTRY IN FOOD AND WOOD PRODUCTION
 

Anacleto Duldulao, Severo Saplaco and Mercedes Garcia
 
UPLB College of Forestry,
 

College, Laguna, Philippines
 

Agroforestry is a cropping system, more appropriately applied to the uplands, 
which combines two or more agricultural and forest crops in the same area 
simultaneously with the ultimate purpose of having a combination of permanent crops 
growing on the land later en. Agroforestry when properly practised has the 
potential of producing substantial amounts of fool crops and livestock together with 
wood produ ts from the large areas of degraded/open uplands in the Phil ippines 
which are now minimaily productive. Application (of' our recent findings on the 
production and use of inoculants which could make agroforestry aven more promising 
as a cropping system for marginal and semLnt-marginal uplands for the production of 
more food is noted. 
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