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INTRODUCTION

Through the "Bibliography on Bean Research in Africa"
CIAT's Bean Information Center (BIC) aims to assist
those researchers interested in Phaseolus bean
production in Africa. It provides an annotated
bibliography to scientific literature on beans in
Africa. Supplement 1988 updates the "Bibliography"
(1983) and the 1984 and 1986 supplements. The
bibliography in its entirety is directed at national
programs and the bean research network operating in
Africa.

The present supplement contains 656 new entries,
Citations are organized by country to highlight national
bean program research and other research specific to
each country. Within each country, citations are
arranged alphabetically by author and, within each
author's papers, in descending chronological order,

Most citations are provided with a descriptive abstract
of their contents, and descriptors (see figure). The
source of the abstract is indicated by the acronyms AS
(author summary) and CIAT (database at the Centro
Internacional de Agricultura Tropical).

Separate author and subject indexes are provided and
alphabetically ordered. In the author index, not only
authors but also co-authors, are listed, together with
their respective sequential numbers. The subject index
lists major descriptors, again together with their
respective sequential numbers. By combining these
descriptors, more specific topics may be found, The
sequential numbers below each author or subject are
listed in numerical order,

Readers wishing to use BIC's documents may request
copies from CIAT's Library Photocopying Service by
quoting the citation's accession number.



Because the quest for literature is continuous, authors
are invited to notify BIC of their writing activities
specific to beans, not just in Africa, but in all parts
of the world. Contributions of copies of their new
research documents to CIAT's collection of African and
world literature are actively sought. By including them
in CIAT's abstracting services, in particular, BIC's
"Abstracts on Field Beans," worldwide awareness of the
documents' existence will be ensured and greater access
to them will be possible through the CIAT Library's
docurent. copying and supply services.

Correspondence may be adcdressed to Bean Information

Center, Information Unit, Training and Communication
Support Progran, Centro Internacional de Agricultura
Tropical (CIAT), Apartado Aéreo 6713, Cali, Colombia,
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0118

(Heliothis armigera) (Hubner) with ultra-low-volume spravs.  (Ethiopian

ABATE, T.; NEGASI, A. '1981. Chemical control of American bollworm}-—— Original title

Journal of Agricultural Science 3(1}:49-55., Engl., Sum. Enpl., il Refs.}——— Additional notes

llnst. of |Agricultural Research, P.0. lBox 2003,| Addis Ababa,

Pages Language Language
of paper of summary

Phaseolus wvulparis. Injurious insects. Lepidoptera. Heliothls armigera.

Ethiopia] }—— Author address

Insect control. Chemical control. Ethiopia.

Expt. consisting of ultralow vol. formulations of endosulfan (500 and 750 g
a.1./ha), cypermethrin (150 g a.i./ha), fenitrothion (960 g a.i./ha),
profenofos (750 g a.i./ha), and an untreated check were conducted for 2
consecutive yr against Heliothis armigera on haricot beans at the Awassa
and Nazareth Expt. Stations of the Institute of Agricultural Research
(IAR), Ethiopia. The treatrents were replicated 5 times in a randomi-ed
complete block design on 20 x 20 m plots. Of the insecticides used, single
application of cypermethrin gave a more consistent and significant control
than the check 1in both _seasons at both stations. A new product,
cypermethrin/profenofos 166, substituted for fenitrothion at Mazareth in
rthe 1980 season, gave promisirg results to warrant further testing.
Endosulfan, a recommended insecticide against the American bollworm in the
past, was not as satisfactory as cypermethrin in its control of H. armigera
on haricot beans. [AS]

Descriptors

|— Abstract

Abstractor
and/or translator



GENERAL

1730
32510 AL~-JIBOURI, H.A,; KASSAPU, S. 1987. FAO grain legume program in East
and Central Africa. In Consultative Group Meeting for Eastern and Central
African Regional Research on Grain Legumes (Groundnut, Chickpea, and
Pigeonpea) Addis Ababa, Ethiopia, 1986. Research on grain legumes in Eastern
and Central Africa; summary proceedings. fatancheru, India, International
Crops Research Institute for the Semi-Arid Tropies. pp.89-93. En, [Plant
Production and Protection Division, FAO Via delle Terme di Caracalla, 00100
Rome, Italy]

Phaseolus vulgaris., Statistical data. Yields, Production. Burundi.
Ethiopta. Rwanda. Somalia. Sudan, Uganda. Ghana.

Data on harvested area (ha) and ylelds (kg/ha) are given for various grain
legume species (including beane) grown in different eastern and central
African countries such as Burundi, Ethiopia, Rwanda, Somalia, Sudan, and
Uganda. (CIAT)

1731
28189 CALDERON C., W. 1985, BEANS IN AFRICA. 1IN CENTRO INTERNACIONAL DE
AGRICULTURA TROPICAL. TRENDS IN CIAT COMMODITIES. CALI, COLOMBIA. INTERNAL
DOCUMENT ECONOMICS 1.10. PP,74-78. EN.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; HUMAN NUTRITION;
PROTEIN CONTENT; AFR1CA; CIAT-1.

DATA ARE GIVEN ON WORLDWIDE BEAN PRODUCTION (MT) FOR THE PERIOD 1981-83, AS
WELL AS THE MEAN PRODUCTION (MT), AREA CULTIVATED, AND MEAN YIELDS IN THE
DIFFERENT SUB-SAHARAN COUNTRIES IN AFRICA. DATA ON GROWTH RATES IN BEAN
PRODUCTION, AREA CULTIVATED, AND YIELDS ARE ALSO INCLULED FOR SEVERAL
AFRICANCOUNTRIES (ETHIOPIA, TANZANIA, UGANDA, BURUNDI, RWANDA, ANGOLA,
MADAGASCAR, REPUBLIC OF SOUTH AFRICA, AND ZAMBIA) FOR THE PERIODS 1962-70
AND 1970-81. FINALLY, DATA ARE INCLUDED ON THE NUTRITIONAL ROLE OF BEANS IN
SUB-SAHARAN AFRICA DURING THE PERIOD 1979-81 WITH RESPECT TO PRERCENTAGE OF
TOTAL PROTEIN FROM BEANS AND THE RANK OF BEANS AMONG PROTEIN CLURCES AND
AMONG QUALITY PROTEINS. (CIAT)

1732
29755 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. BEAN GERMPLASM
ACTIVITIES, GERMPLASM COLLECTION, MULTIPLICATION AND DISTRIBUTION,
INemccaaen . BEAN PROGRAM. ANNUAL REPORT 1986, CALI, COLOMBIA. WORKING
DOCUMENT NO.21. PP.21-31. EN.

PHASEOLUS VULGARIS; GERMPLASM; PROPAGATION; PLANT HABIT; SEED CHARACTERS;
PHASEOLUS LUNATUS; PHASEOLUS COCCINEUS; PHASEOLUS ACUTIFOLIUS; PLANT
INTRODUCTIONS; AMERICA; EUROPE; ASIA; AFRICA; CIAT-1.

DURING 1986 THE EMPHASIS ON THE ACQUISITICN OF PHASEOLUS GERMPLASM CONTINUED
TO BE DIRECTED TO LAND RACES AND WILD SPECIES. 1IN ADDITION TO INTENSIVE
EXPEDITIONARY WORK IN LATIN AMERICA, SEVERAL INTERESTING MATERIALS FROM
EUROPE, ASIA, AND AFRICA WERE RECEIVED. OF THE LAST BATCH OF 6000 NEW
ACCESSIONS APPROVED BY THE INSTITUTO COLOMBIANO AGROPECUARIO FOR
MULTIPLICATION IN CIAT GREENHOUSES AND ISOLATED FIELDS, ABOUT 1100 MATERIALS
WERE MULTIPLIED FROM 23 COUNTRIES (MAINLY FROM USA, PERU, AND RWANDA).
CHARACTERIZATION OF GERMPLASM BY PLANT HABIT AND SEED SIZE, USING THE
DESCRIPTORS PROPOSED BY CIAT, CONTINUED TO DETECT SIMILAR GROUPS OF
GERMPLASM. A DUPLICATE OF THE BASE COLLECTION FOR PRESERVATION IN LONG-TERM
STORAGE (2000 ACCESSIONS) WAS SENT TO THE CENTRO NACIONAL DE RECURSOS
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GENETICOS, BRAZIL. FOUR COLLECTION TRIPS TO GUATEMALA, ARGENTINA, PERU, AND
MEXICO WERE CARRIED OUT BY THE GENETIC RESOURCES UNIT, OF WHICH THE RESULTS
AND OUTSTANDING CONCLUSIONS ARE PRESENTEL. FUTURE PLANS INCLUDE THE
COLLECTION OF GERMPLASM IN COSTA RICA AND THE AFOREMENTIONED COUNTRIES AND
RESEARCH ON SEED MULTIPLICATION AND MORPHOAGRONOMIC EVALUATION, ESPECIALLY
FOR YIELD AND ADAPTATION. (CIAT)

1733
29753 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. BEAN PROGRAM.
ANNUAL REPORT 1986. CALI, COLOMBIA. WORKING DOCUMENT NO.21. 318P, EN., IL.

PHASEOLUS VULGARIS; SNAP BEANS; GERMPLASM; DATABASE; PROPAGATION; PLANT
BREEDING; HYBRIDIZING; RESISTANCE; MYCOSES; VIROSES; BACTERIOSES; INJURIOUS
INSECTS; ADAPTATION; YIELDS; PHOTOPERIOD; TEMPERATURE; DROUGHT; NITROGEN
FIXATION; NUTRITIVE VALUE; TRANSFER OF TECHNOLOGY; CENTRAL AMERICA;
CARIBBEAN; BRAZIL; PERU; MEXICO; ARGENTINA; ASIA; AFRICA; NETHERLANDS;
CIAT-1.

THE ACTIVITIES CARRIED OUT BY THE CIAT BEAN PROGRAM IN 1986 ARE
REPORTED.BEAN GERMPLASM ACTIVITIES COVERED COLLECTION, MULTIPLICATION AND
DISTRIBUTION, DATA MANAGEMENT, GENETIC VARIABILITY FROM BIOTECHNOLOGICAL
TECHNIQUES, AND VARIABILITY FROM INTERSPECIFIC HYBRIDIZATION. INDIVIDUAL
CHARACTER IMPROVEMENT STUDIES WERE CONDUCTED ON RESISTANCE TO FUNGAL,
BACTERIAL, AND VIRAL DISEASES AND INVERTEBRATE PESTS, YIELD POTENTIAL,
PHOTOPERIOD AND TEMP. ADAPTATION, DROUGHT AND ACID SOILS TOLERANCE, N
FIXATION, NUTRITIONAL QUALITY, AND SNAP BEANS. CENETIC IMPROVEMENT ALSO
AIMED AT EVALUATION IN UNIFORM NURSERIES (BEAN EVALUATION NURSERY, VEF;
PRELIMINARY TRIALS, EP; AND IBYAN). AGRONOMIC PRACTICES WERE EVALUATED IN
ON-FARM TRIALS. REGIONAL ACTIVITIES WERE CARRIED OUT IN CENTRAL AMERICA,
THECARIBBEAN, BRAZIL, PERU, MEXICAN HIGHLANDS, ARGENTINA, WEST ASIA, ANDEAN
ZONE, AFRICA (GREAT LAKES REGION, EAST AND SOUTHERN AFRICA), AND THE
NETHERLANDS, IN THE LATTER WITH THE INSTITUTE FOR HORTICULTURAL PLANT
BREEDING. (CIAT)

1734
29759 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. GENETIC
IMPROVEMENT AND RELATED ACTIVITIES. IMPROVEMENT OF INDIVIDUAL CHARACTERS.,
RESISTANCE TO FUNGAL AND BACTERTAL DISFASES, INeeeeeeo- . BEAN PROGRAM.
“NNUAL REPORT 1986, CALI, COLOMBIA. WORKING DOCUMENT NO.21. PP.55-81. EN.,
IL.

PHASEOLUS VULGARIS; GERMPLASM; RESISTANCE; UROMYCES PHASEOLI; ISARIOPSIS
GRISEOLA; COLLETOTRICHUM LINDEMUTHIANUM; XANTHOMONAS CAMPESTRIS PV,
PHASEOLI; CUBA; MEXICO; COLOMBIA; KENYA; ZAIRE; TANZANIA; BURUNDI; CIAT-1.

MAIN ACTIVITIES COMDUCTED DURING 1986 REGARDING THE IMPROVEMENT OF
INDIVIDUAL CHARACTERS IN BEAN COMPHISED THE EVALUATION OF SEVERAL ADVANCED
AND SEGREGATING BEAN NURSERIES FOR THEIR REACTIONS UNDER FIELD CONDITIONS
TO RUST, ANGULAR LEAF SPOT, ANTHRACNOSE, COMMON BACTERIAL BLIGHT, AND HALO
BLIGHT AS WELL AS THE DEVELOPMENT OF METHODOLOGIES TO BETTER DETERMINE

DISEASE RESISTANCE MECHANISMS., RESULTS OF THESE EVALUATIONS ARE INCLUL: L,
(CIAT)

1735
29777 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. GENETIC
IMPROVEMENT AND RELATED ACTIVITIES. REGIONAL ACTIVITIES. AFRICA, EAST

AFRICA,  INeceacano . BEAN PROGRAM. ANNUAL REPORT 1986. CALI, COLOMBIA,
WORKING DOCUMENT NO, 21, PP,278-282. EN.



PHASEOLUS VULGARIS; VARIETAL MIXTURES; PLANT BREEDING; TRANSFER OF
TECHNOLOGY; PLANT INTRODUCTIONS; GERMPLASM; ETHIOPIA; KENYA; SOMALIA;
UGANDA; CIAT-1.

DETAILED INFORMATION IS PRESENTED ON THE ACTIVITIES OF THE EASTERN

AFRICA REGIONAL BEAN PROGRAM. THIS REGIONAL PROJECT COVERS ETHIOPIA, KENYA,
SOMALIA, AND UGANDA. CIAT'S REGIONAL ACTIVITIES AIM PRIMARILY AT
STRENGTHENING MATIONAL CAPABILITIES TO CONDUCT RESEA!'CH RELEVANT TO SMALL
FARMERS' NEEDS. SPECIAL ATTENTION IS BEING GIVEN TO TRAINING, BOTH AT CIAT
AND IN AFRICA. EACH COUNTRY'S VAR. DEVELOPMENT PROGRAM IS BEING
STRENGTHENEDBY ACCESS TO A WIDER RANGE OF GERMPLASM, (CIAT)

1736
29776 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. GENETIC
IMPROVEMENT AND RELATED ACTIVITIES. REGIONAL ACTIVITIES. AFRICA. GREAT LAKES
REGION. IN--~-ow-- . BEAN PROGRAM. ANNUAL REPORT 1986. CALI, COLOMBIA.
WORKING DOCUMENT NO.21. PP.235-277, EN., IL.

PHASEOLUS VULGARIS; GERMPLASM; CULTIVARS; RESISTANCE; PLANT INTRODUCTIONS;
ISARIOPSIS GRISEOLA; COLLETOTRICHUM LINDEMUTHIANUM; ASCOCHYTA; PSEUDOMONAS
SYRINGAE PV, PHASEOLICOLA; XANTHOMONAS C..MPESTRIS PV. PHASEOLI; UROMYCES
PHASEOLI; BEAN COMMON MOSAIC VIRUS; OPHIOMYIA PHASEOLI; COOKING; TIMING;
SEED HARDENING; WATER ABSORPTION; VARIETAL MIXTURES; YIELDS; TRANSFER OF
TECHNOLOGY; TECHNOLOGY EVALUATION; SEED PRODUCTION; RWANDA; ZAIRE; BURUNDI;
CIAT-1.

THE GREAT LAKES REGIONAL BEAN PROGRAM WORKS WITH THE AGRICULTURAL RESEARCH
INSTITUTIONS OF BURUNDI, RWANDA, AND ZAIRE, ADVANCED BREEDING LINESWERE
INTRODUCED AS POTENTIAL NEW VAR. FOR THE REGION AND/OR AS SOURCES OF
RESISTANCE TO ANGULAR LEAF SPOT, ANTHRACNOSE, ASCOCHYTA LEAF SPOT, HALO AND
COMMON BLIGHT, RUST, BCMV, AND THE BEAN FLY. TOGETHER WITH LOCALLY
COLLECTED GERMPLASM, THE INTRODUCED GERMPLASM FORMS AN EXCELLENT BASIS FOR
THE VAR. DEVELOPMENT PROGRAMS. ADVANCED LINES FROM ALL 3 NATIONAL PROGRAMS
IN THE REGION WERE EVALUATED FOR COOKING TIME, WATER ABSORPTION, AND HARD
SEED CHARACTER. A COLLABORATIVE PROJECT BETWEEN THE U, OF MUNCHEN AND CIAT
INVESTIGATED THE SIGNIFICANCE OF VAR, MIXTURES IN TERMS OF YIELD GAINS TO
OBTAIN INFORMATION TO DEVELOP A STRATEGY FOR IMPROVING VAR. MIXTURES. THE
GENOTYPES WHICH GAINED MOST FROM BEING PLANTED IN MIXTURES WERE BAT 1297 AND
PVMX 1531. ON-FARM VAR, TRIALS WERE CARRIED OUT IN RWANDA AND BURUNDI.
DIAGNOSTIC SURVEYS AND EXPLORATORY TRIALS WERE ALSO CONDUCTED IN SEVERAL
REGIONS OF ALL 3 COUNTRIES IN THE GREAT LAKES REGION TO ESTABLISH ON-STATION
AND ON-FARM RESEARCH PRIORITIES, CULTURAL METHODS (SEED SELECTION AND
REMOVAL OF DISEASED LEAVES AND SEEDLINGS) IN COMBINATION SHOW PROMISE AS AN
EFFECTIVE WAY TC CONTROL DISEASES IN VAR. MIXTURES. THE PROGRAM IN 1986
INITIATED THE FOLLOWING TECHNOLOGY DEVELOPMENT AND TESTING TRIALS: (A)
CHEMICAL SEED TREATMENTS FOR AREAS WITH ROOT ROT, BEAN FLY, AND SOIL ACIDITY
PROBLEMS; (B) A DETAILED STUDY ON THE ACCEPTABILITY OF CLIMBING BEANS IN THE
CENTRAL PLATEAU REGION; (C) ON-STATION TRIALS TESTING THE INTEGRATION OF
SOIL IMPROVEMENT COMPONENTS SUCH AS LEGUME-TREES AND GREEN MANURES CROPS IN **

BEAN PRODUCTIOW SYSTEMS; AND (D) TECHNIQUES TO TMPROVE FARMERS' SELF-SEED
PRODUCTION, (CIAT)

1737
29778 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. GENETIC
IMPROVEMENT AND RELATED ACTIVITIES. REGIONAL ACTIVITIES. AFRICA. SOUTHERN

AFRICA. INemewoooo . BEAN PROGRAM., ANNUAL REPORT 1986. CALI, COLOMBIA,
WORKING DOCUMENT NO.21. PP,283-284. EN.

PHASEOLUS VULGARIS; PLANT BREEDING; CULTIVARS; YIELDS; ADAPTATION;
RESISTANCE; OPHIOMYIA PHASEOLI; TRANSFER OF TECHNOLOGY; TANZANIA; MALAWI;
ZAMBIA; ZIMBABWE; MOZAMBIQUE; ANGOLA; BOTSWANA; LESOTHO; SWAZILAND; CIAT-1,
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THE SOUTHERN AFRICA DEVELOPMENT COORDINATION CONFERENCE (SADCC) REGION
COVERS TANZANIA, MALAWI, ZAMBIA, ZIMBABWE, MOZAMBIQUE, ANGOLA, BOTSWANA,
LESOTHO, AND SWAZILAND, AND IS THE LARGEST OF THE 3 REGIONS HOSTING A CIAT
BEAN PROGRAM IN AFRICA. BEAN PRODUCTION FROM THE SADCC REGION AMOUNTS TO
ABOUT 564 THOUSAND T OF DRY SEED, WHICH IS APPROX. A QUARTER OF THE TOTAL
PRODUCTION OF AFRICA., THE STRENGTH OF NATIONAL PROGRAMS DIFFERS
SUBSTANTIALLY ACROSS THE 9 COUNTRIES. THE TANZANIA PROGRAM IS THE LARGEST,
IN MOST OTHER COUNTRIES IN SOUTHERN AFRICA, NATIONAL SCIENTISTS ARE PART OF
GRAIN LEGUME RESEARCH TEAMS NOT DEVOTED SO.ELY TO BEANS, CIAT'S REGIONAL
ACTIVITIES HAVE INCLUDED THE CONDUCT OF THE 1ST STEERING COMMITTEE MEETING,
THE CONVENING OF A BEAN FLY WORKSHOP IN ARUSHA, TANZANIA, AND THE ATTENDANCE
OF A BOARD MEETING OF SOUTHERN AFRICAN CENTER FOR COOPERATION IN
AGRICULTURALRESEARCH IN LUSAKA, ZAMBIA. (CIAT)

1738
29754 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL, 1987, TRAINING.
INeceme e . BEAN PROGRAM. ANNUAL REPORT 1986. CALI, COLOMBIA. WORKING
DOCU*ENT NO.21. PP.11-19. EN.

PHASEOLUS VULGARIS; TRANSFER OF TECHNOLOGY; EL SALVADOR; COSTA RICA;
NICARAGUA; PERU; HONDURAS; EUROPE; ASI14; AFRICA; COLOMBIA; CIAT-1,

TRAINING OF SCIENTISTS AND EXTENSIONISTS AT CIAT HEADQUARTERS IN THE
DEVELOPMENT, TESTING, ANL PROMOTION OF NEW BREEDING LINES AND AGRONOMIC
PRACTICES CONTINUED TO RECEIVE HIGH PRIORITY IN THE BEAN PROGRAM. A TOTAL
OF180 SCIENTIST: FROV EL SALVADOR, COSTA RICA, NICARAGUA, PERU, HONDURAS,
AND COLOMBIA WERE 1RAINED THIS YEAR IN ON-FARM RESEARCH, SEVENTY-SIX
SCIENTISTS FROM THE AMERICAS, EUROPE, ASIA, AND AFRICA RECEIVED TRAINING IN
VARIOUS DISC:PLINES. DATA ARE INCLUDED oN TRAINING PROVIDED AT CIAT IN
SPECIFIC DIS(TPLINES AND THE NO. OF MAN-MO. OF TRAINING PROVIDED BY CIAT, BY
COUNTRY; A LIS IS INCLUDED WITH NAME OF TRAINEE, COUMNTRY, INSTITUTION,
DISCIPLINE, SUPERVISOR, AND SCIENTIST-MO. AT THE BEAN PROGRAM, (CIAT)

1739
28684 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL, 1986. BEAN PRODUCTION
SYSTEMS 1IN AFRICA; AUDIOTUTORIAL UNIT. SCIENTIFIC CONTENT ALLEN, D.J.;
PRODUCTION ARREGOCES, 0. CALI, COLOMBIA. 65 COLOR SLIDES 5 X 5 CM.; 1
CASSETTE 65 MIN.; SCRIPT 12P.; STUDY GUIDE 16P, EN., IL. ALSO IN FRENCH.

PHASEOLUS VULGARIS; CULT™IVATION SYSTEMS; PLANT BREEDING ; AFRICA; CIAT-1.

THE PRINCIPAL BEAN PRODUCTION SYSTEMS IN AFRICA ARE DESCRIBED. POTENTIAL
IMPROVEMENT STRATEGIES ARE PROPOSED, THE MAIN AGRONOMIC CONSTRAINTS TO BEAN

fRODUCTION ARE ANALYZED AND STRATEGIES ARE GIVEN FOR IMPROVING PRODUCTION,
CIAT)

1740
26990 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1986, BEAN PROGRAM.

ANNUAL REPORT 1985, CALI, COLOMBIA, WORKING DOCUMENT NO.14, 331p, EN., IL.
ALSO IN SPANISH,

PHASEOLUS VULGARIS; GERMPLASM; DATABASE; PROPAGATION; PLANT BREEDING;
DISEASES AND PATHOGENS; INJURIOUS INSECTS; YIELDS; ADAPTATION; RESISTANCE;
DROUGHT; NITROGEN FIXATION; HYBRIDIZING; NUTRITIVE VALUE; TRANSFER OF
TECHNOLOGY; LATIN AMERICA; SOUTH AMERICA; AFRICA; CARIBBEAN; CIAT-1.

THE ACTIVITIES CARRIED OUT BY ThE CIAT BEAN PROGRAM IN 1985 ARE REPORTED,
BEAN GERMPLASM ACTIVITIES COVERED COLLECTION, MULTIPLICATION, AND
DISTRIBUTION, BIOTECHNOLOGY RECEARCH, AND DATA MANAGEMENT, CHARACTER
IMPROVEMENT STUDIES WERE CARRIED ouT ON RESISTANCE To DISEASES AND PESTS,
YIELD POTENTIAL, ADAPTATION, DROUGHT TOLERANCE, N FIXATION, INTERSPECIFIC
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HYBRIDIZATION, AND NUTRITIONAL QUALITY. BREEDING ALSO AIMED AT CHARACTER
DEVELOPMENT FOR SPECIFIC REGIONS AND EVALUATION IN UNIFORM NURSERIES.
AGRONOMIC PRACTICES WERE EVALUATED AND IMPROVED. SCIENTIFIC TRAINING AND
NETWORK ACTIVITIES WERE CONDUCTED IN CENTRAL AMERLCA, BRAZIL, PERU, AND
AFRICA. (CIAT)

1711
27012 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1986. SCIENTIFIC
TRAINING AND NETWORK ACTIVITIES. AFRICA., IN —ccemee- . BEAN PROGRAM. ANNUAL

REPORT 1985. CALI, COLOMBIA. WORKING DOCUMENT NO,14, PP.282-318., EN. ALSO
IN SPANISH,

PHASEOLUS VULGARIS; PLANT BREEDING; DEVELOPMENT; TRANSFER OF TECHNOLOGY;
PLANT INTRODUCTIONS; PEST CONTROL; GERMPLASM; COOKING; TIMING; PROTEIN
CONTENT; AFRICA; CIAT-1

DETAILED INFORMATION ON THE ACTIVITIES OF THE CIAT BREEDING PROGRAM AND
AFRICAN REGIONAL AND NATIONAL PROGRAMS IS PRESENTED, WITH SPECIAL EMPHASIS
ON THE GREAT LAKES REGIONAL PROJECT IN CENTRAL ArRICA., THE MAIN ACTIVITIES
CARRIED OUT IN 1985 IN THE AREAS OF TRAINING, VAR. DEVELOPMENT AND
INTRODUCTION, CULTURAL AND CHEMICAL CONTROL OF DISEASES AMD PESTS,
NUTRITIONAL STUDIES (COOKING TIME AND PROTEIN CONTENT), ON-FARM RESEARCH,
BEAN CONSUMPTION PREFERENCE SURVEYS, AND ON-FARM VAR, TRIALS ARE SUMMARIZED
AND MAJGR RESULTS ARE GIVEN. FUTURE PLANS FOR 1986 ARE INCLUDED, (CIAT)

1742
27008 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1986. SCIENTIFIC
TRAINING AND NETWORK ACTIVITIES. TRAINING, 1IN —-eceo-e . BEAN PROGRAM.

ANNUAL REPORT 1985. CALI, COLOMBIA. WORKING DOCUMENT MO.14, PP,231-242,
EN., IL. ALSO IN SPANISH.

PHASEOLUS VULGARIS; TRANSFER OF TECHNOLOGY; TECHNOLOGICAL PACKAGE; LATIN
AMERICA; CARIEBEAN; BURUNDI; RWANDA; UGANDA; CIAT-1,

THE METHODOLOGY AND ACHIEVEMEINTS OF TRAINING AT CIAT ARE DESCRIBED. TABLES
INDICATING THE TRAINING BY DISCIPLINE AND CATEGORY, AND THE PARTICIPANTS
TRAINED IN 1985 ARE INCLUDED. (CIAT)

1743
25699 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1985. VIVERO
INTERNACIONAL DE ROYA DEL FRIJOL; RESULTADOS 1983-198%. (INTERNATIONAL BEAN
RUST NURSERY; RESULTS FOR 1983-84), CALI, COLOMBIA, DOCUMENTO DE TRABAJO
NO.9. 45P, ES., EN., IL.

PHASEOLUS VULGARIS; CULTIVARS; UROMYCES PHASEOLI; RESISTANCE; LATIN AMERICA;
USA; AFRICA,

THE RESULTS OF THE 1983-84 INTERNATIONAL BEAN RUST NURSERY (IBRN),
DISTRIBUTED BY CIAT TO 30 COLLABORATORS IN 24 SITES OF LATIM AMERICLA, USA,
AND AFRICA, ARE PRESENTED, HOWEVER, RESULTS OF ONLY 12 SITES ARE REPORTED;
100 BEAN CV. WERE INCLUDED OF WHICH 41 VAR. WERE USED AS MONITOR CONTROLS.
THE OBJECTIVES WERE TO (1) IDENTIFY BEAN CV. AND BREEDING LINES RESISTANT TO
A WIDE SPECTRUM OF UROMYCES PHASEOLI PATHOGENIC RACES, (2) DETECT NEW AND
MORE VIKULENT RACE COMPLEXES, (3) IDENTIFY RUST DIFFERENTIAL VAK., (4)
OBTAIN INFORMATION ON RUST RACE GEOGRAPHICAL DISTRIBUTION PATTERNS, AND (5)
LETERMINE THE STABILITY OF DIFFERENT TYPES OF RUST RESISTANCE IN TIME AND
SPACE. THE GERMPLASM WAS EVALUATED FOR RUST RESISTANCE FROM PREFLOWERING TO
MID-FLOWERING AND FROM MID-FLOWERING TO POD FORMATION (20-40 AND 40-60 DAYS
AFTER PLANTING, RESP,). NO MATERIAL WAS FOUND TO BE IMMUNE AND 6( PERCENT
WERE SUSCEPTIBLE IN 1 OR MOKE SITES. FIFTEEN MATERIALS THAT HAVE EXHIBITED
RESISTANCE TO RUST PATHOGENS SINCE 1975 ARE LISTED, COMPARISONS ARE MADE TO
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ILLUSTRATE THE APPLICAMILITY OF THF JBRN DATA TO STUDY THE PATHOGENIC
VARIABILITY INHEFENT IN THE RUST FUNCUS. (CIAT)

1744
29694 CORREA V., F.J. 1987. Pathogenic variation, production of toxic
metabolites, and iroenzyme analysis in Phaeoisariopsis griseola (Sacec.)
Ferr. Ph,D, Thesis. Fast Lansing, Michigan State Jdniversity. 164p. En,,
Sum. En., 96 Ref., Il.

PHASEOLUS VULGARIS; ISARIOPSIS GRISEOLA; ISOLATION; PATHOGENICITY;
CULTIVARS; RESISTANCE; ENZYME..; ANALYSIS; LATIN AMERICA; AFRICA.

Seventeen Latin American Isariopsis griseola isolates were studied for
virulence characteristics on a group of 21 bean cv. Large differences in
virulence were found among isolates for disease severity, lesion size and
no., sporulation capacity, and no. of days required to cause a given level
of disease. No cv. was resictant to 21l isolates of the pathogen; however,
regreasion analyses indicated that severa) cv. such as A 339 and BAT 1647
show presence of seJseral components of nonspecific resistance. Forty-two
iso.ates of the pathogen obtained from Letin America and Africa were
separated inte 14 tathogenicity groups on the basis of their reactions on 8
differential bean cv. Studies were conducted on production of toxic
metabolites in vitro by 2 1, griseola isolates representing the most
pathogenic (Colombia 1) and the lcast pathogenic (Michigan 5) groups.
Results indicate that isolate Colombia 1 produces severil toxic compounds
which differ in host-specificity on the bean cv, Montcalm and BAT 1647,
Tsolate Michigan 5 produced toxie metabelites with a degree of specificity
towards the susceptible ov. Monterm, A 10-fold difference in the conen, of
toxin required to induce the same synptoms on the resistant cv., BAT 1647,
with respect to susceptible Hontealm, was found. Further studies are needed
to elucidate ths role of these toxie compounds in the angular .eaf spot
diseace. Isoenzyme variation among 55 TI. griseola isolates from Latin
America, Africa, anc USA was studied. Two isoenzyme patterns were found for
each of the 4 enzymes festerase, catalase, leucine aminopeptidase, and
adenylate kinase), All African isolates exhibited pattern 1 for each enzyme
while Latin American isolates exhibited both patterns 1 and 2, Pattern 1 of
each enzyme was acsoelated with large~seeded bean types, suggesting
coevolution with this bean type in the Andean zone of South America. Pattern
2 was associated with small-sceded bean types suggesting coevolution with
this bean type in Central and North America, (AS)

1745
28867 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1985. BEANS,
DRY. FAO PRODUCTION YEARBOOK 39:136-137. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YTELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED OMN AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1979-81 AND FOR EACH YEAR OF THE PERIOD 1983-85. (CIAT)

1746

28. FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1985. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 39:177. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS: STATISTICAL DATA; AFRICA: A H
ASIA; EUROPZ; OCEANIA. ' , ' oy RHERICAs



DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1979-81 AND FOR EACH YEAR OF THE PERIOD 1983-85. (CIAT)

1747
28865 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1984. BEANS,
DRY. FAO PRODUCTION YEARBOOK 38:136-137. EN.., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA- EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AKD PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT CCUNTRIES AND CONTINENTS DURING THE PERIOD
1974-76 AND FOR EACH YEAR OF THE PERIOD 1982-84. (CIAT)

1748
28866 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1984. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 38:175. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1974-7€ AND FOR EACH YEAR OF THE PERIOD 1982-84. (CIAT)

1749
28863 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1983. BEANS,
DRY. FAO PRODUCTION YEARBOOK 37:134-135. EM., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD
(KG/HA), AND PRODUCTION {(MT) OF DRY BEANS FOR THF DIFFERENT COUNTRIES AND
CONTINENTS DURING THE PERIOD 1974-76 AND FOR EACH YEAR OF THE PERIOD
1981-83. (CIAT)

1750
28864 FOOD AND AGRICULTURE ORGANIZATION OF THE UMITED NATIONS. 1983. BEANS,
GREEN. FAO PRODUCTION YEARBOCK 37:173. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA,

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1974~76 AND FOR EACH YEAR OF THE PERIOD 1981-83. (CIAT)

1751
28861 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1982. BEANS,
DRY. FAO PRODUCTION YEARBOOK 36:132-133. EN., FR., ES.

PHASEOLUS VULGARIS; FRODUCTIOM; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
197476 AND FOR EACH YEAR OF THE PERIOD 1980-82. (CIAT)

1752
28862 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1982. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 36:170. EN.,FR., ES.
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PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA,

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRONUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1974-76 AND FOR EACH YEAR OF THE PERIOD 1980-82, (CIAT)

1753
28859 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1981, BEANS,
DRY. FAO PRODUCTION YEARBOOK 35:120-121. EN., FR., ES.

PHASEOLUS VILGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1979-81. (CIAT)

1754
28860 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1981. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 35:158. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
O FRESH BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1979-81, (CIAT)

1755
28857 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1980, BEANS,
DRY. FAO PRODUCTION YEARBOOK 34:121-122, EN., FR., ES.

PHASEOLUS VULGARIS; PRUNUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACI YEAR OF THE PERIOD 1978-80, (CIAT)

1756
28858 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1980. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 34:159, EN,, FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (Ha), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1978~80. (CIAT)

1757
28855 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS . 1979. BEANS,
DRY. FAO PRODUCTION YEARBOOK 33:120-121. EN.. FR,, ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
AS EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1977-79. (CIAT)
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1758
28856 FOOD AND AGRICU'TURE ORGANIZATION OF THE UNITED NATIONS. 1979. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 33:158. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1977-79. (CIAT)

1759
28853 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1978. BEANS,
DRY. FAO PRODUCTION YEARBOOK 32:120-121. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED {(HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1976-78. (CIAT)

1760
28854 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1978. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 32:159. EN., FR., FS.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), ANDL PRODUCTION (MT)
OF FRESH BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1976-78. (CIAT)

1761
28851 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1977. BEANS,
DRY. FAO PRODUCTION YEARBOOK 31:118-119. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (XG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1975-77. (CIAT)

1762
20852 FOOD AND AGRICULTURE ORGANIZATIOF OF THE UNITED NATIONS. 1977. BTANS,
GREEN. FAO PRODUCTION YEARBOOK 31:15€. EN., FR., ES.

PHASECLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR THL DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1969-71 AND FOR EACH YEAR OF THE PERIOD 1975-77. (CIAT)

1763
28849 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1976. BEANS,
DRY. FAO PRODUCTION YEARBOOK 30:117-118. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.



DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-65 AND FOR EACH YEAR OF THE rERIOD 1974-76. (CIAT)

1764
28850 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1976, BiiNS,
GREEN. FAO PRODUCTION YEARBOOK 30:154. EN., FR., ES,

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA,

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
196165 AND FOR EACH YEAR OF THE PERIOD 1974-76. (CIAT)

1765
28847 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1975, BEANS,
DRY. FAO PRODUCTION YEARBOOK 29:91-92, EN.. FR., ES.

PHASLOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-65 AND FOR EACH YEAR OF THE PERIOD 1973-75. (CIAT)

1766
28848 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1975. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 29:164, EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR EACH YEAR OF THE PERIOD 1964-75 FOR THE WORLD,

AFRICA (ALGERIA, EGYPT, MAURITIUS, MOROCCO, REUNION, SOUTH AFRICA, AND
TUNISIA), NORTH AMERICA (BERMUDA, CANADA, GUADELOUPE, MARTINIQUE, MEXIco,
AND USA), ANDSOUTH AMERICA (ARGENTINA, CHILE, ECUADOR, PERU, AND URUGUAY).
(CIAT)

1767
28845 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1974, BEANS,
DRY. FAO PRODUCTION YEARBOOK 28:74-75, EN., FR., ES,

PHASECLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-65 AND FOR EACH YEAR OF THE PERIOD 1972-74, (CIAT)

1768
28846 FoOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1974. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 28:148. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-75 AND FOR EACH YEAR OF THE PERIOD 1972-74, (CIAT)
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1769
28843 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1973. BEANS,
DRY. FAO PRODUCTION YEARBOOK 27:101-105. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (Mr)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS FOR EACH YEAR OFTHE
PERIOD 1962-73. (CIAT)

1770
28870 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1973. BEANS,
GREEN. FAO PRODUCTION YEARBOOK 27:162. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA: EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-65 AND FOR EACH YEAR OF THE PERIOD 1971-73. (CIAT)

1771 .
28841 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1972. BEANS,
DRY. FAO PRODUCTION YEARBOOK 26:101-102. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-65 AND FOR EACH YEAR OF THE PERIOD 1970-72. (CIAT)

1772
28869 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1972. BEANS,
GREEN, FAO PRODUCTION YEARBOOK 26:142. EN., FR., ES.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF FRESH BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIOD
1961-65 AND FOR EACH YEAR OF THE PERIOD 1970-72, (CIAT)

1773
28840 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1971. DRY
BEANS. FAO PRODUCTION YEARBOOK 25:154-159. EN., FR.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIODS
1948-52 AND 1961-65 AND FOR EACH YEAR OF THE PERIOD 1967-71. (CIAT)

1774
28839 FOOD AMD AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1971. GREEN
BEANS. FAO PRODUCTION YEARBOOK 25:140-143. EN., FR.

PHASEOLUS VULGARIS; SNAP BEANS; PRODUCTION; YIELDS; STATISTICAL DATA;
AFRICA; AMERICA; ASIA; EUROPE; OCEANIA.
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DATA ARE INCLUDED ON AREA (HA), PRODUCTION (MT), AND YIELD (KG/HA) OF SNAP
BEANS FOR DIFFERENT CCUNTRIES AND CONTINENTS DURING THE PERIODS 1948-52 AND
1961-65 AND FOR EACH YEAR OF THE PERIOD 1966-70. (CIAT)

1775
28838 FOOD AND AGRICULTURE ORGANIZATION O THE UNITED NATIONS. 1970. DRY
BEANS. FAC PRODUCTION YEARBOOK 24:153-158, EN., FR.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; OCEANIA

DATA ARE INCLUDED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
OF DRY BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS FOR THE PERIOD 1948-52
AND 1961-65 AND FOR EACH YEAR OF THE PERIOD 1966-70. (CIAT)

1776
28837 FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS. 1970. GREEN
BEANS. FAO PRODUCTION YEAREOCK 24:139-142. EN., FR.

PHASEOLUS VULGARIS; SNAP BEANS; PRODUCTION; YIELDS; STATISTICAL DATA;
AFRICA; AMERICA; ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AKEA HATVESTED (HA), PRODUCTION (MT), AND YIELD (KG/HA)
OF SNAP BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIODS
1948-52 AND 1961-65 ARD FOR EACH YEAP OF THE PERIOD 1965-69. (CIAT)

1777
28836 FOOD AND AGRICULTURE ORGAKIZATION OF THE UNITED NATIONS. 1969. DRY
BEANS. FAC PRODUCTION YEAREQCEK 23:154-159, EN., FR.

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPE; CCEANIZ.

DATA ARE INCLUPED ON AREA HARVESTED (HA), YIELD (KG/HA), AND PRODUCTION (MT)
GF DRY BEANS FOR THE DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIODS
1948-52 ANL 1952-5( AKI' FOR EACH YEAR OF THE PERIOD 1964-68, (CIAT)

1776
28835 FOOD AN AGRICULTURE OKGANTZATION OF THE UNITED NATIONS. 1969. GREEN
BEANS. FAQ PRODUCTION YEARBOCK 23:140-143. EN,, FR.

PHASEOLUS VULGARIS; SNAP BEANS; FRODUCTION; YIELDS; STATISTICAL DATA;
KFRICA; AMERICA; ASIA; EURCPE; GCEANIA.

DATA ARE INCLUDEL ON AREA HARVESTED (HA), PRODUCTION (MT), AND YIELD (KG/HA)
OF SNAP BEANS FOR DIFFERENT CGUNTRIES AND CONTIMNENTS DURING THE PERIODS
1948-52 ARD 1952-5( KD FOK EACH YEAK OF THE PERIOD 1964-68. (CIAT)

1779
286834 FOOD AHD AGRICULTUKE ORGANIZATION OF THE UNITED NATIONS. 196B8. DRY
BEANS. FAC PRODUCTION YEARBOOK 22:152-157, EN., FR.

PHASEOLUS VULGARIS; PROMUCTICN; YIELDS; STATISTICAL DATA; AFRICA; AMERICA;
ASIA; EUROPF; OCEANIA.

DATA ARE INCLUDEL ON AREA HARVESTED (HA), YIELD (KG/HEK), AND PRODUCTION (MT)
CF DRY BEANS FOR THE DIFFEKENT COUNTRIES AND CONTINENTS DURING THE PERIODS
1948-52 AND 1952-56 anD FOR EACH YEAR OF THE PERIOD 1964-67. (CIAT)
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1780
28833 FOOD AND AGRICULTURE ORGANIZATION OF THE ''NITED NATIONS. 1968. GREEN
BEANS., FAC PRODUCTION YEARBOOK 22:138-141. EN., FR.

PHASEOLUS VULGARIS; SNAP BEANS; PRODUCTION; YIELDS; STATISTICAL DATA;
AFRICA; AMERICA; ASIA; EUROPE; OCEANIA.

DATA ARE INCLUDED ON AREA (HA), YIELD (KG/HA), AND PRODUCTION (MT) OF SNAP
BEANS FOR DIFFERENT COUNTRIES AND CONTINENTS DURING THE PERIODS 1948-52 AND
1952-56 AND FOR EACH YEAR OF THE PERIOD 1963-67. (CIAT)

1781
31774 INSTITUT DE RECHERCHE AGRONOMIQUE ET ZOOTECHNIQUE. 1986. Le haricot.
(Beans). In Instituto de Recherche Agroncmique et Zootechnique. Synthese du
point de la recherche agronomique et zootechnique dans les pays de la
Communauté Econcmique des Pays des Grands Lacs (C.E.P.G.L.)
Burundi-Rwanda-Zaire. Gitega, Burundi, pp.61-66. Fr.

Phaseolus vulgaris. Dwarf beans, Climbing beans. Zea mays. Intercropping.
Plant breeding. Cultivars. Spacing. Developmental research. Burundi.
Rwanda. Zaire.

The econcmic importance of beans as a staple food in Burundi, Rwanda, and
Zaire is highlighted. Research objectives for this crop in Burundi aim at
obtaining highylelding var., with high protein content and disease-
resistance. In Rwanda, they also focus on obtaining highylelding and
disease-resistant var. adapted to different ecological conditions. Research
on climbing beans focuses on obtaining var. suitable for intercropping
with malze. 1In Zaire, the major research objective is the selection of
tasty, disease-, and lodging-resistant early bean var, Trials carried out
in Burundi in 1979-80 resulted in the selection of Karama var, 1/2 and
Diacol Calima (the latter from CIAT), 2 bush bean var. proposed for release
in areas lower than 1250 and between 1200 and 2000 m alt., resp. For areas
above 2000 m alt., var. 0688 Colorado 1s recommended. Information in table
form is included for bush, semi-climbing, and climbing bean var. proposed
for release in Rwanda. The spacing recommended for dwarf and semi-climbing
beans 1s 30 x 40 and 40 x 20 cm for climbing beans. Bean var. proposed for
release in Zaire are also mentioned; the planting distance recommended for
the maize-bean association is 160 x 60 cm. The major constraints
(including discases and poor var, adaptation) for bean production in
Burundi, Rwanda, and Zaire are¢ enumcrated. (CIAT)

1782
31064 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. 1984, Haricot. (Beans). In Institut de Recherches Agronomiques
Tropicales et des Cultures Vivrieres, Rapport Annuel 1984,

Phaseolus vulgaris. Cultivars, Dwarf beans. Climbing beans., Colletotrichum
lindemuthianum. Temperature. Yields. Rhizobium phaseoli. Strains. CIAT-2.
Inoculation. Fertilizers. N, K. Intercropring. Zea mays., Coffea arabica.

Hoplochelus marginalis., Rwanda. Madagascar, Cameroon. New Caledonia.
Reunion. France.

The major results of research on beans conducted in Rwanda, Madagascar,
Cameroon, Mew Caledonia, Reunion, and France are reported. In Rwanda, the
75 bean ecotypes identified were classified into 3 groups according to
their plant habit: dwarf, semi-climbing, and climbing beans. Among the 7
var. tested for performance under high temp. conditions, Bataaf and
Tostade (dwarf), Inyumba (semi-climbing), and Cajainarca and Gisenyl 6
(climbing) outstood, in spite of the extremely low yield (less than 1000
kg/ha) due to a severe anthracnose attack. The hypothesis that a lack of
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rhizobla survival is achieved at the end of an irrigated rice crop was
verified. Inoculation with rhizobium and organic manure application
inereased both no. of nodules/plant and yields, as shown in a table. In
Western Cameroon, the fertilization of beans at a rate of 20 and 40 kg N
and K/ha, resp. was found suitable, Regarding intercropping with maize,
the climbing bean var. Porrillo 693 resulted in a 400 kg/ha yield decrease
of the cereal compared with the dwarf bean var. BAT 95 which does not wrap
around the maize plant. In New Caledonia, climbing bean var. yielded more
than dwarf bean var.; Kldney Bean and Red Kidney Bean var. were not
suitable for processing in a local canning industry, Bean cultivation as a
rotational crop with yams or intercropped with young coffee plants is
reconmended. In Reunion, higher populations of Hoplochelus marginalis
caused the death of bean plants. 1In Montpellier, France, expt. on the
survival of Rhizobium phaseoli (CIAT 899) within an inoculum exposed to
high temp. (45 degrees Celsius) indicated that care should be taken when
handling inoculum since a marked decrease of living bacteria was observed
after 2 h, (CIAT)

1783
29938 JANSSEN, W. 1988. SNAP BEANS IN THE DEVELOPING WORLD . IHeeeeceeo o}
LOPEZ S., J.; GONZALEZ V,, F, SNAP BEANS: PRESENT STATUS IN THE DEVELOPING
WORLD AND BIBLIOGRAPHY OF RESEARCH (1919-1987). CALI, COLOMBIA, CENTRO
INTERNACIONAL DE AGRICULTURA TROPICAL. PP.1-26. FN., 27 REF. (Cl1AT,
APARTADO AEREO 6713, CALI, COLOMBIA)

PHASEOLUS VULGARIS; SNAP BEANS; YIELDS; PRODUCTION; CONSUMPTION; INCOME;

CHEMICAL CONTROL; INJURIOUS INSECTS; DISEASES AND PATHOGENS; PHOCESSING;
MARKETING; PRICES; LATIN AMERICA; AFRICA; ASIA,

THE PRESENT STATUS CF SNAP BEANS IN THE DEVELOPING WORLD IS REVIEWED.
SOCIOECONOMIC ASPECTS ARF MAINLY DISCUSSED. PRODUCTION, MARKETING, AND
CONSUMPTION FEATURES ARE DESCRIBED AND THE FUTURE POTENTIAL FOR THE CROP IS
OUTLINED. CONSTRAINTS TO PRODUCTION INCREASES ARE DISCUSSED AND THE
OPPORTUNITIES FOR RESEARCH AND DEVELOPMENT OF THE CROP ARE DEFINED. (CIAT)

1784
29937 JANSSEN, W.; LOPEZ S., J.; GONZALEZ V., F. 1988. SNAP BEANS: PRESENT
STATUS IN THE DEVELOPING WORLD AND BIBLIOGRAPHY OF RESEARCH (1919-1987),

CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 411P, EN., 922
REF,

PHASEOLUS VULGARIS; SNAP BEANS; ECONOMICS; YIELDS; PRODUCTION; CONSUMPTION;
INCOME; CHEMICAL CONTROL; INJURIOUS INSECTS; DISEASES AND PATHOGENS;
PROCESSING; MARKETING; PRICES; LATIN AMERICA; AFRICA; ASIA.

THE PRESENT STATUS OF SNAP BEANS IN THE DEVELOPING WORLD IS REVIEWED IN THE
LEADING PAPER ACCOMPANYING THIS PUBLICATION. SOCIOECONOMIC ASPECTS ARE
MAINLY DISCUSSED. PRODUCTION, MARKETING, AND CONSUMPTION FEATURES ARE
DESCRIBED AND THE FUTURE POTENTIAL FOR The CROP IS OUTLINED. CONSTRAINTS TO

AVAILABLE AT CIAT. REFERENCES ARE ORGANIZED By DISCIPLINES AND ARE
COMPLEMENTED WITH AUTHOR AND SUBJECT INDEYES. THE INSTITUTIONS IDENTIFIED BY
THE BEAN INFORMATION CENTER AS CARRYING OUT RESEARCH ON SNAP BEANS ARE
LISTED IN THE ENCLOSED PRELIMINARY DIRECTORY, WHICH ALSO INCLUDES THE NAMES
OF THE SNAP BEAN RESEARCHERS RECORDED IN THE CIAT DATABASE AND THE

fA?iIgIPANTS IN THE WORKSHOP ON SNAP BEAN BREEDING HELD AT CIAT IN 1987,
CIAT
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1785
28300 KIRKBY. R.A. 1986. THE ROLE, ORGANIZATION AND MANAGEMENT OF CIAT'S
ACTIVITIES IN SUPPORT OF NATIONAL BEAN IMPROVEMENT PROGRAMS IN EASTERN
AFRICA. DEBRE ZEIT, ETHIOPIA, CROPPING SYSTEMS AGRONOMIST, CIAT REGIONAL
PROGRAM ON BEANS IN EASTERN AFRICA. 10P. EN., 7 REF. PAPER PRESENTED AT
CONSULTATIVE GROUP MEETING FOR EASTERN ANDCENTRAL AFRICA REGIONAL RESEARCH
ON GRAIN LEGUMES. ADDIS ABABA, ETHIOPIA, 1986. (CIAT REGIONAL PROGRAM ON
BEANS IN EASTERN AFRICA, P.O. BOX 67, DEBRE ZEIT, ETHIOPIA)

PHASEOLUS VULGARIS; DEVELOPMENTAL RESEARCH; PLANT BREEDING; AGRICULTURAL
PROJECTS; TRANSFER OF TECHNOLOGY; AFRICA; CIAT-1.

GENERAL INFORMATION IS GIVEN ON AFRICAN BEAN PRODUCTION AND RESEARCH
OPPORTUNITIES. THE OBJECTIVES AND ORGANIZATION OF THE CIAT BEAN PROGRAM IN
AFRICA ARE MENTIOMED, INCLUDING THE PROBABLE PATTERN OF STAFFING AND
LOCATIONOF CIAT REGIONAL BEAN PROGRAMS IN THE GREAT LAKES REGION, EASTERN
AFRICA, ANDSOUTHERN AFRICA., THE PHILOSOPHY AND MANAGEMENT OF THE REGIONAL
PROGAAM OPERATIONS ARE DESCRIBED AND METHODS USED FOR THE INTEGRATION OF
INDEPENDENTLY FUNDED REGIONAL PROGRA’‘S ARE ENUMERATED AND BRIEFLY EXPLAINED.
THE CURRENT COLLABORATIVE RESEARCH SUBPROJECTS ARE MENTIONED AS WELL AS THE
BEAN INFORMATION SERVICES CIAT PROVIDES IN THE REGION, (CIAT)

1786
31679 KYOMO, M.L.; KESWANI, C.L. 1987. Struclure and distribution of land
and corresponding yields of field food crops in Eastern and Southern
Africa. Tn Holmes, J.C., ed. Improving food crop production on small farms
in Africa. Rome, Food and Agriculture Organization of the United Nations.
pp.54-69. En., Sum. En., 15 Ref.

Phaseolus vulgaris, Farm size. Statistical data. Land use. Production.
Yields., Inoculation. Malawi. Angola. Botswana, Mozambique. Zimbabwe.

The different types of farm holdings in Eastern and Southern Africa are
described. Emphasis is given to 9 countries of the Southern African
Development Coordination Conference: Angcla, Botswana, Lesotho, Malawi,
Mozambique, Swaziland, Tanzania, Zambia, and Zimbabwe. Data on bean
production in 1981 are presented for Angola and Botswana, Area planted to
beans in Malawi was esti.ated in 850,000 ha. Statistics are given on area
planted, yields, and production in Mozambique for 1981-82 and 1982-83,
Large commercial farms (more than 100 ha) and private state farms each
produced 50 percent of the beans in Tanzania. The use of legume inoculum
should be cncouraged taking advantage of the Inoculation Factory located at
Grasslands Rescarch Station (Marondera, Zimbabwe). (CIAT)

1787
28206 MCGILL JUNIOR, J.A. 1977, WHITE BEAN PRODUCTION IN AFRICA IS ON THE
SKIDS. MICHIGAN DRY BEAN DIGEST 1(2):6-7. EN., IL.

PHASEOLUS VULGARIS; ECONOMICS; PRODUCTION; STATISTICAL DATA; AFRICA.
THE DRAMATIC SITUATION OF WHITF REAN PRODUCTION IN SEVERAL AFRICAN COUNTRIES

(KENYA, ETHIOPIA, TANZANIA, AND SOUTH AFRICA} IS BRIEFLY ANALYZED FOR THE
PERIOD 1976-77. (C1AT)

1788
29946 PACHICO, D. 1986. Structure and trends in world common bean
production. Michigan Dry Bean Digest 11(1):7-8,15. En., 7 3ef.

Phaneolus vulgaris, Production. Yields. Trade. Consumption, South America.
North America. Central America, Caribbean. Europe. Asia., Africa.
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The structure and trends in world common bean production are globally
analyzed based on data for the 1962-64-1982-84 period. Bean production,
production and area growth rates, yields, trade, and consumption figures are
glven and analyzed for 12 subregions (Brazil, Mexico, Eastern Africa, North
America, Eastern Europe, African Great Lakes, Southern Cone, Central
America/Caribbean, West Asia, Western Europe, Southern Africa, and Andean).
(CIAT)

1789
28083 PACHICO, D.; CALDERON C., W. 1984, Bean consumption and production in
Sub-Saharan Africa., A preliminary review. Cali, Colombia, Centro
Internacional de Agricultura Tropical. Trends in CIAT Commodities. Internal
Document. Economics 1.9. pp.64-100. En.

Phaseolus vulgaris. Production. Consumption. Marketing. Rwanda, Malaw..
Tanzania. Kenya.

Bean production trends during 1962-81 in Africa and the structure of bean
nroduction in some major African producers are briefly analyzed; consumer
preferences and marketing issues are also reviewed. Sub-Saharan Africa is
second only to Latin America among the world's leading producing regions of
Phaseolus vulgaris, Fastern Africa is the leading Sub-Saharan region in
terms of land devoted to dry bean production, followed by the Great Lakes
Region and Southern Africa. 1In both Africa and Latin America, beans are
typically produced in small farms, much of the time in mixed cropping
systems. In Africa, beans are produced as a subsistence crop and input use
is almost always negligible. Available information on bean cropping
systems in Rwanda, Malawi, Tanzania, and Kenya is briefly summarized.
Typically, African consumers appear to readily accept mixtures of bean
grain types of varying colors, shapes, and sizes. In most countries, it
appears that large beans are preferred, especially red, than red mottled,
pinkish or purple grain types, although yellowr and whites are also accepted
in some regions. Beans are also consumed as a fresh vegetable in the form
of young green leaves, (CIAT)

1790
27732 STOCKINGER, E.J.; WAINES, J.G. 1986, INTERSPECIFIC HYBRIDIZATION
BETWEEN KENYAN COMMON BEANS AND TEPARY BEANS., BEAN IMPROVEMENT COOPERATIVE.
ANNUAL REPORT 29:93-94, EN, (DEPT. OF BOTANY & PLANT SCIENCES, UNIV. OF
CALIFORNIA, RIVERSIDE, CA 92521, USA)

PHASEOLUS VULGARIS; HYBRIDIZING; PHASEOLUS ACUTIFOLIUS; RESISTANCE; DROUGHT;
CULTIVARS; BACKCROSSING; AFRICA.

AN INTERSPECIFIC BEAM BREEDING PROGRAM BETWEEN PHASEOLUS VULGARIS AND P,
ACUTIFOLIUS WAS LAUNCHEL TO DEVELOP COMMON BEANS RESISTANT TO DROUGHT
CONDITIONS IN EAST AFRICA. PRELIMINARY RESULTS INDICATE THAT THREE KENYAN
CCMMON BEAN LINES (MNB86, NBS585, AND PB13) READILY CROSS WITH THE 4 TEPARY
BEAN LINES USED. ALSO, 1 IN 150 BACKCROSS POLLINATIONS RESULTED IN A VIABLE
BC1F1 PLANT. DESIRABLE COMMON BEAN LINES SUCH AS ROSE COCO, WilICH WILL NOT
PRODUCE VIABLE F1 PLANTS, CAN BE USED AS THE RECURRENT PARENT IN A
BACKCROSSING SCHEME. SEED SIZE AND SEED COAT COLOK OF THE ORIGINAL COMMON
BEAN PARENT WERE FOUND TO BE QUICKLY RESTORED. LIKEWISE, A VERY HIGH LEVEL
OFFERTILITY WAS OBSERVED IN THE BCIF1 GENERATION WHEN THE BACKCROSS COMMON
BEANPARENT WAS A SPECIFIC WILD MEXICAN COMMON BEAN. (CIAT)

1791
28982 TAYLOR, J.D.; TEVERSON, D.M. 1986. HALO-BLIGHT OF PHASEO.US BEAN. IN

NATIONAL VEGETABLE RESEARCH STATION. ANNUAL REPORT 1985. WELLESBOURNE,
ENGLAND. PP.67-68, EN.
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PHASEOLUS VULGARIS; PSEUDOMONAS SYRINGAE PV, PHASEOLICOLA; RACES;
RESISTANCE; GERMPLASM; AFRICA; LATIN AMERICA; CIAT-2.

CONTINUING THE COLLABORATIVE PROJECT BETWEEN CIAT AND NATIONAL VEGETABLE
RESEARCH STATION (WELLESBOURNE, ENGLAND), APPROX. 300 ISOLATES OF
PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA FROM INFECTED BEANS, COLLECTED FROM
AFRICA AND LATIN AMERICA, WERE ASSIGNED TO RACE 1, 2, 3, AND 4. PRELIMINARY
TESTS FOR RESISTANCE WERE MADE ON A COLLECTION OF 454 PHASEOLUS VULGARIS
ACCESSINNS FROM THE CIAT GERMPLASM COLLECTION. RACE-SPECIFIC REACTIONS WERE
MOST COMMON,WITH 54 ACCESSIONS RESISTANT TO RACE 3, 23 RESISTANT TO RACE 1,
AND 5 RESISTANT TO RACES 1 AND 3; NO SPECIFIC RESISTANCE HAS YET BEEN FOUND
TO RACE2. (CIAT)

1792
26914 TAYLOR, J.D.; TEVERSON, D.M. 1985, HALO-BLIGHT OF PHASEOLUS BEAN. IN
NATIONAL VEGETABLE RESEARCH STATION. ANNUAL REPORT 1984. WELLESBOURNE,
SCOTLAND. P.87 EN.

AFRICA; CULTIVA»'S; ISOLATION; LATIN AMERICA; PHASEOLUS VULGARIS; PSEUDOMONAS
SIRINGAE PV, PH'SEOLICOLA; RESISTANCF; CIAT-2.

A COLLABORATIVE PROJECT, CIAT-NATIONAL VEGETABLE RESEARCH STATION, IS IN
PROGRESS TO STU'Y THE OCCURRENCE AND DISTRIBUTION OF PATHOGENIC VARIANTS OF
THE CAUSAL ORGANISM PSEUDOMONAS SYRINGAE PV, PHASECLICOLA IN LATIN AMERICA
AND AFRICA, AND TO EVALUATE RESISTANCE SOURCES IN BEANS APPROPRIATE FOR
THESE AREAS. SCME AFRICAN ISOLATES APPEAR TO BELONG TO A PREVIOUSLY
UNDESCRIBED RACE, NOW DESIGNATED RACE 3. THE RESISTANCE OF PI 150414, WHICH
HAS BEEN WIDELY USED IN BREEDING PROGRAMS IN EUROPE AND N, AMERICA, SEEMS TO
BE NONSPECIFIC. (PLANT BREEDING ABSTRACTS)

1793
28995 TECIHMNICAL MEETING OF BEANM RESEARCH COORDINATORS IN EASTERN AFRICA,
ADIS ABABA, 1985, PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA
NO.5:39-l1. 1985. EN.

PHASEOLUS VULGARIS; AGRICULTURAL PROJECTS; ETHIOPIA; UGANDA; SOMALIA;
TANZANIA.

THE MAIN OBJECTIVES OF THE MEETING OF BEAN RESEARCH COORDINATORS IN EASTERN
AFRICA, HELD AT ADIS ABABA, ETHIOPIA, IN DEC. 1985, ARE GIVEN. PULSE
STTUATION IS BRIEFLY DESCRIBED, AND PARTICULARLY THE BEAN SITUATION IN
ETHIOPIA, UGANDA, SOMALIA, AND TANZANIA; RESEARCH PRIORITIES OF THE BEAN
PROGRAMS OF THESE COUNTRIES ARE INCLUDED. (CIAT)

1794
23624 VOYSEST, 0.; GARCIA, J.; CRESPO, J.; MARTINEZ, N.; SANTACRUZ, D. 1982,
VIVERO INTERNACIONAL DE RENDIMIENTO Y ADAPTACION DE FRIJOL (PHASEOLUS
VULGARIS). IBYAN 1982: FRIJOL ARBUSTIVO.(INTERNATIONAL BEAN YIELD AND
ADAPTATION NURSERY, IBYAN 1982: BUSH BEANS). CALI, COLOMBIA, CENTRO
INTERNACIONAL DE AGRICULTURA TROPICAL. 377P. ES., IL. (CIAT, APARTADO ArLREO
6712, CALI, COLOMBIA)

PHASEOLUS VULGARIS; CULTIVARS; PLANT INTRODUCTIONS; GERMPLASM; ADAPTATION;
YIELDS; FLOWERING; SEEL COLOR; LATIN AMERICA; CARIBBEAN; AFRICA; ASIA.

THE RESULTS OF THE IBYAN DISTRIBUTED IN 1982 ARE REPORTED. THESE TOTALLED
223 EXPT. IN 41 COUNTRIES IN LATIN AMERICA AND THE CARIBBEAN, NORTH AMERICA,
AFRICA, AND ASIA; HOWEVER, DATA WERE RECEIVED ONLY FROM 108 EXPT, IN 22
COUNTRIES. DETAILED INFORMATION IS GIVEN ON THE BEAN GERMPLASM DISTRIBUTED,
EXPTL, DESIGN RECOMMENDED, AND DATA COLLECTED (YIELD, PLANTS HARVESTED, DAYS
TO FLOWERING, DAYS TO PHYSIOLOGICAL MATURITY, AND REACTION TO DISEASES),
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DETAILED RESULTS ARE PRESENTED GROUPED BY COLOR TYPES AS FOLLOWS: SMALL
BLACK BEANS, SMALL RED BEANS, INTERMEDIATE AND LARGE RED MOTTLED BEANS,
SMALL WHITE BEANS, SMALL AND INTERMEDIATE CREAM AND CREAM STRIPPED BEANS,
MULATINHO (SMALL CREAM BEANS) TYPE BEANS, AND CARIOCA (SMALL AND
INTERMEDIATE CREAM STRIPPED BEANS) TYPE BEANS. (CIAT)

1795
27042 WARREN, A. 1985. BEAN PRODUCTION IN TANZANIA, MALAWI, ZAMBIA AND
ZIMBABWE. REPORT OF A BEAN INFORMATION SURVEY IN AFRICA. CALI, COLOMBIA,
CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 42P. EN. (9 HILLSIDE, ALLCRAFT
ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; PRODUCTION; CULTIVATION SYSTEMS; CULTIVATION;
FERTILIZERS; TANZANIA; MALAWI; ZAMBIA; ZIMBABWE,

AN EXPEDITION WAS ORGANIZED IN 1984 TO OBTAIN INFORMATION ON BEAN PRODUCTION
IN TANZANIA, MALAWI, ZAMBIA, AND ZIMBABWE. THIS INFORMATION REPRESENTS
VALUABLE RESEARCH LITERATURE NOT AVAILABLE THROUGH CONVENTIONAL SOURCES,
PERSONAL INTERVIEWS WERE CONDUCTED WITH SCIENTISTS TO EXPiORE DIFFERENT
ASPECTS OF BEAN CULTIVATION SUCH AS ENTOMOLOGY, SOILS, STATISTICAL DATA,
BREEDING, NUTRITION, CROPPING SYSTEMS, PESTS AND DISEASES ATTACKING BEANS,
PRODUCTION DATA, MARKETING, AND BEAN NUTRITION. (CIAT)

ANGOLA

1796
31459 AMARAL, J.M.P. DO 1966. Breve apontamento sobre a producao e a
exportacao do feijao. (Brief notes on bean production and exports). Gazeta
Agricola de Angola 11(5):1058-1059, Ppt., 11,

Phaseolus vulgaris, Trade. Women. Statistical data. Intercropping, Zea
mays, Fertilizers, Angola.

The efforts aiming at promoting and improving bean production in Angola
since 1958 are highlighted and the situation of bean exports is briefly
described. Attempts have fauiled to promote various bean types that can be
competitive in international markets, mainly in the Planalto Central region,
since it 1s well known that climate and soil requirements for improved var,
are more demanding. The women's role in bean cultivation in this region is
also highlighted; additional reasons to justify not adopting the improved
material are mentioned. Statisties are presented on the amount of seed
(kg) distributed among the growers in Huambo and Bie from 1959 to 1966.
Data are also given on the amount of improved sced (kg) bought by the
multipliers and its value for 1961-65. It 1is indicated that most beans are
intercropped with maize and that the fertilization of the latter is also

suitable for beans. The total amount (t) exported for the 1959-65 period is
indicated. (CIAT)

1797
31455 CONSTANTINO, A.T. 1958. 0 feijao de Angola. Panorama actual da sua
cultura, coméreio e armazenamento, (Beans in Angola. Current status of its
cultivation, trade, and storage). Lisboa, Portugal, Junta de Investigacoes

do Ultramar. Estudos, Ensaios e Documentos no.49, 150p. Pt., Sum, Fr., En.,
14 Ref., 11,

Phaseolus vulgaris. Trade. Cultivation, Storage. Production. Diseases and

pathogens, Acanthoscelides obtectus, Zabrotes subfascilatus, Pest control,
Seeds. Angola.
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The present status of the agricultural production, trade, and storage of
beans in Angola is reviewed. Current trade conditions and future
perspectives are described and analyzed and a general description of the
agricultural techniques and their relationships with the soil and climate of
the main producing districts is included. Pests and diseases of frequent
occurrence as well as trading qualities of the most common are also
described. Other aspects studied are the trading and transportation scheme
and the storage conditions from the field to the docks (storing locations
and prevailing temp.-humidity conditions). Acanthoscelides obtectus and
Zabrotes subfasciatus are emphasized as stored bean pests; control measures
are also mentioned. Regarding bean seed selection, the most common
screening operations are described as well as legislation on quality
standards of the exported product. The most important measures to overcome
the present trade crisis of this grain legume are summarized. They involve
introduction of cv. with export quality, high-quality production, and low
cost of production to allow for international competition. (AS)

1798
31097 EXPORTACAO DOS principais produtos originirios da agricultura
(Janeiro-Dezembro): feijao. {Main agricultural exports: beans), Boletim
Trimestral (Angola) no.68:22. 1974. Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Trade. Prices. Angola.

Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1972 and
1973. (CIAT)

1799
31096 EXPORTACAO DOS principails produtos origin&rios da agricultura
(Janeiro-Dezembro): feijao. (Main agricultural exports: beans). Boletim
Trimestral (Angola) no.65:20. 1974, Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade, Prices. Angola.

Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1972 and
1973, (CIAT)

1800
31093 EXPORTACAO DOS principais produtos originirios da agricultura
(Janeiro-Dezeabro): feijao. (Main agricultural exports: beans). Boletim
Trimestral (Angola) no.61:22, 1973, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Angola,

Statistics are presented on the amount (t) and value of the main

agricultural products (including beans) exported by Angola during 1971 and
1972, (CIAT)

1801
31095 EXPORTACAO DOS principais produtos originirios da agricultura
(Janeiro-Dezembro): feijao. (Main agricultural exports: beans). Boletim
Trimestral (Angola) no.57:41. 1972, Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Trade. Prices. Angola,

Statistics are presented on the amount (t)} and value of the main

?gricu%turai products (including beans) exported by Angola during 1970 and
71. (CIAT
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1802
31087 EXPORTACAO DOS prineipais produtos originfirios da agricultura
(Janeiro-Setembro): feijao. (Main agriculturai exports: beans). Boletim
Trimestral (Angola) no.53:20. 1971. Pt., Dat,num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Angola.

Data on tutal amount and value of beans (among other products) exported by
Angela during 1969 and 1970 are given. Exports were 14,304 and 10,838 t,
resp., {CIAT)

1803
31094 EXPORTACAO DOS principais produtos origin&rios da agricultura
(Janeiro-Dezembro): feijao, (Main agricultural exports: beans). Boletim
Trimestral (Angola) no.S54:24. 1971, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Angola.

Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1969 and
1970. (CIAT)

1804
31092 EXPORTACAO DOS principais produtos originirios da agricultura
(Janeiro-Dezembro): feijao. (Main agricultural exports: beans). Boletim
Trimestral (Angola) no.49:24, 1970. Pt., Dat.num.

Phaseolus vulgaris. Stetistical data. Trade. Prices. Angola.

Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1968 and
1969, (CI1AT)

1805
31091 EXPORTACAO DOS principais produtos originirios da agricultura
(Janeiro--Pezembro) : feijao. (Main agricultural exports: beans), Boletim
Trimestral (Angola) no.45:28, 1969, Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Trade. Prices. Angola,

Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1967 and
1968. (C1AT)

1806
31090 EXPORTACAO DOS principais produtos originirics da agricultura
(Janeiro-Dez~mbro) : feijao. (Main agricultural exports: beans), Boletim
Trimestral (Angola) no.41:36. 1968, Pt., Pat.num.

Phaseolus vulgaris. Statistical data. Trade, Prices. Angola,
Statisties are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1966 and
1967. (CIAT)

1807
31089 EXPORTACAO DOS principais predutos originirios da agricultura
(Janeiro-Dezembro) : feljao. (Main ajricultural exports: beans). Boletim
Trimestral (Angola) no.37:20. 1967. Pt., Dat,num,
Phascolus vulgaris, Statistical data. Trade, Prices. Angola,
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Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1965 and
1966. (CIAT)

1808
31088 EXPORTACAO DE produtos originé&rios da agricultura (Janeiro-Dezembro):
feijao. (Main agricultural exports: beans). Boletim Trimestral (Angola)
no.33:23, 1966. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Angola.

Statistics are presented on the amount (t) and value of the main
agricultural products (including beans) exported by Angola during 1964 and
1965. (CIAT)

1809
31156 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1972. Epocas de
sementeiras e de colheitas; zonas e &reas das principais producoes
agricolas: feijao. (Planting and harvesting times; main agricultural
producing areas: beans), In Instituto Nacional de Estatistica. Angola.
Anuério Estatistico 1972. Angola, Direccao Provincial dos Serviccs de
Econamia e Estat{stica Geral. p.118. Pt., Dat.num.

Phaseolus vulgaris. Planting. Harvesting. Timing. Angola.

1810
31157 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1972. Exportacao agricola,
segundo os pafises de consumo 1963 a 1972: feijao. (1963-1972 agricultural
exports per consuming country: beans). In Instituto Nacional de Estatiatica.
Angola. Anuério Estatfstico 1972. Angola, Direccao Provincial dos Servicos
de Economia e Estat{stica Geral. pp.208-209. Pt., bat.num,

Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands.
Guinea., Sao Tome and Principe. Mozambique. Macao. Federal Republic of
Germany., Belgium, Luxemburgo. France. Spain. South Africa. Netherlards,
Angola, Zaire,

1811
31098 INSTIWUTIO DE INVESTIGACAO AGRONGMICA DE ANGOLA. 1972. Melhoramento de
feljao (afio agricola de 1971-1972). (Bean improvement (1971-1972)). In

Instituto de Investigacao Agronbmica de Angola. Relatébrio de 1972. Angola,
pp.86-88, Pt.

Phaseolus vulgaris. Yields. Seed color., Selection. Angola.

In comparative trials with multicolored beans established at the Centros de
Estudos da Chianga and Cunene (hAngola) only black-colored beans yielded
over 500 kg/ha. A table is included with information on different bean
types and their colors identified in the Angolese districts. (CIAT)

1812
30356 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1972. Precos médios de
retalho de produtos alimentares, de produtos para aquecimento, de iluminacao
e de higiene, na cidade de Luanda. (Main retail prices of food, heating,
lights, and sanitation products in the city of Luanda). In Instituto
Nacional de Estatfstica. Angola. Anufirio Estatf{stico 1972.

Luanda, Direccao Provincial dos Servicos de Economia e Estatfstica Geral,
p.244, Pt., Fr., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola,
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1813
30355 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1972, Precos médios de
retalho nas principais cidades e vilas., (Main retail prices in the main
cities and villages). In Instituto Nacional de Estati{stica. Angola. Anuério
Estat{stico 1972. Luanda, Direccao Provincial dos Servicos de Economia e
Estat{stica Geral. PP.2U7-248. Pt., Dat.mm.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola,

1814
3:°¥7 INSTITUTO NACIONAL DE ESTATISTICA, ANGOLA. 1972. Produtos
trensaceicnados nos mercados rurais, (Products exchanged in the rural
marketz the main cities and villages). In Instituto Nacional de
Estat{stica. Angola. Anuirio Estatfistico 1972. Luanda, Direccao Provineial
dos Servicos de Economia e Estat{stica Geral, p.242, Pt., Dat.num,

Phaseolus vulgaris. Statistical data, Marketing. Frices. Angola.

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1970 and 1972. (CIAT)

1815
30358 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1972, Produtos
transaccionados nos mercados rurais, por distritos. (Product s exchanged in
the rural markets, per distriects)., In Instituto Nacional de Estati{stica,
Angola. Anudrio Estatf{stico 1972, Luanda, Direccao Provincial dos Servicos
de Economia e Estatistica Geral, Pp.239-240. Pt., Dat.num.

Phaseolus vulgaris, Statistical data, Marketing. Prices. Angola,

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1970 and 1972, Information is organized per district, (CIAT)

1816
31158 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1972, Produtos
transaccionados nos mercados rurais, por distritos 1970 a 1972: feijao.
(1970-1972 products traded in rupal markets per district: beans), In
Instituto Nacional de Estat{stica. Angola, Anuario Estatistico 1972,
Angola, Direccao Provincial dos Servicos de Economia ¢ Estatfstica Geral,
p.241, pg,, Dat,num.

Phaseolus vulgaris, Statistical data. Trade, Angola,

1817
31149 INSTITUTO NACIONAL DE ESTATISTICA, ANGOLA, 1971, Epocas de
Sementeiras e de colheitas; zonas e freas das prinecipais producoes
agricolas: feijao, (Planting and harveating times; main agricultural
Producing areas: beans). 1In Instituto Nacional de Estat{stica, Angola,
knuério Estatfstico 1971, Angola, Direccao Provineial dos Servicos de
Economia e Estat{stica Geral, p.118, Pt,, Dat.num,

Phaseolus vulgaris, Flanting, Harvesting. Timing. Angola.

1818
31150 INSTITUTO NACIONAL DE ESTATISTICA.tANGQLA. 1971, Exportacao agricola,
Segundo o3 pafses de consumo 1962 a 1971% re}. ao. (1962-1971 agricultural
exports per consuming country: beans), in Instituto Nacional de
Estat{stica, Angola. Anuirio Estatist1c017971. Angola, Direccao Provincial
dos Servicos de Econamia ¢ Estat{ctica Qeral, PpP.204-205, pt,, Dat.num.
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Phaseolus vulgaris. Statistical data., Trade. Prices, Cape Verde Islands.
Guinea. Sao Tome and Principe. Mozambique. Macao. Federal Republic of
Germany. Belgium, Luxembourg. Zaire. USA. France. Spain. United Kingdom.
South Africa. Netherlands. Angola.

1819
31176 INSTITUTO DE INVESTIGACAO AGRONOMICA DE ANGOLA. 1971. Melhoramento de
feijao (Ano agricola de 19Y0/71). (Plant breeding in beans (1970/71)). In
Instituto de Investigacao Agronbémica de Angola. Relatério de 1971. Angola,
pp.85-86. Pt.

Phaseolus vulgaris. Selection. Cultivars., Yieids. Zimbabwe. Angola.

Statistics are presented on mean seed production (kg/ha), variation
coefficient (percentage), and no. of bean cv. selected and kept under
observation, as a result of selection trials conducted at the Centro de
Estudos of Chianga (Angola) in 1970-71, with bean cv. IGP 38, IGP 39, IGP
40, IGP 41, IGP 42, and IGP 43. Only 1 bean cv. (intrcduced from
Zimbabwe), from the 12 multiplied at the Centro, was selected. (CIAT)

1820
30346 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1971. Precos médios de
retalho de produtos alimentares, de produtos para aquecimento, de
iluminacao e de higiene, na cidade de Luanda. (Mean retail prices of food
products, heating, lights, and sanitation products in the city of Luanda).
In Instituto Naclonal de Estatfstica. Angola. Anuidrio Estatistico 1971,
Luanda, Direccao Provincial dos Servicos de Economia e Estatistica Geral,
p.251. Pt., Dat.num.

Praseolus vulgaris. Statistical data. Prices. Consumption. Angola,

1821
30345 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1971. Precos médios de
retalho nas principais cidades e vilas: produtos alimentares. (Mean retail
prices in the main cities and villages: food products). In Instituto
Naclonal de Estatfstica. Angola. Anufrio Estatfstico 1971. Luanda, Direccao
Provincial dos Servicos de Econamia e Estatistica Geral. pp.254-255. Pt.,
Dat.num,

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola,

1822
30348 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1971. Produtos
transaccionados nos mercados rurais. (Products traded in the rural
markets). In Instituto Naclonal de Estatfistica. Angola. Anuirio Estatf{stico
1971. Luanda, Direccao Provincial dos Servicos de Economia e Estat{stica
Geral. p.249, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Prices. Angola,

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1969 and 1971. (CIAT)

1823
30343 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1971. Produtos
transaccionados nos mercados rurais, por distritos. (Products traded in the
rural markets, per district). In Instituto Naclonal de Estat{stica. Angola.
Anufrio Estat{stico 1971. Luanda, Direccao Provincial dos Servicos de
Econoria e Estatistica Geral. pp.247-248, Pt., Dat.num.
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Phaseolus vulgaris, Statistical data, Marketing. Prices. Angola.

Statistics are glven on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1969 and 1971, Information is organized per district. (CIAT)

1824
30344 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1971. Produtos
transacelonados nos mercades rurais, por distritos. (Products traded in the
rural markets, per districts). In Instituto Nacional de Estatistica.
Angola. Anudrio Estatfstico 1971. Luanda, Direccao Provincial dos Servicos
de Economia e Estatfstica Geral. pp.245-246. Pt., Dat.num,

Phaseolus vulgaris. Statistical data. Marketing. Prices, Angola,

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1969 and 1971. Information is organized per district. (CIAT)

1825
30326 INSTITUTO NACIOMAL DE ESTATISTICA. ANGOLA, 1970. Epocas de
sementeiras e de colhejtas; zonas ¢ 4&reas das principais producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estatistica. Angola,
Anuério Estatfstico 1970. Luanda, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. p.117. Pt., Dat.num,

Phaseolus vulgaris. Planting. Harvesting. Timing. Angola.

1826
31107 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1970. Exportacao agrfcola,
segundo os paf{ses de consumo 1961 a 1970: feljao. (1961-1970 agricultural
exports per consuming country: beans). In Instituto Nacional de
Estatistica. Angola. Anu&rio Estat{stico 1870. Angola, Direccao Provincial
dos Servicos de Estatfstica. pPp.202-203. Pt., Dat,num.

Phaseolus vulgaris, Trade. Statistical data. Prices. Cape Verde Islands.
Guinea, Sao Tome and Principe. Mozambique. Macao. Federal Republic of
Germany. Belgium. Luxembourg. Congo. Zaire, USA. France. Spain, United
Kingdom. South Africa. Netherlands. Angola.

1827
31454 INSTITUTO DE INVESTIGACAO AGRONOMICA DE ANGOLA, 1970, Melhoramento de
feijao (afio agricola de 1969/70), (Bean improvement (1969/70)). In Instituto

de Investigacao Agronbmica de Angola. Relatério de 1970, Angola, pp.87-88.
Pt,

Phaseolus vulgaris, Cultivars, Yields, Selection. Zimbabwe, Angola,

Among the bean var. tested in 3 compa:allive Lrlals at the Centro de
Estudos da Chianga, Angola, var, Jamapa gave the highest yields, Av,
yields of 540 and 610 kg/ha were obtained in the trials with black-colored
and multicolored beans, resp. Micro-cuttings trom 12 different local bean
types and 5 from Zimbabwe were planted for observation. (CIAT)

1828
31109 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1970, Precos médios de
retalho de produtos alimentares, de produtos para aquecimento de iluminacao
e de higlene, na cidade de Luanda: feijao. (Mean retail prices in Luanda:
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beans). In Instituto Nacional de Estat{stica. Angola. Anufirio Estat{stico
1970. Angola, Direccao Provincial dos Servicos de Estat{stica. p.2W9. Pt.,
Dat.num,

Phaseolus vulgaris, Statistical data. Prices. Angola.

1829
30331 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1970. Precos médios de
retalho nas principals cidades e vilas do Provincia. (Mean retall prices in
the main citles and villages of the Province). In Instituto Nacional de
Estat{stica. Angola. Anudrio Estatfstico 1970. Luanda, Direccao Provincial
dos Servicos de Economia e¢ Estatfstica Geral. pp.252-253. Pt., Dat.num,

Phaseolus vulgaris, Prices. Consumption. Marketing. Angola.

1830
30329 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1970. Produtos
transacclonados nos mercados rurais. (Products traded in the rural
markets). In Instituto Nacional de Estatfstica. Angola. Anuério Estatf{stico
1970, Luanda, Direccao Provincial dos Servicos d= Economia e Estat{stica
Geral, p.247. Pt., Dat.num,

Phaseclus vulgaris. Statistical data. Marketing. Prices. Angola,

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1968 and 1970. (CIAT)

1831
30327 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1970. Produtos
transaccionados nos mercados rurais, por distritos. (Products traded in the
rural markets, per distriect). In Instituto Nacional de Estatfstica. Angola,
Anudrio Estatfstico 1970. Luanda, Direccao Provincial dos Servicos de
Economia e Estat{stica Geral. p.245, Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Marketing. Prices. Angola.

Statistics are given on the total amount and vaiie of the different
products (including beans) traded in the rural markets of Angola between
1968 and 1970, Information is organized per district. (CIAT)

1832
30328 INSTITUTC NACIONAL DE ESTATISTICA. ANGOLA. 1970. Produtos
transaccionados nos mercados rurais, por distritos. (Products ' aded in the
rural markets, per district). In Instituto Naciona)l de Estatistica, Angola,
Anulrio Estatfstico 1970. Luanda, Direccao Provincial dos Servicos de
Econaria e Estatistica Geral. p.243, Pt., Dat,num,

Phaseolus vulgaris, Statistical data. Marketing. Prices, Angola.

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1968 and 1970, Information is organized per district. (CIAT)

1833
31108 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1970. Produtos
transaccionados nos mercados rurais, por distritos: feijao. (Products traded
in rural markets per district: beans)., In Instituto Nacional de Estatistica,
Angola. Anuirio Estatfstico 1970. Angola, Direccao Provincial dos Servicos
de Estatfstica, pp.24l,246, Pt., Dat.num.
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Phaseolus vulgaris. Statistical data, Trade. Prices. Angola.

Statistics are presented on the amount (kg) and value of various products
(including beans) traded in different Angolese districts from 1968 to 1970.
(CIAT)

1834
30391 INSTITUTO NACIONAL DE eSTATISTICA. ANGOLA. 1969. Epocas de
sementelras e de colheitas; zonas e &reas das principals producoes
agricolas, (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estat{stica. Angola,
Anuério Estatfstico 1969. Luanda, Direccao Provincial dos Servicos de
Economia e Estat{stica Geral. p.126. Pt,, Fr., Datl.num.

Phaseolus vulgaris. Planting. Harvesting. Timing. Angola.

1835
31453 INSTITUTO DE INVESTIGACAQ AGRONOMICA DE ANGOLA. 1969. Melhoramento de
fellao (afio agricola 1968/69). (Bean improvement (1968/69)). In Instituto
de Investigacao Agrontmica de Angola. Relatb6brio de 1969. Angola, pp.64-65,
Pt.

Phaseolus vulgaris, Selection. Cultivars. Angola,

Var., and screening trials were established during 2 cropping seasons with
55 and 12 selected bean var., resp., at the Centros de Estudos da Chianga,
Ceilunga, Luso, Alto Capaca, Gangassol, Cela, and Humpata (Angola). Av.
yields were low maybe becausc of poor crop management and lack of treatment
of cuttinga. (ClAT)

1836
30387 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1969. Precos médios de
retalho de proditos alimentares de produtos rara aquecimento de iluminacao
e de higiene na cidade de Luanda. (Mean retail prices of food products,
heating, lights, and sanitation products in the city of Luanda), In
Instituto Nacicnal de Estatistica. Angola. Anufrio Estat{stico 1969,
Luanda, Direccac Provincial dos Servicos de Econwia e Estat{stica Geral.
p.257. Pt., Fr., Dat,num,

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola.

1837
30388 INSTITUTC NACIOMAL DE ESTATISTICA., ANGOLA, 1969, Produtos
transaccionados no: mercados rurais, (Products exchanged in the rural
markets), In Instituto Nacional de Estatistica. Angola., Anufrio Estat{stico
1969. Luanda, Direccao Provincial dos Services de Economia e Estat{stica
Geral., p.255, Pt., Dat.num,

Phaseolus vulgaris, Statistical data, Marketing. Consumption. Prices,
Angola,

Statistics are given on the total amount and value of the different

products (including beans) traded in the rural markets of Angola during
1967-69. (CIAT)

1838
30389 INSTITUTG NACIONAL DE ESTATISTICA. ANGOLA. 1969. Produtos
transaccionados noa mercados rurais, por uistritos, (Products exchanged in
the rural markets, per district). In Instituto Nacional de Estatistica,
Angola. Anuirio Estat{atico 1969. Luanda, Direccao Provincial dos Servicos
de Economia e Estatistica Geral. pp.251-253, Pt., Dat.num.
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Phaseolus vulgaris, Statistical data. Marketing. Prices. Angola.

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1967 and 1969. Information is organized per district. (CIAT)

1839
31155 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1969. Produtos
transaccionados nos mercados rurais, por distritos 1967 a 1969: fedjao.
(Products traded in rural markets per district from 1967 to 1969: beans). In
Instituto Nacional de Estatfstica. Angola. Anuirio Estatfistico 1969.
Angola, Dircccao Provincial dos Servicos de Econcmia e Estatistica Geral.
p.254, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Prices. Angola.

1840
30354 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1968. Epocas de
sementeiras, de colheitas; zonas e &reas das principais producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Naciona! e Fetntfatica, Angnla,
Anuério Estat{stico 1968. Luanda, Direccao Proviuciai uoug Servicos ue
Economia e Estatfstica Geral. p.126. Pt., Dat.num.

Phaseolus vulgar.s. Planting. Harvesting. Timing. Angola.

1811
31147 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1968, Exportacao agricola,
segundo o8 pafises de consumo 1959 a 1968: feijao. (1959-1968 agricultural
exports per consuning country: beans). In Instituto Nacional de
Estat{stica. Angola. Anulrio Estetistico 1968. Angola, Direccao Provincial
dos Servicos de Econamia e Ectatistica Ceral. pp.206-207. Pt., Dat,num,

Phaseolus vulgaris. Statistical data, Trade. Prices. Cape Verde Islands.
Guinea. Sao Tome and Principe. Mozambique, Macao. Federal Republic of
Germany., Belgium, Luxembourg. USA. France. Zaire, United Kingdom. South
Africa. Netherlands. Angola.

1842
31452 INSTITUTO DE INVESTIGACAC AGRCNOMICA DE ANGOLA, 1968. Melhuramento do
feijoeiro, (Bean improvement), In Instituto de Investigacao Agrontmica de
Angola. Relatbrio de 1968, Angola, pp.B87-88. pt.

Phaseolus vulgaris. Selection, Cultivars., Yields. Planting. Timing.
Insecticides. Angola,

Trials were conducted at the Centro de Estudos da Chianga, Angola, to
compare the effect of 3 planting times and endrin sprayings every 15 days
on the yield of various bean types. No significant differences were
observed with insecticide application. Data are included on the mean grain
yields (kg/ha) of the different beans tested. (CIAT)

1843
30351 INSTITUTO NACTONAL DE ESTATISTICA. ANGOLA. 1968. Precos médios de
retalho de produtos alimentares e de higiene na cidade de Luanda. (Mean
retail prices of food and sanitation products ir. the city of Luanda)., In
Instituto Nacional de Estatistica. Angola. Anuir:o Estatfistico 1968.
Luanda, Direccao Provincial dos Servicos de Economia e Estatf{stica Geral.
p.253. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption, Angola,
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1844
30350 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1968. Precos médios de
retalhn nas principais cidades e vilas da Provinoia. (Mean retail prices in
the main cities and villages of the Province). In Instituto Nacional de
Estat{stica. Angola. Anuirio Estat{stico 1968. Luanda, Direccao Provincial
dos Servicos de Economia e Estat{stica Geral. pp.256,258. Pt., Fr,,
Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption, Angola,

1845
30352 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1968. Produtos
transaccionados nos mercados rurais. (Products traded in the rural
markets). In Instituto Nacional de Estatfstica. Angola. Anuério Estat{stigo
1968. Luanda, Direccao Provincial dos Servicoa de Economia e Estat{stica
Geral. p.251. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Prices. Angola,

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1966 and 1968, (CIAT)

1846
30353 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1968. Produtos
transaccionados nos mercados rurais, por distritos. (Products traded in the
rural mrkets, per district). In Instituto Nacional de Estatistica, Angola,
Anudrio Estatfstico 1968, Luanda, Direccao Provincial dos Servicos de
Econamia e Estat{stica Geral, pp.247-249, Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Marketing. Prices. Angola,

Statistices are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1966 and 1968, Information is organized per district, (CIAT)

1847
31148 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1968. Produtos
transaccionados nos mercados rurals, per distritos: feijao. (Products
traded in rural markets per district: beans)., In Instituto Nacional de
Estatf{stica. Angola. Anuirio Estatfstico 1968. Angola, Direccao Provineial
dos Servicos de Econamia ¢ Estatistica Geral. p.250. Pt,., Dat.num,

Phaseolus vulgaris, Statistical data. Trade. Prices, Angola,

Statisties are presented on the amount (kg) and value of various products
{including beans) traded in the district of Huila, Angola during 1966-1968,
(CIAT)

1848
31451 INSTITUTO DE INVESTIGACAO AGRONOMICA DE ANGOLA. 1967, Eleicao de
variedades de feijoeiro afiao. (Selection of annual bean varieties), In
Instituto de Investigacao Agronémica de Angola. Relatério de 1967, Angola,
pp.58-59, pt,

Phaseolus vulgaris, Cultivars, Selection. Angola, Ophiomyia phaseoli,
Resistance.

Selection trials conducted at the Centros de Estudos da Ceilunga and
Gangassol (Angola) are briefly reported, Susceptibility to Melanagromyza
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phaseoli was evident in almost all materials. Var, eliminated presented
climbing growth habit and/or low yields. (CIAT)

1849
30371 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1967. Epocas de
sementeiras, de colheitas, zonas e &reas das principais producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estat{stica. Angola.
Anuério Estatistico 1967. Luanda, Direccao Provincial dos Servicos de
Economia e Estatf{stica Geral. p.135. Pt., Fr., Dat.num,

Phaseolus vulgaris. Planting. Harvesting. Timing. Angola.

1850
30370 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1967. Exportacao agrfcola,
segundo os paises de consumo. (Agricultural exports, according to consumer
countries)., In Instituto Nacional de Estat{stica. Angola. Anudrio
Estatfistico 1967. Luanda, Direccao Provincial dos Servicos de Economia e
Estatistica Geral. pp.220-221. Pt., Dat.num,

Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands.
Guinea. Sao Tome and Principe. Mozamb.que. Federal Republic of Germany.
Belgium, Luxembourg. Zaire. USA. France. Central African Republic. United
Kingdom. South Africa. Netherlands. Angola.

Statistics are given on the total amount and value of different commodities
(beans included) exported by Angola to different countries between 1958 and
1967. (CIAT)

1851
30368 INSTITUTO MACIONAL DE ESTATISTICA. ANGOLA. 1967. Precos médios de
retalho de produtos alimentares e de higiene na cidade de Luanda. (Mean
retall prices of food and sanitation products in the city of Luanda), In
Instituto Naclonal de Estatfstica. Angola. Anufrio Estatf{stico 1967.
Luanda, Direccao Provincial dos Servicos de Economia e Estatistica Geral,
p.265. Pt., Fr., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola,

1852
30367 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1967. Precos médios de
retalho nas principais cidades e vilas da Provincia. (Mean retail prices in
the main cities and villages of the Province). In Instituto Nacional de
Estatistica. Angola. Anufrio Estatfstico 1967. Luanda, Direccao Provincial
dos Servicos de Economia e Estatfstica Geral. pp.268,270. Pt., Fr.,
Pat.num.

Phaseolus vulgaris, Statistical data. Prices, Consumption, Angola.

1853
30369 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1967, Produtos
transaccionados nos mercados rurais. (Products exchanged in the rural
markets). In Instituto Nacional de Estatistica. Angola, Anufrio Estatistico
1967. Luanda, Direccao Provincial dos Servicos de Economia e Estatistica
Geral. p.263. Pt., Dat.num.

Phaseolus vulgaris, Statistical data, Marketing. Prices. Angola,

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1965 and 1967. (CIAT)
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1854
31450 INSTITUTO DE INVESTIGACAO AGRONOMICA DE ANGOLA., 1966. Eleicao de
cultivares de feiljoeiro aflao. (Selection of annual beun cultivars), In
Instituto de Investigacao Agronbmica de Angola. Relatério de 1966. Angola,

p.59. Pt.
Phaseolus vulgaris. Germplasm. Selection. Angola,

Comparative trials were established at the Centros de Estudos in Chianga,
Cela, Ceilunga, and Gangassol (Angola); the different bean types selected at
each are mentioned. Studies on grain type and planting time will be carried
out with the 100 var, forming the bean collection. The progeny of the 50
var. was observed to select those serving as starting point for var.
purifying, (CIAT)

1855
30364 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1966. Epocas de
sementelras, de colheitas, zonas e 4reas das principais producoes
agricolas, (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estat{stica. Angola,
Anudrio Estatistico 1966. Luanda, Direccao Provincial dos Servicos de
Econamia e Estat{stica Geral. p.135 Pt., Fr., Dat.num,

Phaseolus vulgaris. Planting. Harvesting. Timing., Angola.

1856
30363 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1966. Exportacao agricola,
segundo os paises de consumo. (Agricultural exports according to consumer
countries), In Inatituto Nacional de Estat{stica. Angola, Anulrio
Estatistico 1966. Luanda, Direccao Provincial dos Servicos de Economia e
Estatfstica Geral. pp.218-219., Pt., Dat.num,

Phaseolus vulgaris. Statistical data, Trade. Prices., Cape Verde Islands.
Guinea, Sao Tome and Principe. Mozambique. Federal Republic of Germany.
Belgium, Luxembourg, Congo. Zaire. USA. France. Central African Republic,
United Kingdom. South Africa. Netherlands. Angola.

Statisties are given on the total amount and value of different commodities
(beans included) exported by Angola to differcnt countries from 1957 to
1966, (CIAT)

1857
30361 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1966. Precos médios de
retalho de produtos alimentarecs e de higiene na cidade de Luanda, (Mean
retail prices of food ard sanitation products in the city of Luanda), In
Instituto Nacional de Estat{stica. Angola. Anuério Estat{stico 1966,
Luanda, Direccao Provinecial dos Servicos de Economia e Estat{stica Geral,
p.263. Pt., Fr., Dat.num.

Phaseolus vulgaris, Statistical data, Prices, Consumption, Angola.

1858
30360 INSTITUTO NACIOMAL DE ESTATISTICA. ANGOLA. 1966. Precos médios de
retalho nas principais cidades e vilas da Provincia., (Mean retail prices in
the main cities and villages of the Province). In Instituto Nacional de
Estatfstica. Angola. Aruirio Estat{stico 1966. Luanda, Direccao Provincial
dos Servicos de Economia e Estatistica Geral, p.266. Pt., Fr., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption, Angola,
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1859
30362 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1966. Produtos
transaccionados nos mercados rurals. (Products exchanged in the rural
markets). In Instituto Nacional de Estat{stica. Angola, Anudrio Estatfstico
1966, Luanda, Direccao Provincial dos Servicos de Economia e Estat{stica
Geral. p.261. Pt., Dat.num,

Phaseolus vulgaris., Statistical data. Marketing. Prices. Angola.

Statistics are given on the total amount and value of the different
products (including beans) traded in the rural markets of Angola between
1964 and 1966. (CIAT)

1860
30383 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1965. Epocas de
sementeliras, de colheitas, zonas e &reas das principais producoes
agricolas, (Planting and harvesting times, zones and areas of main
agricultural production), In Instituto Nacional de Estatistica. Angola.
Anuirio Estatistico 1965. Luanda, Direccao Provincial dos Servicos de
Econamia e Estat{stica Geral. p.105. Pt,, Fr, Dat.num.

Phaseolus vulgaris. Planting, Harvesting. Timing. Angola.

1861
30382 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1965. Exportacao agricola,
segundo os paises de consumo. {Agricultural exports according to consumer
countries), In Instituto Nacional de Estatf{stica. Angola. Anuirio
Estatistico 1965. Luanda, Direccao Provincial dos Servicos de Economia e
Estat{stica Geral. pp.176-177. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Capc Verde Islands.
Guipea. Sao Tume and Principe, Mozambique. India. Federal Republic of
Germany. Belgiun, Luxembourg, Congo. Zaire. USA. France. Central African
Republic. United Kingdom. South Africa. Netherlands. Angola.

Statistics are given on the total amount and value of diffcrent commodities
(beans included) exported by Angola to different countries between 1956 and
1965, (CIAT)

1862
31449 INSTITUTO DE INVEST1GACAO AGRONOMICA DE ANGOLA. 1965. Melhoramento do
feljoeiro afino. (Improvement of annual bean varieties), In Instituto dec
Investigacao Agrcnémica de Angola. Relatbébrio de 1965. Angola, pp.80-82. Pt.,

Phaseolus vulgaris, Selection. Yields. Cultivars. Seed color. Latin
America. Angola.

The major results of comparative trials with multicolored beans conducted at
the Centros de Estudos da Chianga, Ceilinga, Gangassol, and Cela (Angola)
are sunmarized. Bean cv. from Latin America (most of them black-colored)
gave better yields than the rest of multicolored beans; however, lower
yield? recorded at 2 exptl. sites were due to deficient cultural practices,
(CIAT

1863
30379 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1965. Precos médios de
retalho nas principais cidades e vilas da Provincia. (Mean retail prices in
the main cities and villages of the Province). In Instituto Nacional de
Estatistica. Angola. Anuirio Estatistico 1965. Luanda, Direccao Provincial
gos Servicos de Economia e Estat{stica Geral. pp.224,226. Pt,, Fr.,
at.num .
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Phaseolus vulgaris. Statistical data. Prices. Consumption. Angola.

1864
30381 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1965. Produtos
transaceionados nos mercados rurais. (Products traded in rural markets), In
Instituto Nacional de Estatfstica. Angola. Anuério Estatistico 1965.
Luanda, Direccac Provineial dos Servicos de Economia e Estatfstica Geral,
p.219. Pt., Pr., Dat,.num.

Phaseolus vulgaris, Statistical data. Marketing. Prices. Angola,

1865
30176 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1964. Epocas de
sementeiras, e de colheitas, zonas e éreas das principais prcducoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estat{stica. Angola.
Anufrio Estatfstico 1964, Luanda, Direccao Provincial dos Servicos de
Economia e Estatfstica Geral. p.105. Pt., Dat.num,

Phaseolus vulgaris, Planting. Harvesting. Timing. Angola.

1866
30175 INSTITUTO NACIONAL DPC ESTATISTICA. ANGOLA. 1964. Exportacao agricola,
segundo os pafses de consumo, (Agricultural exports according to consumer
countries). In Instituto Nacional de Estatistica. Angola. Anu&rio
Estat{stico 1964. Luanda, Direccao Provincial dos Servicos de Economia e
Estati{stica Geral. pp.172-173. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands.
Guinea, Sao Tome and Principe. Mozambique. India. Federal Republic of
Germany, Belgium. Luxembourg. Congo. Zaire. USA, France. Central African
Republic. United Kingdom. South Africa. Netherlands. Angola.

Statistics are glven on the total amount and value of different commodities
{including beans) exported by Angola to different countries between 1955
and 1964, (CIAT)

1867
30173 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1964. Precos médios de
retalho de produtos alimentares e de higiene na cidade de Luanda. (Mean
retail prices of food and sanitation products in the city of Luanda). In
Instituto Naclonal de Estat{stica. Angola. Anu&rio Estatistico 1964,

Luanda, Direccao Provincial dos Servicos de Economia e Estatistica Geral,
p.216. Pt., Dat.num.

Phaseolnz vulgaris, Statistical data. Prices. Consumption, Angola,

1868
30§77 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1964. Precos médios de
retalho nas prin.. x.3 cidades e vilas de Provincia, (Mean retail prices in
the main cities and villages of the Province). In Instituto Nacional de
Estatistica. Angola. Anufrio Estatistico 1964, Luanda, Direccao Provineial
dos Servicos de Economia e Estatistica Geral, pp.219,221, Pt., Dat.num.

Phaseolus vulgaris, Statistical data, Prices. Consumption. Angola,

1869
30174 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1964, Produtos
transaccionados nos mercados rurais. (Products traded in rural markets), In

Instituto Nacional de Estatfstica, Angola. Anufrie Estatfstico 1964,
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Luanda, Direccao Provincial dos Servicos de Economia e Estatistica Geral.
p.214. Pt., Dat.num,

Phaseolus vulgaris, Statistical data, Prices. Marketing. Angola.

1870
30386 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1963. Epccas de
sementeiras, e de colheitas, zonas e &reas das principais producoes
agricolrs. (Planting and harvesting times, zones and areas of main
agricwtural production). In Instituto Nacional de Estatistica. Angola.
Anufirio Estatistico 1963, Luanda, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. p.92. Pt., Fr., Dat.num,

Phaseolus vulgaris., Planting. Harvesting. Timing. Angola,

1871
30385 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1963. Exportacao agricola.
(Agrioultural exports)., In Instituto Nacional de Estatistica. Angola.
Anufirio Estatistico 1963. Luanda, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. pp.174-175, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Cape Verde Islands.
Guinea. Sao Tome and Principe., Mozambique. India. Federal Republic of
Germany. Belgium. Luxembourg. Congo. Zaire. USA. France. Central African
Republic. United Kingdom. South Africa. Netherlands. Angola.

Statistics are given on the total amount and value of different commodities
(beans included) exported by Angola to different countries between 1354 and
1963. (CIAT)

1872
30384 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1963. Precos médios de
retalho de produtos alimentares e de higiene na cidade de Luanda. (Mean
retail prices of food and sanitation products in the city of Luanda). In
Instituto Nacional de Estatistica. Angola. Anu&rio Estat{stico 1963.
Luanda, Direccao Provincial dos Servicos de Economia e Estatistica Geral.
p.213, Pt., Fr., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola,

1873
31133 INSTITUTO NACIONAL DE ESTATAISTICA. ANGOLA. 1963. Precos médios de
retalho nas principais cidades e vilas da Provincia: feijao. (Mean retail
prices in the most important cities and villages: beans). In Instituto
Nacional de Estatfstica. Angola, Anuério Estat{stico 1963. Angola, Direccao

Provincial dos Servicos de Economia e Estat{stica Geral. pp.216-217. Pt.,
Dat.num,

Phaseolus vulgaris. Statistical data. Prices. Angola,

1874
31140 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1962, Precos médios de
retalho nas sedes dos distritos: feljao. (Mean retail riices in district
capitals: beans), In Instituto Nacional de Estatistica. Angola. AnuArio
Estat{stico 1962. Angola, Direccao Provineial dos Servicos de Econamia e
Estat{stica Geral, pp.222-223, Pt., Dat.munm.

Phaseolus vulgaris, Statistical data. Prices, Angola,

1875
31139 INSTITUTO NACIONAL DE ESTATISTICA., ANGOLA. 1962, Quantidades e
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valores das principais mercadorias exportadas 1953 a 1962: feijao. (Amount
and value of the main commodities exported from 1953 to 1962: beans). In
Instituto Nacional de Estatistica. Angola. Anuirio Estatistico 1962.
Angola, Direccao Provincial dos Servicos de Economia e Estatistica Geral.
p.172. Pt., Dat.num.

Phaseolus vulgaris. Statistical data., Marketing. Prices. Angola.

1876
30377 INSTITUTO NACIONAL DE ESTATiSTICA. ANGOLA. 1962. Quantidades e
valores das principais mercadorias exportadas: 1949 a 1958. (Amounts and
values of the main commodities exported: 1949-58). In Instituto Nacional de
Estat{stica. Angola. Anufrio Estat{stico 1962. Luanda, Direccao Provincial
dos Servicos de Economia e Estatfstica Geral. p.117. Pt., Fr., Dat,.num,

Phaseolus vulgaris, Statistical data. Trade. Prices. Angola,

1877
30172 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1961. Exportacao agricola.
(Agricultural exports). In Instituto Naclonal de Estat{stica, Angola,
Anuério Estatfstico 1961. Luanda, Direccao Provincial dos Servicos de
Econamia e Estatfstica Geral. pp.174-175. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Cape Verde Islands,
Guinea. Sao Tome and Principe. Mozambique. India. Federal Republic of
Germany. Belgium. Luxembourg. Congo. Zaire, USA. France. Central African
Republic, United Kingdom. South Africa. Metherlands. Angola.

Statistics are given on the total amount and value of different commodities
(including beans) exported by Angola to different countries between 1952
and 1961. (CIAT)

1878
31145 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1961. Exportacao agrfcola
1951 a 1960: feijao. (1951-1960 agricultural exports: beans), In Instituto
Naeional de Estat{stica. Angola. Anudrio Estatfstico 1960. Angola, Direccao
Provinecial dos Servicos de Economia e¢ Estat{stica Geral. pp.152-153, Pt.,
Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands.
Guinea. Sao Tome and Principe. Mozambique. India. Macao., Federal Republic
of Germany, Belgium. Luxembourg. Zaire. USA. Congo. United Kingdom, South
Africa. Netherlands. Angola.

1879
30170 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1961, Precos médios de
retalho de produtos alimentares e¢ de higiene na cidade de l.uanda. (Mean
retail prices of food and sanitation products in the ecity of Luanda). In
Instituto Nacional de Estatfstica. Angola. Anuério Estatfstico 1961,
Luanda, Direccao Provincial dos Servicos de Economia e Estat{stica Geral.
p.238. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Angola,

1880
31111 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1961. Precos médios de
retalho nas sedes dos distritos: feijao. (Mean retail prices in district
capitals: beans). In Instituto Nacional de Estat{stica. Angola. Anuério
Estat{stico 1961. Angola, Direccao Provincial dos Servicos de Enonomia e
Estat{stica Geral. pp.240-241. Pt., Dat.num.
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Phaseolus vulgaris. Statistical data. Prices., Angola.

1881
31146 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1961. Precos médios de
retalho nas sedes dos distritos: feijao. (Mean retail prices in district
capitals: beans). In Instituto Nacional de Estat{stica. Angola, Anulr.o
Estat{stico 1960. Angola, Direccao Provincial dos Servicos de Economla e
Estatistica Geral. pp.234-235. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Prices. Angola.

1882
31110 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1961. Quantidades e valores
das principais mercadorias exportadas 1952 a 1961: feijao. (Amount and value
of the main commodities exported from 1952 to 1961: beans). In Instituto
Nacional de Estatistica. Angola. Anuirio Estatistico 1961.
Angola, Direccao Provincial dos Servicos de Economia e Estat{stica Geral,
p.184. Pt., Dat.num.

Phaceolus vulgaris. Statistical data. Prices. Marketing. Angola.

1883
31154 INSTITUTO NACIONAL DE ESTATISTICA, ANGOLA. 1960. Cotacoes dos géneros
de Angola, na praca de Lisboa, em 31 de Dezembro 1943 a 1959: feijao.
(1943-1959 quotations of Angolese commodities in the Lisbon market: beans).
In Instituto Nacional de Estatistica. Angola. AnuArio Estatistico 1959.
Angola, Direccao Provincial dos Servicos de Economia e Estatistica Geral,
p.243. Pt., Dat,.num.

Phaseolus vulgaris. Statistical data. Prices. Angola.

1884
31151 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1960. Exportacao agrficola
1950 a 1959: feijao. (1950-1959 agricultural exports: beans). In Instituto
Nacional de Estat{stica. Angola. Anuério Estatistico 1959. Angola, Direccao
Provincial dos Servicos de Economia e Estatistica Geral. pp.156-157. Pt.,
Dat.num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Cape Verde Islands.
Sao Tome and Principe. Mozambique, India. Macao. Federal Republic of
Germany. Belgium, Luxembourg. Zaire. USA. Congo, United Kingdom. South
Africa. Netherlands. Angola. France.

1885
31152 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1960. Precos mé&dios de
retalho na cidade de Luanda 1955 a 1959: feijao. (1955-19%9 mean retail
prices in Luanda: beans), In Instituto Nacional de Estatistica. Angola,
Anufrio Estatistico 1959. Angola, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. p.235. Pt., Dat,num.

Phaseolus vulgaris, Statistical data. Prices. Angola.

1886
31153 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1960. Precos mé&dios de
retalho nas sedes dos dlsiritos 1955 & 1959: feijao. (Mean retail prices in
district capitals from 1955 to 1659: beans). In Instituto Nacional de
Estatistica. Angola. Anuirio Estatistico 1959. Angola, Direccao Provincial
dos Servicos de Economia e Estat{stica Geral. pp.236-241. Pt., Dat,num,

Phaseolus vulgaris. Statistical data. Prices. Angola,
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1887
30168 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1960, Quantidades e valores
das principais mercadorias exportadas: 1951 a 1960. (Amounts and values of
the main commodities exported: 1951-60). In Instituto Nacional de
Estatfstica. Angola. Anufrio Estatfstico 1960. Luanda, Direccao Provineial
dos Servicos de Economia e Estat{stica Geral. p.181. Pt., Fr., Dat.num,

Phaseolus vulgaris. Statistical data. Trade. Prices. Angola.

1888
30365 INSTITUTO NACIONAL DE ESTATISTICA, ANGOLA. 1960. Quantidades e
valores das principais mercadorias exportadas: 1950 a 1959, (Amounts and
values of the main commodities exported: 1950-59). In Instituto Nacional de
Estati{stica. Angola. Anu4rio Estatistico 1959, Luanda, Direccao Provincial
dos Servicos de Economia e Estatistica Geral. p.185. Pt., Fr., Dat,.num.

Phaserlis v_1garias, Statistical data, Trade. Prices. Angola,

1889
31144 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1959, Cotacoes dos géneros
de Angola na praca de Lisboa, em 31 de Dezembro 1942 a 1958: fei jao,
(1942-1958 quotations of Angolese commodities in the Lisbon market: beans),
In Instituto Nacional de Estatf{stica. Angola. Anufrio Estatfistico 1958,
Angola, Direccao Provincial dos Servicos de Econamia e Estat{stica Geral.
p.201. Pt,, Dat.num.

Phaseolus vulgaris, Statistical data. Prices, Angola,

1890
30376 INSTITUTO NACIOMAL DE ESTATISTICA. ANGOLA. 1959, Epocas de
sementeiras, e de colheitas, zonas ¢ 4reas das principais producoes
agricolas, (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estat{stica. Angola,
Anufrio Estat{stico 1958, Luanda, Direccao Provincial dos Servicos de
Economia e Estat{stica Geral. p.98. Pt., Fr., Pat.num,

Phaseolus vulgaris, Planting. Harvesting. Timing. Angola,

1891
30373 INSTITUTO NACTONAL DE ESTATISTICA. ANGOLA, 1959, Exportacao agricola,
(Agricultural exports). In Instituto Nacional de Estatf{stica, Angola,
Anudrio Estat{stico 1958, Luanda, Dirececao Provincial dos Servicos de
Economia e Estatfstica Geral. pp,180-181, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Trade, Prices, Cape Verde Islands,
Guinea. Sao Tome and Principe, Mozambique. India, Federal Republic of
Germany. Belgium. Luxembourg. Congo, Zaire. UsaA, France. Central African
Republic. United Kingdom. South Africa. Netherlands, Angola,

Statistics are glven on the total amount and value of different commodities
)

(beans included exported by Angola to different countries between 1953 and
1962. (CIAT)

1892
31141 INSTITUTO NACIONAL DE ESTATISTICA, ANGOLA, 1959, Exportacao agricola
1949 a 1958; fei Jao. (1949-1958 agricultural exports: beans). In Instituto
Nacional de Estatfstica. Angola. Anuirio Estat{stico 1958, Angola, Direccao

Provineial dos Servicos de Econcmia e Estatfstien Geral. pp.148-149, pt.,
Dat,num,
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Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands., Sao
Tome and Principe. Mozambique. India, Macao., Federal Republic of Germany.
Belgium. Luxembourg. Zaire. USA. France. Congo. United Kingdom. South
Africa, Netherlands. Angola.

1893
30372 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1959. Precos médios de
retalho de produtos alimentares e de higlene na cidade de Luanda., (Mean
retail prices of food and sanitatior products in the city of Luanda). In
Instituto Nacional de Estat{stica. Angola. Anuério Estatfstico 1958.
Luanda, Direccao Provincial dos Servicos de Economia e Estati{stica Geral.
p.219, Pt., Fr., Dat.num,

Phaseolus vulgaris. Statistical data. Prices. Consumption. Angoia,

1894
31142 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1959. Precos médios de
-~talho na cidade de Luanda 1954 a 1958: fel jao. (1954-1958 mean retail
prices in Luanda: beans), In Instituto Nacional de Estati{stica. Angola.
Anuério Estatistico 1958. Angola, Direccao Provincial dos Servicos de
Economia e Estatistica Geral., p.193. Pt., Dat.num.

Phaseolus vulgaris, Statistical data., Prices. Angola.

1895
31143 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1959. Precos médios de
retalho nas sedes dos distritos 1954 a 1958: feijao. (1954-1958 mean retail
prices in district capitals: beans). In Instituto Nacional de Estatistica.
Angola, Anuério Estatfistico 1958, Angola, Direccao Provincial dos Servicos
de Economia e Estatistica Geral. pp.194-199. Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Prices. Angola.

1896
31119 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958. Cotacoes dos géneros
de Angola, na praca de Lisboa, em 31 de Dezembro 1911 a 1957: fed jao.
(1941-1957 quotations o. Angolese commodities in the Lisbon market: beans).
In Instituto Naclonal de Estatistica. Angola. Anuirio Estatistico 1957.
Angola, Direccao Provincial dos Servicos de Ecoromia e Estatistica Geral.
p.208, Pt., Dat.num.

Phaseolus vulgaris., Statistical data. Prices. Angola,

1897
31129 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958. Cotacoes dos géneros
de Angola, na praca de Lisboa, em 31 de Dezembro 1940 a 1956: fed jao,
(1940-1956 quotations of Angolese commodities in the Lisbon market: beans),
In Instituto Nacional de Estatistica. Angola. Anuério Estatistico 1956.
Angola, Direccao Provincial dos Servicos de Economia e Estat{stica Geral.
p.232, Pt., Dat.num.

Phageolus vulgaris, Statistical data, Prices. Angola,

1898
31120 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1958, Cotacoes médias dos
principals géneros de Angola, na Metrépole e no estrangeiro, durante os
anos de 1949 a 1957: feijao. (1949-1957 mean quotations of the main
Angolese commodities in the capital and abroad: beans). In Instituto
Nacional de Estatfstica. Angola. Anufrio Estatistico 1957, Angola, Direccao
Provincial dos Servicos de Economia e Estatistica Geral, p.209. Pt.,
Dat.num.
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Phaseolus vulgaris, Statistical data, Prices. Angola.

1899
31130 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958. Cotacoes médias dos
principals géneros de Angola, na Metrépole e no estrangeiro, durante on
anos de 1948 a 1956: feijao. (1948-1956 mean quotations of the main
Angolese commodities in the capital and abroad: beans). In Inatituto
Nacional de Estatistica. Angola. AnuSrio Estat{stico 1956, Angola, Direccao
Provincial dos Servicos de Economia e Estatistica Geral. p.233. Pt.,
Dat.num,

Phaseolus vulgaris. Statistical data. Prices. Angola.

1900
31116 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958. Exportacao agricola
1948 a 1957. (1948-1957 agricultural exports: beans). In Instituto Nacional
de Estat{stica., Angola. Anufrio Estatistico 1957. Angola, Direccao
Provincial dos Servicos de Economia e Estatistica Geral. pp,144-145, Pt.,
Dat.num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Cape Verde Islands.
Sao Tome and Principe. Mozambique, India., Macao. Federal Republic of
Germany. Belgium. Luxembourg. Zaire. USA. France. Congo. United Kingdom.
South Africa. Metherlands. Angola.

1901
31126 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958, Exportacao agricola
1947 a 1956, (1947-1956 agricultural experts: beans). In Instituto Nacional
de Estatistica. Angola. Anuirio F .at{stico 1956, Angola, Direccao
Provincial dos Servicos de Economia e Estat{stica Geral. pp.170-171, Pt.,
Dat.num,

Phaseolus vulgaris, Statistical data. Trade. Prices. Cape Verde Islands.
Guinea. Sao Tome and Principe. Mozambique, India. Macao. Federal Republic
of Germany. Belgium. Luxembourg, Zaire. USA. France. Congo. United Kingdom,
South Africa. Netherlands, Angola.

1902
31117 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958. Precos médios de
retalho na cidade de Luanda 1953 a 1957: feijao, (Mean retail prices in
Luanda from 1953 to 1957: beans), In Instituto Nacionel de Estatistica,
Angola, Anufrio Estat{st: . 1957, Angola, Direccao Provincial dos Servicos
de Economia e Estat{stica Geral, p.200. Pt., bat.num,

Phaseolus vulgaris. Statistical data., Prices. Angola,

1903
31127 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1958. Precos mé&dios de
retalho na cidade de Luanda 1952 a 1956: feljao. (1952-1956 mean retail
prices in Luanda: beans). In Instituto Nacional de Estat{stica. Angola,
Anuério Estatistico 1956, Angola, Direccao Provincial dos Servicos de
Econcmia e Estatistica Geral. p,224, Pt., Dat.nur,

Phaseolus vulgaris, Statistical data. Prices. Angola,

1904
31118 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1958. Precos mé&dios de
retalho nas sedes dos distritos 1953 a 1957: feijao, (Mean retail prices in
district capitals from 1953 to 1957: beans). In Instituto Nacional de
Estatistica. Angola. Anufirio Estat{stico 1957, Angola, Direccao Provincial
dos Servicos de Economia e Estatistica Geral. pp.202-207. Pt., Dat.num.
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Phaseolus vulgaris. Statistical data. Prices. Angola.

1905
31128 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1958. Precos médios de
retalho nas sedes dos distritos 1952 a 1956: feljao. (1952-1956 mean retail
prices in district capitals: beans). In Instituto Nacional de Estatf{stica.
Angola. Anuério Estatfstico 1956. Angola, Direccao Provincial dos Servicos
de Economia e Estatistica Geral, pp.226-231. Pt., Dat.num,

Phaseolus vulgaris. Statisiicai uela. Frices. Angola.

1906
31124 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1957. Cotacoes dos géneros
de Angola, na praca de Lisboa, em 31 de Dezembro 1939 a 1955: feljao.
(1939-1955 quotations of Angolese commodities in the Lisbon market: beans),
In Instituto Nacional de Estatfstica. Angola. AnuArio Estatistico 1955.
Angola, Direccao Provincial dos Servicos de Economia e Estatistica Geral.
p.228. Pt., Dat,num.

Phaseolus vulgaris, Statistical data. Prices. Angola.

1907
31125 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1957. Cotacoes médias dos
principais géneros de Angola, na Metrépole e no estrangeiro, durante os
anos de 1947 a 195%: feijao. (1947-1955 mean quotations of the main
Angolese commodities in the capital and abroad: beans). In Instituto
Nacional de Estatistica. Angola. Anudrio Estat{stico 1955. Angola, Direccao
Provincial dos Servicos de Economia e Estatistica Geral. p.229. Pt.,
Dat.num.

Phaseolus vulgaris. Statistical data. Prices. Angola.

1908
30319 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1957. Epocas de
sementeircs, e de colhelitas, zonas e &reas das principais producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production)., In Instituto Nacional de Estatistica., Angola.
Anuirio Estatistico 19%7. Luanda, Direccao Provincial dos Servicos de
Econcmia ¢ Estatistica Geral., p.87. Pt., Dat.num,

Phaseolus vulgaris, Planting. Harvesting. Timing. Angola.

1909
31121 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1957, Exportacao agricola
1946 a 1955: fedljao. (1946-1955 agricultural exports: beans), In Instituto
Nacional de Estat{stica., Angola. Anuirio Estatfstico 1955. Angola, Direccao
gr:vincial dos Servicos de Economia e Estatf{stica Geral. pp.166-167. Pt.,
at,num,

Phaseolus vulgaris., Statistical data. Trade. Prices. Cape Verde Islands,
Guinea., Sao Tome and Principe. Mozambique., India. Macao. Federal Hepublic
of Germany. Belgium, Luxembourg. Zaire. USA. France., Congo., United Kingdom.
South Africa. Netherlands. Angola.

1910
31122 INSTITUTO NACIOMAL DE ESTATISTICA. ANGOLA. 1957/. Precos médios de
retalho na cidade de Luanda 1951 a 1955: fei jao. (Mean retail prices in
Luanda from 1951 to 195%: beans). In Instituto Naclonal de Estat{stica.
Angola. Anuirio Estatistico 1955, Angola, Direccao Provincial dos Servicos
de Economia e Esta.istica Geral, p.220. Pt,, Dat.num.
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Phaseolus vilgaris, Statistical data. Prices. Angola.

1911
31123 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1957. Precos médius de
retalho nas sedes dos distritos 1951 a 1955: feijao. (1951-1955 mean retail
prices in district capitals: beans). In Instituto Nacional de Estatistica.
Angola. Anufrio Estatfstico 1955. Angola, Direccao Provincial dos Servicos
de Economia e Estat{stica Geral. pp.222-227. Pt., Dat.num,

Phaseolus vulgaris. Siatistical data, Prices. Angola.

1912
30317 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1957. Quantidades e
valores das principais mercadorias exportadas: 1948 a 1957. (Amounts and
values of the main commodities exported: 1948-57). In Instituto Nacional de
Estatistica, Angola. Anudrio Estatistico 1957. Luanda, Direccao Provincial
dos Servicos de Economia e Estat{stica Geral. p.173, Pt., lat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Angola.

1913
31115 INSTITUTO NACIOMAL DE ESTATISTICA. ANGOLA. 1956. Cotacoes dos géneros
de Angola, na praca de Lisboa, ¢m 31 de Dezembro 1930 a 1954 fel jao,
(1930-1954 quotations of Angolese commodities in the Lisbon market: beans).
In Instituto Naciona) de Estatistica. Angola. Anufrio Estatistico 1954,
Angola, Direccao Provincial dos Servicos de Economia e Estatf{stica Geral.
pp.381-382. PL., Dat.num.

Phaseolus vulgaris. Statistical data. Prices. Angola.

1914
30334 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1956. Epocas de
sementeiras, ¢ dec colheitas, zonas e 4reas das principais producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional dc Estatistica, Angola,
Anulrio Estatf{stico 1956. Luanda, Direccao Provincial dos Servicos de
Economia e Eatat{stica Geral. p.105, Pt., Dat.num.

Phaseolus vulgaris., Planting. Harvesting. Timing. Angola.

1915
31112 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1956. Exportacao agricola
1945 a 1954: feljao. (1945-1954 agricultural exports: beans). In Instituto
Nacional de Estat{stica. Angola. Anuirio Estatistico 1954, Angola, Direccao
Provineial dos Servicos de Economia e Estat{stica Geral. pp.324-325, Pt.,
Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands,
Guinea. Sao Tome and Principe. Mozambique., Macao. Federal Republic of
Germany. Belgium, Luxembourg. Zaire. USA. France. Congo. United Kingdom,
South Africa. Netherlands. Angola.

1916
31113 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1956. Precoas médios de
retalho na cidade de Luanda 1950 a 1954: fel jao. (Mean retail prices in
Luanda from 1950 to 1954: bteans). In Inatituto Nacional de Estatistica,
Angola., Anu&rio Estatfistico 1954. Angola, Direccao Provincial dos Servicos
de Economia e Estat{atica Geral. p.373. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Prices, Angola.
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1917
31114 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1956. Precos médios de
retalho nas sedes dos distritos 1950 a 1954: feijao. (Mean retail prices in
district capitals from 1950 to 1954: beans). In Instituto Nacional de
Estat{stica. Angola. Anu&rio Estatf{stico 1954. Angola, Direccao Provincial
dos Servicos de Economia ¢ Estat{stica Geral. pp.374-380. Pt., Dat.num,

Phaseolus vulgaris. Statistical data. Prices. Angola.

1918
30332 INSTITUTO NHACIONAL DE ESTATISTICA. ANGOLA. 1956. Quantidades e
valores das principais mercadorias exportadas: 1947 a 1956. (Amounts and
values of the main commodities exported: 1947-56). In Instituto Nacional de
Estat{stica. Angola. Anu&rio Estatistico 1956. Luanda, Direccao Pruvincial
dos Servicos de Economia e¢ Estatistica Geral. p.199. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Trade, Angola.

1919
31137 INSTITUTO NACI1ONAL DE ESTATISTICA. ANGOLA. 1955. Cotacoes dos géneros
de Angola, na praca de Listoz, em 31 ce Dezembro 1930 a 1953: fei jao.
(1930-1953 quctations of Angolese commedities in the Lisbon market: beans).
In Instituto Nacional de Estatfstica. Angola. Anudrio Estatistico
1952-1953. Angola, Direccao Provincial dos Servicos de Economia e
Estat{stica Geral. pp.480-481. Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Prices. Angola.

1920
31138 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1955, Cotacoes médias, dos
principais géneros de Angola, na Metrépole ¢ no estrangeiro, durante os
anos de 1947 a 1953: feijao, (1947-1953 mean quotations of the main
Angolese ccmmodities in the capital and abroad: teans). In Instituto
Macional de Estat{stica. Angola. Anudrio Estatfstico 1952-1953. Angola,
Direccao Provincial dos Servicos de Economia e Estatfstica Geral. p.U79.
Pt., Dat.num,

Phaseolus vulgaris. Statistical dzta, Pricec, Angola.

1921
30316 INSTITUTO HACICNAL DE ESTATISTICA. ANGOLA. 1955, Epocas de
sementeiras, e de colheitas, zonas e &reas das principals producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Instituto Nacional de Estatf{stica. Angola.
Anulrio Estatistico 1955. Luanda, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. p.100. Pt., Dat.num.

Phaseolus vulgaris, Planting. Harvesting. Timing. Angola.

1922
31134 INSTITUTO NACTONAL DE ESTATISTICA, ANGOLA. 1955. Exportacac agricola
1944 a 1953: feijao. (1944-1953 agricultural exports: beans), In Instituto
Nacional de Estatf{stica. Angola. Anufrio Estatistico 1952-1953, Angola,
Direccao Provincial dos Servicos de Economla e Estatistica Geral.
pp.U22-423, Pt,, Dat,num.

Phaseolus vulgaris, Statistical data. Trade. Prices, Cape Verde Islands,
Guinea. Sao Tome and Principe. Mozambique, Macao. Federal Republic of
Germany., Belgium. Luxembourg. Zaire, USA. France., Congo. United Kingdom,
South Africa. Netherlands. Angola.
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1923
31136 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1955. Precos médios de
retalho na cidade de Luanda 1949 a 1953: feijao. (Mean retail prices in
Luanda from 1949 to 1953: beans). In Instituto Nacional de Estatistica.
Angola. Anuério Estatfstico 1952-1953. Angola, Direccao Provincial dos
Servicos de Economia e Estat{stica Geral. p.470. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Prices. Angola.

1924
31135 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1955. Precos médios de
retalho nas sedes dos distritos 1949 a 1953: feljao. (Mean retail prices in
district capitals from 1949 to 1953: beans). In Instituto Nacional de
Estatistica. Angola. Anufrio Estatfstico 1952-1953. Angola, Direccao
Provincial dor Servicos de Economia e Estatistica Geral. pp.472-478. Pt.,
Dat.num,

Phaseolus vulgaris. Statistical data. Prices. Angola.

1925
30314 INSTITUTO NACICNAL DE ESTATISTICA. ANGOLA. 1955, Quantidades e
valores das principais mercadorias exportadas: 1946 a 1955, (Amounts and
values of the main commodities exported: 1946-55), In Instituto Nacional de
Estatfistica., Angola. Anuirio Estat{stico 19%5, Luanda, Direccao Provincial
dos Servicos de Econcmia e¢ Estatfstica Geral, p.195. Pt,, Dat.num.

Phaseolus vulgarie, Statisticel data, Trade. Prices. Angola.

1926
30340 INSTITUTO KACIONAL DE ESTATISTICA, ANGOLA. 1955. Quantidades e
valores das principais mercadorias exportadas: 1944 a 1953. (Amounts and
values of the main cammodities exported: 1944-5%3), In Instituto Nacional de
Estat{stica. Angola. Anufirio Estatfstico 1952-1953. Luanda, Direccao
Provincizl dos Servicos de Econcmia e Estatf{stica Geral, p.Ls3, Pt.,
Pat.nun.

Phaseolus vulgaris, Statistical data., Trade. Prices. Angola,

1927
30322 INSTI'[UTO NACIONMAL DE ESTATISTICA. ANGOLA. 1954, Epocas de
sementeiras, e de colheitas, zonas e 4Areas das principais producoes
agricolas. (Planting and harvesting times, zones and areas of main
agricultural production). In Incstituto Nacional de Estatfstica. Angola,
Anuirio Estatfstico 1954, Luanda, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. p.220. Pt., Dat.num.

Phaseolus vulgaris, Planting. Harvesting. Timing. Angola.

1928
30320 INSTITUTO NACIOMAL DE ESTATISTICA. ANGOLA, 1954, Quantidades e
valores das principais mercadorias exportadas: 1945 a 1954, (Amounts and
values of the main commodities exported: 1945-54), In Instituto Nacional de
Estat{stica. Angola. Anu&rio Estatfstico 1954, Luanda, Direccao Provincial
dos Servicos de Economia e¢ Estat{stica Geral. p.355. Pt., Dat,num.

Phaseolus vulgaris, Statiatical data. Trade. Prices, Angola,

1929
31132 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA, 1952, Precos médios de
retalho na cidadc de Luanda 1947 a 1951: feljao. (1947-1951 mean retail
prices in Luanda: beans). In Instituto Nacional de Estat{stica. Angola.

42



Anufirio Estatistico 1950-1951. Angola, Direccao Provincial dos Servicos de
Econamia e Estatistica Geral., p.397. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Angola.

1930
31131 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1952, Precos médios de
retalho nas sedes dos distritos 1947 a 1951: feijao. (1947-1951 mean retail
prices in district capitals: beans). In Instituto Nacional de Estatistica.
Angola. Anuirio Estat{stico 1950-1951. Angola, Direccao Provincial dos
Servicos de Economia e Estat{stica Geral, pp.390-396. Pt., Dat.num.

Phaseolus vulgaris. Prices. Statistical data. Angola.

1931
30336 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1951, Epocas de
sementeiras, e de colheitas, zonas e Areas das principais producoes
agricolas, (Planting and harvesting times, zones and areas of main
agricultural production)., In Instituto Nacional de Estatf{stica. Angola.
Anu&rio Estat{stico 1950-1951. Luanda, Direccao Provincial dos Servicos de
Econamia e Estat{stica Ccral. p.380. Pt., Dat.num.

Phaseolus vulgaris. Planting. Timing. Harvesting. Angola.

1932
30335 INSTITUTO NACIONAL DE ESTATISTICA. ANGOLA. 1951, Exportacao agricola,
(Agricultural exports). In Instituto Nacional de Estatistica. Angola.
Anuirio Estatistico 1950-1951. Luanda, Direccao Provincial dos Servicos de
Economia e Estatistica Geral. pp.440-441, Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Cape Verde Islands,
Guinea. Sao Tome and Principe. Mozambique. Macao. Federal Republic of
Germany. Belgium. Luxembourg. Zaire. Congo. USA. France. Central African
Republic. United Kingdom. South Africa. Netherlands. Angola.

Statistics are given on the total amount and value of different commodities
(beans included) exported by Angola to different countries from 1942 to
1951, (CIAT)

1933
31460 MIRRADO, J.H.M. 1969, Cultura do feijao. (Bean cultivation). Gazeta
dv Agricultor 21(237):130-132, Pt.

Phaseolus vulgaris. Economics. Cultivars. Plent introductions. Crop
rotation. Timing. Zea mays., Manihot esculenta. Solanum tuberosum. Soil
requirements, Land preparation. Fertilizers, Spacing. Weeding. Irrigation,
Harvesting. Storage. Angola.

General information is given on bean origin an¢ introduction in Angola; its
importance as an export 1s highlighted. The major constraints for the
placement of this grain legume in world markets are indicated. General
information is also presented on aspects such zs main cultivated bean var,
(including their outstanding agroncmic characters), seed selection, and
cropping aschedule for rotational cultivation systems (with either maize,
cassava, potatoes, wh-at, or groundnut). Other aspects included are soil
requirements, land preparation, fertilization, planting dates, procedure
for sowing, planting density and distances, and cultivation practices

Eweeding. earthing up, irrigation, harvesting, threshing, and storage),
CIAT)
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1934
32271 PEREIRA, A.R. 1957, L'économie de 1'Angola et du Mozambique, (The
economics of Angola and Mozambique). Marchés Tropicaux no.587:426-436. Fr.,
11,

Phaseolus vulgaris. Statistical data. Trade. Prices. Angola.

Statistics un the evolution of exports (t) of various Angolese products
(including beans) from 1931 to 1955 are presented. Beans are mainly grown
by native farmers, both for gelf-consumption and export. Data are also
given on the value of bean exports from 1946 to 1955. (ClAT)

1935
30434 SERAFIM, F.J.D.; SERAFIM, M.C. 1982. Annotated list of plant diseases
in Angola. Garefa de Orta, Série Estacao Agronomica 9(1-2):321-332, En.,
Sum. En., Pt., 7 Ref.

Phaseolus vulgaris, Colletotrichum lindemuthianum. Uromyces phaseoldi.
Fusarium solani phaseoli. Sclerotium rolfsii, Isariopsis griseola,
Ascochyta phaseolorum. Nezara viridula. Angola,

Results of a disease survey carried out by the Instituto de Investigacao
Agronbmica de Angola (Huambo, Angola) from 1962 to 1975 are summarized in an
annotated list of main crop diseases caused by fungi anu bacteria.
Anthracnose (Colletotrichunm lindemuthianum), rust (Uromyces appendiculatus),
wilt (Fusarium solani phaseoli), stem rot (Sclerotium rolfsii), angular leaf
spot (Isariopsis griseola), leaf spots f{Ascochyta phaseolorum, Cercospora
cruenta, and Alternaria tenuissima), and stigmatomycosis (Nematospora sp.)
were the major bean diseases. Fstimates of their importance are given as
well as the areas in which they were recorded. Nezara viridula, a bean
pest, was also reported. (CIAT)

1936
31175 SERAFIM, F.J.D.; SERAFIM, M.C. 1968. Feijoeiro: Phaseolus vulgaris I, .
(Beans). In Serafim, F.J.D.; Serafim, M.C, Lista das doencas de culturas de
Angola. Angola, Instituto de Investigacao Agronémica de Angola, Serie
Técnica no.2. p.7. Pt.

Phaseolus vulgaris. Sclerotium rolfsii, Fusarium solani phaseoli. Uromyces
phaseoli. Colletotrichum lindemuthianum, Isariopsis griseoia. Ascochyta
phaseolorum, Nezara viridula. Symptomatology. Cercospora cruenta.
Alternaria tenuissima. Angola,

The major diseases and pests of bean crops in Angola are listed and
symptoms are briefly described, The diseases reported are Sclerotium
rolfsii, Fusarium solani phaseoli, Uromyces phascoli, Colletotrichum
lindemuthianum, Isariopsis griseola, Ascochyta phaseolorum, Cercospora
cruenta, and Alternaria tenuissima, The pests reported include Nezara
viridula and Heterodera 3p. Information on the sites where diseases and
Pests have been detected is also included. (CIAT)

BENIN

1937
31622 ADAM, K.S.; BOKO, M. 1983. Les activités rurales; agriculture., (Rural
activities: agriculture). In Adam, K.S.; Boko, M. Le Bénin, Paris, France,
EDICEF. pp.46-50, Fr., Il,

Phaseolus vulgaris, Production, Intercropping. Zea mays. Maps. Benin,

by



The main characteristics of agriculture in Benin are briefly described.
Beans, highlighted as the major legume crop, are commonly grown in
association with maize. A map showing the bean growing regions is included.
In 1977-78, the total area planted to this crop was 113,298 ha and its
production was 32,900 t. (CIAT)

1938
31329 INSTITUT NATIONAL DE LA STATISTIQUE ET DE L'ANALYSE ECONOMIQUE.
BENIN, 1983. Les prix en République Populaire du Bénin en 1982. (Prices in
People's Republic of Benin in 1982). Cotonou, Bénin, Ministere du Plan et de
la Statistique. 96p. Fr,, Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Benin.

Statistics are presented on annual and monthly av. prices for the consumer
for various food products (including beans) in the different provinces
(Atacora, Atlantic, Borgou, Mono, Oueme, and Zou) of Benin, during 1982,
(CIAT)

1939
31631 L'AGRICULTURE: obJectif no.1: produire pour parvenir a
ltautosuffisance. (Agriculture: objective no.1: to produce in order to reach
self-sufficiency). Europe Outremer 54(566):20-23. 1977. Fr., I1.

Phasenlus vulgaris, Statistical data, Food security. Production. Benin.

The general characteristics of agriculture in Benin are described;
government objectives and policies to increase agricultural production
since 1975 are explained. Beans are the main vegetable crop; they play an
important role in food shortage periods. Data are provided on bean
production (t) for 1972-73, 1973-74, and 1974~75. (CIAT)

BURKINA FASO

1940
28830 INSTITUT DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES
VIVRIERES. 1983. CULTURES MARAICHERES: LE HARICOT VERT .(HORTICULTURAL
CROPS: FIELD BEANS), IHNe-emeeeo, RAPPORT ANNUEL 1983, FRANCIA,
PP.174,180. FR.

PHASEOLUS VULGARIS; SNAP BEANS; CULTIVARS; YIELDS; RHIZOCTONIA SOLANI;
SCLERCTIUM ROLFSII; RHIZOBIUM; INOCULATION; N; DEVELOPMENTAL RESEARCH;
BURKINA FASO; MARTINIQUE; REUNION.

RESULTS ARE GIVEN OF RESEARCH ON SNAP BEANS AND DRY BEANS CARRIED OUT BY THE
INSTITUT DE RECHERCHES AGRONMOMIQUES TROPICALES ET DES CULTURES VIVRIERES
DURING 1983. OF THE 4 SNAP BEAN VAR. (ARIAN, BELNA, MOLGANE, AND 76 C1)
STUDIED DURING THE DRY SEASON IN UPPER VOLTA, THE FORMER 2 PERFORMED BETTER,
YIELDING UP TO 9 T/HA 25 DAYS AFTER PLANTING. THERE WAS NO SIGNIFICANT
DIFFERENCE BETWEEN THE 6 DRY BEAN VAR. STUDIED AT THE END OF THE RAINY
SEASON IN MARTINIQUE; MEAN YIELDS WEKE 1.5 T/HA DUE TO RHIZOCTONIA SOLANI
AND SCLEROTIUM ROLFSII ATTACKS. IN REUNION THERE WERE NO SIGNIFICANT
DIFFERENCES BETWEEN BEAN VAR. POMPADOUR 109, PETIT ROUGL, AND NOIR; MEAN
YIELDS RANGED FROM 700 TO 1100 KG/HA DUE TO DROUGHT. FINALLY, IN A SEED
INOCULATION STUDY OF BEAN VAR. MARLAT WITH RHIZOBIUM STRAINS (AMONG THEM
CIAT 107), IT WAS FOUND THAT HIGHER N DOSES DECREASE ATMOSPHERIC N FIXATION
BU'T INCREASE GRAIN PRODUCTION. (CIAT)
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BURUNDI

1941
28986 AUTRIQUE, A.; NTAHIMPERA, L. 1986, BIOLOGICAL CONTROL OF THE BLACK
BEAN APHID IN BURUNDI., PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA
NO.5:9-10. EN. (ISABU, DEPT. DEFENSE DES VEGETAUX, B.P. 795, BUJUMEURA,
BURUNDI)

PHASEOLUS VULGARIS; APHIS FABAL; BIOLOGICAL CONTROL; PREDATORS AND
PARASITES; BURUNDI.

TO IMPROVE THE NATURAL REGULATION OF BLACK BEAN APHID (APHIS FABAE)
POPULATIONS, A PEST OF ECONOMIC IMPORTANCE IN BURUNDI, 4 SPECIES OF
APHIDIIDAE WERE INTRODUCED FROM CZECHOSLOVAKIA (LYSIPHLEBUS FABARUM, L.
CARDUI, EPHEDRUS NACHERI, AND LIPOLEXIS GRACILIS) SINCE JAN. 1986, THESE
PARASITOIDS WERE MULTIPLIED ON A. FABAE GROWN IN CAGES ON BROAD BEAN
PLANTLETS, THE 1ST 3 SPECTES ARE REGULARLY RELEASED AT 10- TO 15-DAY
INTERVALS, SINCE FEB. OF THE SAME YEAR, IN 1 LOCATION IN KISOZI (2100 M)
WHERE APHID SOURCES HAVE BEEN MAINTAINED. SINCE THEN, MORE THAN 30,000
PARASITOIDS HAVE BEEN RELEASED, CONSISTING MAINLY OF L. FABARUM, AND MORE
WILL BE RELEASED AT THE BEGINNING AND DURING THE DRY SEASON, IN 1dE SAME
WAY,THE ESTABLISHMENT OF THESE PARASITOIDS AND THEIR IMPACT ON APHID
POPULATION WILL BE FOLLOWED ON SPONTANEOUS AND CULTIVATED PLANTS. (CIAT)

1942
33230 AUTRIQUE, A.; GAHUNGU, E.; NTAHIMPERA, L. 1986. Programme de
recherches sur la mouche du haricot. In Institut des Sciences Agronomiques
du Burundi. Rapport Annuel 1986~ Bujumbura, v.3,pp.174-176. Fr.

Phaseolus vulgaris, Ophiomyia phaseoli. Insecticides. Resigtance,
Cultivars, Agricultural projects. CIAT-2. Burundi.

Generalities of the bean production improvement program (developed by

CIAT) in the Central Aifrican Great Lakes region are presented. Researech
focuses on the bean fly (Ophiomyia phaseoli), one of the major pests in
Eastern Africa. Results of a trial conducted at the Gisozi exptl. station,
Burundi, showed that the dry coating of bean seeds after planting with
lindane (wettable powder) at 25 percent concn. (3 g/kg seed) effectively
controlled 0. phaseoli attacks. 1In a var. trial conducted at the same
exptl. station, 24.6 percent of the plantlets were parasited by the bean
fly 6 wk. after planting; therefore, assessing var., sensitivity was rather
diffieult. Bean var. Karama and Urubonobono scemed to be more resistant to
the pest (12.5 percent of the plantlets were parasited) compared with BAT
1426 (46.2 percent of the plantlets parasited)., As marked differences in
bean infestation were observed within the same site, trials will be
conducted involving different planting dates and altitudes in order to
identify factors accounting for such variations, evaluate fly incidence,
and establish the appropriate time for evaluation trials, Regarding the
chemical control of the bean fly, wet coating of seeds with insecticide
Will be tested to avoid product waste during planting. (CIAT)

1943
28992 AUTRIQUE, A. 1966. PROSPECTS FOR THE CONTROL OF BEAN FLY (OPHIOMYIA
PHASEOLI TRYON) IN BURUNDI. PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA
NO,5:18-16. EN. (ISABU, B,P, 795, BUJUMBURA, BURUNDI)

PHASEOLUS VULGARIS; OPHIOMYIA PHASEOLI; INSECT CONTROL; CHEMICAL CONTROL 3
INTEGRATED CONTROL; BURUNDI; CIAT-2.
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GENERAL OBJECTIVES OF THE MAIN INVESTIGATIONS TO BE DEVELOPED BY THE
RESEARCH PROGRAM ON THE CONTROL OF THE BEANFLY IN BURUNDI ARE GIVEN. THIS
PROGRAM WAS INITIATED IN LATE 1985. (CIAT)

1944
27467 BAERT, T.; NZIMENYA, I.; BANYIYEREKA, C.; MANAGURE, E. 1985.
LEGUMINEUSES: HARICOT (PHASEOLUS VULGARIS). (LEGUMES: COMMON BEAN). 1IN
INSTITUT DES SCIENCES AGRONOMIQUES DU BURUNDI. RAPPORT DES RECHERCHES
AGRONOMIQUES 1985. BUJUMBURA, BURUNDI. PP.32-36. FR., IL.

PHASEOLUS VULGARIS; PLANT INTRODUCTIONS; CULTIVARS; ADAPTATION; YIELDS;
TECHNOLOGY EVALUATION; BURUNDI; CIAT-2.

ACTIVITIES CARRIED OUT BY THE INSTITUT DES SCIENCES AGRONOMIQUES DU BURUNDI
(ISABU) ON COMMON BEAN ARE REPORTED. ASPECTS RELATED TO THE INTRODUCTION OF
HEW MATERIALS AND TO VAR. ASSESSMENT ARE DISCUSSED. BASED ON THE REGIONAL
TRIALS CARRIED OUT, URUBONOBONO WAS OUTSTANDING AS WELL AS OTHERVAR. FROM
RWANDA, COMPARABLE WITH ISABU ONES. THE PROCEDURE FOLLOWZD IN VAR, TRIALS IS
DESCRIBED, AND A TAELE WITH THE YIFLDS AND BEHAVIOR OF THE 10 BEST VAR,
EVALUATED IS GIVEN. (CIAT)

1945
27358 BAERT, T.; NZIMENYA, I.; BANYIREREKA, C. 1984, GROUPE DES
LEGUMINEUSES: HARICOT.(LEGUME GROUP: COMMON BEAN ), IN INSTITUT DES
SCIENCES AGPONOMIQUES DU BURUNDI., RAPPORT ANNUEL 1984 (SEPTEMBRE 1983-ACUT
1984). BUJUMBURA. V.1,PP.87-124, FR., IL.

PHASEQOLUS VULGARIS; GERMPLASM; PLANT INTRODUCTIONS; ADAPTATION;
TECHNOLOGICAL PACKAGE; SELECTIOM; CULTIVARS; BURUNDI; CIAT-2.

THE OBJECTIVES, METHODOLOGY, AND RESULTS ARE GIVEN ON THE DIFFERENT

RESEARCH WORKS ON BEANS CARRIED OUT BY THE INSTITUT DES SCIENCES
AGRONOMIQUESDU BURUNDI IN COLLABORATION WITH CIAT, DURING THE PERIOD SEPT.
1983-AUG. 1984, INTRODUCTIONS OF NEW MATERIALS, VAk. TRIALS, PHYTOTECHNIC
TRIALS, GERMPLASM COLLECTION, AND MULTIPLICATION OF VAR. WERE PERFORMED. THE
INTRODUCTIONS OF NEW MATERIALS ORIGINATED FROM FIELD INSPECTIONS,
INTERNATIONAL TRIALS, REGIONAL TRIALS, CIAT VAR. INTRODUCTIUNS FOR
SELECTION, AND INTENSIFICATION OF PEDIGREE SELECTIOMN. (CIAT)

1946
28872 GERAKD, T.K. 1986. DETERMINATION DES BESOINS EM EAU DES PLANTES, DES
DOSES D'IRRIGATION ET DES FREQUENCES D'ARROSAGE (AM 8301). (DETERMINATION
OF PLANT WATER REQUIREMENTS AND IRRIGATION RATES AND FREQUENCIES), 1IN
INSTITUT DES SCIENCES AGRONOMIQUES DU BURUNDI. RAPPORT ANNUEL 1986.
(SEPTEMBRE 1985-A0UT 1986). BUJUMBURA, V.3,PP,AM52-AM61, FR., IL.

PHASEOLUS VULGARIS; WATER REQUIREMENTS; IRRIGATION; YIELDS; BURUNDI,

IN TRIALS CARRIED OUT IN BURUNDI OVER A 3-YR PERIOD (1983-85) T0O DETIRMINE
THE WATER REQUIREMENTS OF BEAN CROPS AND ADEQUATE IRRIGATION RATES AND
FREQUENC1&S, IT WAS OBSERVED THAT THIS CROP RESPONDED FAVORABLY TO
IRRIGATION WHEN RATES WERE INCREASED FROM 75 OR 50 TO 100 PERCENT OF THE
OPTIMUM RATE, INCREASES IN PRODUCTION (6-23 PERCENT) WERE OBSERVED AND IT
WAS FOUND THAT MOIST SOIL (LITTLE DRAINAGE) FAVORS BEAN SERMINATION. (CIAT)

1947
28873 GOOTHALS, M. 1986. LES VIROSES DES LEGUMINEUSES (DV 8703). (VIRAL
DISEASES IN LEGUMES (DV 8703). 1IN INSTITUT DES SCIENCES AGRONOMIQUES DU
BURUNDI. RAPPORT ANNUEL 1986. (SEPTEMBRE 1985-AOUT 1986). BUJUMBURA.
V.3,P.93. FR,
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PHASEOLUS VULGARIS; BEAN COMMON MOSAIZ VIRUS; INOCULATION; CULTIVARS;
SYMPTOMATOLOGY; RESEARCH; BURUNDI; COLOMBIA; CIAT-2.

THE MAIN SYMPTOMS OF BCMV ARE LISTED, INDICATING THAT IN THE MUNANIRA EXPTL.
STATTON, BURUNDI, HIGHER DEGREES OF INFESTATION WERE OBSERVED ON CLIMBING
BEANS GROWN IN ASSOCIATION WITH MAIZE. BASED ON THE SHIPMENT MADE BY
CIAT-COLOMBIA OF SEEDS OF BEAN VAR. THAT ALLOW THE DIFFERENTIATION OF BCMV
STRAINS, AN ISOLATE OF BCMV FROM GISOZI WAS USED FOR INOCULATION. LOCAL
NECROTIC-LIKE LESIONS WERE OBSERVED ON PRIMARY LEAF VENATIONS IN BEAN VAR.
WIDUSA, JUBILA, AND TOPECROP (CV. WITH DOMINANT ALLELE GENES OF THE NECROSIS
GENE;, AND TYPICAL BCMV SYMPTOMS IN BEAN VAR. DUBBOLE WITTE AND SANILAC (CV,
WITH RECESSIVE ALLELE GENES OF THE NECROSIS GENE)}. (CIAT)

1948
28871 LANDA, C, 1986. ESSAI DE RENTABILISATION IMMEDIATE DES AMENDEMENTS
CALCO-MAGNESIENS PAR APPLICATION LOCALISEE SUR CULTURES VIVRIEPES, AM
8602, (TRIAL ON IMMEDIATE INCOME OF CALCIUM~MAGNESIUM AMENDMENTS BY SPOT
APPLICATION ON HORTICULTURAL CROPS. AM 8602). IN INSTITUT DES SCIENCES
AGRONOMIQUES DU BURUNDI. RAPPORT ANNUEL 1986, (SEPTEMBRE 1985-A0UT 1986).
BUJUMBURA. V.3,PP.20-30. FR., IL.

PHASEOLUS VULGARIS; ZEA MAYS; INTERCROPPING; SOIL AMENDMENTS; INCOME; PH;
CA; MG; K; MICRONUTRIENTS; BURUNDI.

THE ECONOMIC AND AGRONOMIC ADVANTAGES OF THE SPOT APPLICATION OF CA-MG
AMENDMENTS IN BEAN/MAIZE ASSOCIATED CROPPING SYSTEMS WERE STUDIED AS
COMPARED WITH BROADCASTING. THE TRIALS WERE PERFORMED IN NYABIHANGA
(NYABIBUGA, BURUNDI), IN ACID SOIL (PH 4.3) WITH A HIGH PERCENTAGE OF
EXCHANGEABLE AL. RESULTS SHOWED A SEVERE EFFECT OF SPOT APPLICATIONS WHICH
RAPIDLY INCREASED THE SOIL PH. CONSEQUENTLY, THERE WAS A LACK OF EQUILIBRIUM
IN THE CA:MG RATIO AND MINOR ELEMENTS SUCH AS FE AND MN WERE IMMOBILIZED,
SOIL PH INCREASED AT A SLOWER RATE WITH BROADCASTING. IT WAS CONCLUDED THAT
BROADCASTING WAS MORE EFFICIENT SINCE IT ASSURES A BETTER DISTRIBUTION OF
THE AMENDMENT ON THE TOPSOIL, WITHOUT CAUSING SUCH RAPID INCREASES IN PH
WHICH ARE HARMFUL TO A BALANCED MINERAL NUTRITION. THE ECONOMIC OPTIMUM IS
REACHED WITH A CA-MG AMENDMENT DOSE BETWEEN 800-1000 KG/HA, ALTHOUGH VERY
GOOD RESULTS WERE OBTAINED WITH LOWER DOSES. (CIAT)

1949
28985 MUNIMBAZI, C.; PERREAUX, D. 1986. SCREENING FOR RESISTANCE TO COMMON
AND HALO BACTERIAL BLIGHTS. PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA
NO.5:5-6. EN,

PHASEOLUS VULGARIS; XANTHOMONAS CAMPESTRIS PV. PHASEOLI; PSEUDOMONAS
SYRINGAE PV. PHASEOLICOLA; SELECTION; RESISTANCE; AGRICULTURAL PROJECTS;
BURUNDI; CIAT-2,

IN MARCH 1986 IN BURUNDI THE INTERNATIONAL BEAN HALO BLIGHT NURSERY AND THE
INTERNATIONAL BEAN COMMON BLIGHT TRIALS WERE INSTALLED IN GISOZI (2100 M)AND
IN BUJUMBARA (830 M), RESP.; BOTH ARE CIAT TRIALS. MECHANICAL ARTIFICTAL
INOCULATION WAS PERFORMED FOR EACH VAR, TO BE TESTED AND INOCULUM PRESSURE
WAS MAINTAINED WITH REGULAR SPRAYS OF CONCENTRATED BACTERIAL SUSPENSION AT
ANULTRALOW VOL. UNIFORM INFECTION OF SUSCEPTIBLE CHECKS WAS ACHIEVED FOR
HALO BLIGHT, WHEREAS INFECTION BY COMMON BLIGHT BACTERIA DID NOT REACH
SATISFACTORY LEVELS. THE OBSERVATIONS ARE NOT YET COMPLETED, BUT SOURCES OF

RESISTANCE TO PV, PHASEOLICOLA STRAINS OF BURUNDI APPEAR TO BE QUITE
NUMEROUS. (CIAT)
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1950
28984 PERREAUX, D. 1986. ECOLOGY AND IMPORTANCE OF BEAN DISEASES IN BURYUNDI.
PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA NO,5:4~5. EN, (ISABU, PLANT
PROTECTION DEPT., BURUNDI)

PHASEOLUS VULGARIS; EPIDEMIOLOGY; RAMULARIA PHASEOLI; ISARIOPSIS GRISEOLA;
ASCOCHYTA PHASEOLORUM; COLLETOTRICHUM LINDEMUTHIANUM; BURUNDI.

THE INCIDENCE AND SLVERITY OF BEAN DISEASES WERE DETERMINED IN VARIOUS
LOCATIONS OF BURUNDI: MOSO (1250 M), MURONGWE (1450 M), GITEGA (1600 M), AND
NGOZI (2100 M). THE FLOURY LEAF SPOT (MYCOVELLOSIELLA PHASEOLI) IS TEE MOST
COMMON DISEASE IN MOSO AND ANGULAR LEAF SPOT (PHAEOISARIOPSIS GRISEOLA) IN
MURONGWE; ASCOCHYTA LEAF SPOT (ASCOCHYTA PHASEOLORUM) AND ANTHRACNOSE WERE
FOUND AT HIGHER ALT. (GISOZI). BASED ON PRELIMINARY RESULTS, FURTHER WURK ON
SCREENING FOR RESISTANT VAR. IS PLANNED. (CIAT)

1951
28875 PERREAUX, D.; BAGAMBAKE, D.; GAHUNGU, E.; MIKGKORO, C.; NKUBAYE, E.;
WAKANA, E. 1986. EPIDEMIOLOGIE DES MALADIES DU HARICOT EN MILIEU RURAL ET
PERTES DE RENDEMENT (DV860s). (EPIDEMIOLOGY OF BEAN DISEASES IN THE FIELD
AND YIELD LOSSES)}. 1IN INSTITUT DES SCIENCES AGRONOMIQUES DU BURUNDI.
RAPPORT ANNUEL 1986. (SEPTEMBRE 1985-AOUT 1986). BUJUMBURA. V.3,PP.128-146.
FR., IL.

PHASEOLUS VULGARIS; XANTHOMONAS CAMrESTRIS PV. PHASEOLI; RHIZOCTONIA SOLANI;
RAMULARIA PHASEOLI; ISARIOPSIS GRISEOLA; VIROSES; ASCOCHYTA PHASEOLORUM;
EPIDEMIOLOGY; BURUNDI.

IN 1986 TRIALS WERE CARRIED OUT IN 6 LOCALITIES OF PURUNDI WITH DIFFERENT
ECOLOGICAL CONDITIONS (BUJUMBURA, MOSO, MURONGWE, GITEGA, NGOZI, AND GISOZI)
TO DETERMINE THE RELATIVE IMPORTANCE OF BEAN DISEASES PER REGION IN ORDER TO
ESTABLISH RESEARCH PRIORITIES IN BREEDING FOR RESISTANCE AND TO DETERMINE
THE SITES WHERE RESEARCH SHOULD BE CARRIED OUT, AT EACH SITE THE EVOLUTION
OF THE DISEASES WAS MONITORED IN 2 PLOTS OF 30 SQUARE METERS EACH. BOTH WERE
FUMIGATED WITH DIMETHOATE (15 CUBIC CENTIMETERS/10 LITERS WATER) TO LIMIT
ENTOMOLOGICAL PROBLEMS AS MUCH AS POSSIBLE. EACH PLOT ALSO RECEIVED BIWEEKLY
SPRAYS WITH A MIXTURE OF MANEB 50 PERCENT AND METHYL THIOPHANATE 25 PERCENT
(40 G/10 LITERS WATER) TO PROTECT THE CROPS AGAINST FUNGAL DISEASES. THE
MOST PREVALENT DISEASES IN BUJUMBURA WERE COMMON BACTERIAL BLIGHT
(XANTHOMONAS CAMPESTRIS PV. PHASEOLI) AND WEB BLIGHT (THANATEPHORUS
CUCUMERIS); IN MOSO, FLOURY LEAF SPOT (RAMULARIA PHASEOLI); IN MURONGWE,
ANGULAR LEAF SPOT (PHAEOISARIOPSIS GRISEOLA) AND VIRAL DISEASES; IN GITEGA,
ANGULAR LEAF SPOT AND IN GISOZI, ASCOCHYTA LEAF AND POD SPOT (ASCOCHYTA
PHASEOLORUM), TABLES ARE INCLUDED ON THE EVOLUTION OF DISEASE SEVERITY ON
DISEASED LEAVES AND GLOBAL SEVERITY IN THE FIELD, IN RELATION TO THE GRCWTH
STAGE OF THE CROP; THE RFLATIVE IMPORTANCE OF DISEASES THROUGHOUT THE REGION
AND FOR EACH DISEASE IS SUMMARIZED IN TABLE FORM, WITH THE DISTRIBUTION
INDICATED PER REGION. YIELD DATA/PLOT (TREATED AND UNTREATED), FOR BOTH
SEMESTERS, INDICATE LOSSES OF APPROX. 30 PERCENT. (CIAT)

1952
27465 PERREAUX, D.; BAGAMBAKE, E.; GAHUNGU, E.; NKUBAYE, E.; WAKANA, E.;
KIRIMONO, S. 1985. EPIDEMIOLOGIE DES MALADIES DU HARICOT EN MILIEU
RURAL. (EPIDEMIOLOGY OF BEAN DISEASES IN THE FIELD ). IN INSTITUT DES
SCIENCES AGRONOMIQUES DU BURUNDI. RAPPORT DES RECHERCHES AGRONOMIQUES 1985.
BUJUMBURA, BURUNDI. PP.121-123. FR., IL,

PHASEOLUS VULGARIS; EPIDEMIOLOGY; ISARIOPS1S GRISEOLA; UROMYCES PHASEOLI;
COLLETOTRICHUM LINDEHUTHIANUM ASCOCHYTA PHASEOLORUM; XANTHOMONAS CAMPESTRIS
PV, PHASEOLI; RAMULARIA PHASEOLI' BURUNDI.
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THE FIELD INCIDENCE OF BEAN DISEASES AND THEIR VARIATION IN TERMS OF
AGROECOLOGICAL CONDITIONS WERE DETERMINED. OBSERVATIONS WERE MADE IN BURUNDI
AT & LOCATIONS WITH ALT, VARYING BETWEEN 1250-2100 M. DISEASE INCIDENCE WAS
EVALUATED OVER 50 RANDOMLY SELECTED PLANTS, AND THE DISEASE SEVERITY WAS
ASSESSED BY COMPARING EACH LEAF OF THE DISEASED PLANTS WITH REFERENCE
DIAGRAMS FROM CIAT ILLUSTRATING RATIOS OF 1, 5, 25, AND 50 PERCENT OF
DESTROYED LEAF AREA, THE MAIN DISEASES WERE PRESENT AT ALL THE LOCATIONS, IN
KISOZI (2100 M), ANGULAR LEAF SPOT, RUST, ANTHRACNOSE, AND ASCOCHYTA WERE
PRESENT IN ALMOST THE SAME RATIO; COMMON BACTERIAL BLIGHT WAS RARE. VIRUSES
WERE IMPORTANT ONLY IN MURONGWE (1450 M), AND FLOURY LEAF SPOT
(MYCOVELLOSIELLA PHASEOLI) WAS THE MORE PREVALENT DISZASE THERE AND IN
GITEGA(1600 M). ANTHRACNOSE WAS THE DISEASE THAT APPEARED 18T (SEED
TRANSMISSION). AN AV. OF 1-5 PERCENT OF DESTROYED LEAF AREA WAS OBSERVED AT
THE DIFFERENT LOCATIONS. (CIAT)

1953
31014 WOUTERS, J.F.R.; WAKANA, M.; OPDECAMP, L. 1986. Sensibilite du haricot
Phaseolus vulgaris a la concentration en aluminium des sols de la region des
Grands Lacs .(Sensitivity of bean to soil aluminum concentrations in the
Great Lakes region ). Tropicultura 4(1):20-26. Fr., Sum. Fr., En., 6 Ref.,
I1. (Dept. de Fertilisation et Phytotechnie, Faculte des Sciences
Agronomiques, Universite du Burundi, B.P. 2940 Bujumbura, Burundi )

PHASEOLUS VULGARIS; AL; NUTRIENT SOLUTION; BIOMASS PRODUCTION; NODULATION;
RHIZOBIUM; TOXICITY; GROWTH; BURUND1; ZAIRE; RWANDA.

The response of bean cv. Diacol Calima, -~ videly grown cv. in Burundi, to
soil Al conen. was stud'ed in pot trials using (1) superficial soil samples
of humiferous high alt. kaolisols with m index of Kamprath between 4-92; (2)
culture medium consisting of an inert substrate complerented with a
nutritive solution to which a series of soluble Al conen, (0-12 meq
Al(3+)/1iter) were added. With treatment 1, blomass production after 25 days
of growth decreased as of an m value of 33. The no. of Rhizobium nodules
also decreased drastically with Al toxieity, becoming negligible at an m
value of 33, With treatment 2, increasing Al conen. affected growth
adversely, although root growth inhibition was less pronounced than with
treatment 1. (AS)

CAMEROON

1954
31346 CAMEROUN. MINISTERE DE L'AGRICULTURE. 1986. Ltagriculture Camerounaise
en Chiffres 1986, (Mumerical data on Cameroon's agrieulture 1986). Cameroun,
Diection des Etudes et Projets. Division de la Statistique, 30p. Fr.,
Dat.num,, Il.

Phaseolus vulgaris, Statistieal data. Marketing. Prices, Cameroon.

Statistics are given on the commercialization of the main agricultural
products (beans included) of Cameroon in 1984, Data correspond to the no.
of bean-growing farms, the percentage of the production sold, and av,
prices. (CIAT)

1955
31609 CAMERQUN. MINISTERE DE L'ECONGMIE ET DU PLAN. 1986. Ve plan quinquenal
de développement &conomique, social et culturel 1981-1986. (1981-1986 fifth
quinquennial plan for cconomie, soclal, and cultural development), Cameroun,
pp.7-8.33-3u.37.53-58.61-69.77-79.81.89-90.96-97,293-296.385-387. Fr.
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Phaseolus vulgaris. Statistical data. Production. Developmental research.
Agricultural projects, Cameroon.

Statistics are presented on the production and availability of various food
crops (beans and peas included as a whole) in Cameroon in 1980. Estimates
for 1985 are also given as well as the evolution of production deficits and
surplus. Within the framework of the 1981-86 5th quinquennial plan for the
economic, social, ani cultural development, the deficit in bean and pea
production is expected to reach 5000 t. Beans along with peas appear to
be among the main crops that will be promoted by the plan. Efforts are
mainly focused on research and seed production and on extension work
towards yield improvement. (CIAT)

1956
31356 CAMEROUN. MINISTERE DU PLAN ET DE L'AMENAGEMENT DU TERRITOIRE. 1983.
Résultats de 1982. (1982 results). In Cameroun. Ministere du Plant et de
1'Amenagement du Territoire. Annuaire Statistique du Cameroun 1983,
Cameroun, Direction de la Statistique et de la Comptabilité Nationale.
pp.17,23-29,183-184,245-246,252,257., Fr., Dat.num,

Phaseolus vulgaris. Statistical data., Prices. Consumption. Cameroon.

Consumer retail prices of various commodities (including beans) in Yaounde,
Cameroon, are given for 1972-80. Retail prices for Bamenda are included
for 1977-80. General information is also provided on the physical
characteristics of the country, and data on av. temp. (degrees Celsius) and
rainfall (mm) in several localities are included for 1970-80. (CIAT)

1957
31403 CAMEROON. MINISTRY OF AGRICULTURE. NATIONAL DIRECTORATE OF CENSUS.
1986. Summary of selected traditional crop/livestock estimates with
coefficients of variation: beans. In Cemeroon. Ministry of Agriculture.
National Directorate of Census, 1984 agricultural census in Cameroon, Fiual
draft. Cameroon, v.1,p.9. En., Dat.num,

Phaseolus vulgaris, Statistical data. Production. Cameroon.

Statistics are presented on the no. and percentage of farms planted .o
beans, the total area planted (ha) and the total production of beans in
Cameroon in 1984, (CIAT)

1958
32026 YEME PLAN quinquennal 1976-1977/1980-1981 de la République Unie du
Cameroun. 2. L'agriculture. (Fourth quinquennial plan 1976-77/1980-81 of the
United Republic of Cameroon. 2. Agriculture). Bulletin de 1*Afrique Noire
no.883:17223-17226. 1976. Fr.

Phaseolus vulgaris. Statistical data. Production. Cameroon,

Statisties on bean production (t) in Cameroon in 1967-68 and 1974-75 are
provided as well as estimates for 1975-76 and 1980-81. (CIAT)

1959
30499 NATIONAL DIRECTORATE OF CENSUS. CAMEROON. 1986. 1984 agricultural
census in Cameroon. 1. Traditional sector. Cameroon, Ministry of
Agriculture. v.1,285p. En., Dat.npum.

Phaseolus vulgaris. Statistical data. Production. Prices. Consumption,
Zlelds, Cameroon.,
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The results of the 1984 agricultural census in the traditional sector of
Cameroon are summarized, Statistics on beans are presented for area (ha)
planted (no. of farms planted, total area planted and area planted/farm by
province and by farm size), production (no., of farms harvested, estimated
total production (t), av. production/harvested farm (kg), and av. yield
(kg/ha) by province), and sales (no. of farms with sales, estimated quantity
(t) sold and av. quantity (kg) sold/selling farm by province)., Additional
statistical information is included on production/sales (no. of farms
harvested and no. of farms with sales, quantity (t) harvested and sold, av,
quantity (kg) sold/harvested farm by province and by quantity of beans
harvested), Data are also included for production/farms (rank of
departments by total bean production (t) with total bean farms for a total
of 10 departments). Data on sales covera value of sales (estimated total
value of sales, av, value of sales/selling farm, and av., prices by
province). (CIAT)

1960
26048 SALEZ, P. 1985, LE POINT DES RECHERCHES SUR LES SYSTEMES DE CULTURE
ASSOCIEE MAIS-LEGUMINEUSE DANS L'OUEST CAMEROUN. (RESEARCH OF MAIZE-LEGUME
ASSOCIATED CROPPING SYSTEMS IN WESTERN CAMEROON), DSCHANG, CAMEROON,
INSTITUT DE LA RECHERCHE AGRONOMIQUE. 9P, PAPER PRESENTED AT COLLOQUE SUR
LES LEGUMINEUSES ALIMENTAIRES, NIAMEY, 1985, FR., SUM. FR., 9 REF.
(INSTITUT DE LA RECHERCHE AGRONOMIQUE, B,P. u4, DSCHANG, CAMEROON)

CAMEROON; FERTILIZERS; INTERCROPRING; NODULATION; FHASEOLUS VULGARIS;
PLANTING; SPACING; ZEA MAYS.

THE MAIN RESULTS OF RESEAKCH CARRIED OUT SINCE 1972 1IN WESTERN CAMEROON ARE
PRESENTED REGARDING THE MAIZE-S0YBEAN AND MAIZE-BEAN ASSOCIATED CROPPING
SYSTEMS. THE POSSIBILITIES OF IMPROVING THESE SYSTEMS THROUGH VAR,
SELECTION, PLANTING DISTANCES, AND PLANT DENSITIES FOR THE 2 SPECIES AS WELL
AS THROUGH FERTILIZATION AKE BEING STUD1ED. COMPARISONS WERE MADE BETWEEN
THE ASSOCIATED CROPS AND THE HMONOCROPS REGARDING DISEASES, LEGUME
NODULATION, AND TIME OF THE TRIALS. (AS (EXTRACT)-CIAT)

CENTRAL AFRICAN REPUBLIC

1961
31621 DECOUDRAS, P-M. 1984, Agriculture, (Agriculture). Atlas de la
République Centrafricaine. Paris, France, Editiens Jeupe Afrique. pp.35-41,
Fr., 11,

Phaseolus vulgaris, Magps, Intercropping. Manihot esculenta, Central African
Republie.

The general characteristics of agriculture in Central African Republic are
described. The role of the rural cummunity in traditional agricultural
activities is detailed; common cultivation techniques are descrited,
Although beans are not the major food crop, they are an important staple
often grown in association with cassava, rainly in the northern area. A
map sho.ing the distribution of the main crops and the assoclated cropping
systems lrvolving beans is included. (CIAT)

1962
31347 MINH, B.O. 1977. Projet emuete budget et consommation des ménages en
empire Centraficain: rapport final, (Domestic budget and consumption
project in Central African Republic: fipu.: report). Bangui, Central African
Republic, Burecau de la Coopération Technique des Nations Unies. pp.1,5-
6.26-28.115-119.126.129.132,135.138.1”1.1uuy147.159.167.170. Fr., Dat.num,
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Phaseolus vulgaris, Snap beans, Statistical data. Production. Prices.
Consumption. Central African Republic.

Data are given on snap bean global annual consumption (t), av. monthly
consumption/capita (g), and composition and caloric supply of daily
allowances/capita for the different regions in Central African Republic.
Av. prices/kg are also given for 1975-76. (CIAT)

1963
31345 PROJET DE DEVELOPPEMENT RURAL DE L'OMBELLA-MPOKO. CENTRAL &FRICAN
REPUBLIC. 1984, Etude sociologique., (Sociological study). Central African
Republic, Fonds International pour le Développement Agricole,
pp.l.ll-7p35.39-110.115'118—55.77—79.109-110»1“7-156. Fr., Sum, Fr., 11.

Phaseolus vulgaris. Socioeconcmic aspects. Production. Statistical data.
Agricultural projects. Central African Republic.

Current socioeconomic trends were determined for the active area of the
Ombella-Mpoko rural development proJect in Central African Republic.
Aspects studied were the family and social organization of fcod crop
production, the role of food crop activities in the production system, the
constraints and potential influences on the peasant's reality, and the
potential impact of the former in the implementation of the project.
Statistics are given on the total arca planted to various food crops (beans
included)}, av. plot area, distribution of area planted (in percentage) per
province, as related to the country as a whole, and area planted per farm,
(CIAT)

1964
27726 TRUTHMANN, P.; KAYTARE, J. 1986. CONTROL OF DISEASES OF PHASEOLUS
VULGARIS L. IN CENTRAL AFRICA USING CULTURAL METHODS. BEAN IMPROVEMENT
COOPERATIVE. ANNUAL REPORT 29:127, EMN.

PHASEOLUS VULGARIS; DISEASES AND PATHOGENS; DISEASE CONTROL; CULTURAL
CONTROL; CENTRAL AFRICAN RETUBLIC; CIAT-1.

THE EFFECT OF SEED SELECTION METHODS AND REMOVAL OF LISEASED SEEDLINGS AND
LEAVES ON BEAN DISEASE DEVELOPMENT AND YIELD WAS STUD1ED. THE BEST RESULTS
WERE OBTAINED WITH THE REMCVAL OF DISEASED LEAVES, AND THE COMBINED USE OF
DISEASED SEEDLING REMOVAL PLUS REMOVAL OF DISEASED LEAVES SIGHIFICANTLY (P =
0.05) INCREASED YIELDS BY 67 AND 43 PERCENT, RESP. (CIAT)

CONGO

1965
32002 L'AGRICULTURE n'occupe que 0,6 pourcent de 1'étendue du territoire
national. (Agriculture covers only 0.6 percent of the national territory).
Marchés Tropicaux et Méditerranéens no,1912:1779-1783,1785. 1982, Fr., Il..

Phaseolus vulgaris. Production. Statistical data. Congo,

The Congolese agricultural situation until 1981 is presented and analyzed.
Statistics on the evolution of several food crops (beans included) for the
1969-78 period and estimates on area planted (ha) and production (t) for
1980 and 1986 are given. The development of bean production was faster
than expected (186 t in 1981 whereas the amount expected was 87 t), which
proves the farmers' interest in this legume crop. (CIAT)
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1966
30863 BABASSANA, H. 1983. Couts de production et systeme des prix dans
ltagriculture paysanne. (Production costs and price system in small farm
agriculture) Brazzaville, Congo, Ministere de 1'Agriculture et de
1'Elevage. pp.42,50-53,64,66,68-69,164,174-175,179,181-185,190-199. Fr.

Phaseolus vulgaris, Statistical data. Costs. Prices. Consumption. Congo.

A comparative table between production costs and purchase prices for
mechanized and non-mcchanized beans in Congo for 1982-83 is presented. For
the same period, statistics on bean purchase prices to producer and sale
prices to consumer aye also given as well as net costs of commercialized
beans, Data are given on the evolution of purchase prices to producer and
sale prices to consumer for 1978-83. Conclusions from an analysis of
production costs and prices for several agricultural products are
Presented and discussed as well as some reccmmendations concerning
production and price policies, (CIAT)

1967
31619 CODOU, A.; LA COGNATA, G. 1977. Agriculture. (Agriculture), In Atlas
de la République Populaire du Congo. Paris, France, Editions Jeune Afrique.
pp.30-39, Fr.

Phaseolus vulgaris. Maps. Production. Intercropping. Zea mays. Relay crops.
Congo,

General characteristics of agriculture in the People's Republic of the
Congo are described as well as the major characteristics of the regions in
which the country is divided (Enkou, Moussanda, and Boutazab), Beans play
an important role in Enkou, where they are grown in the forest and in
association or as a relay crop wila maize. & map showing the bean growing
areas in Enkou 1is included. (CIAT)

1968
31408 CONGO. MINISTERE DE L*AGRICULTURE ET DE L'ELEVAGE. 1983. Le haricot.
(Beana). In Congo. Ministere de 1'Agriculture et de 1'Elevage. Agriculture
Congolaise 1982 faits et chiffres. Brazzaville, Congo, Secrétariat Gé&néral
a 1'Agriculture a 1'Elevage. pp.396-403. Fr.

Phaseolus vulgaris, Composition. Monocropping. Women. Cultivation. Maruca
testulalis. Uromyces phaceold, Ophiomyia phaseoli. Colletotrichum
lindemuthianum, Acanthoscelides obtectus. Production. Marketing. Prices.
Consumption. Trade. Zaire. France. Italy. Spain. USA. Chile. Turkey,
Cameroon. Rwanda. Argentina. Morocco. Congo.

The importance of teans as a staple food in Congo is highlighted; data on
their composition are ipcluded. The major producing reglons are indicated.
This legume is planted in monocropping both in the forest and the savanna,
Women's role in crop cultivation and harveating 1s highlighted. Time
devoted to land preparation, planting, crop cultivation, harvesting, and
post-harvest management is indicated. Maruca testulalis, Melanagromyza
phaseoli, Uromyces phaseoll, and Colletotrichum lindemuthianum are
mentioned as the main constraints to bean production; Acanthoscelides
obtectus is the major pest of stored beans. A scheme of the bean cropping
schedule is included and statistics on area planted (ha), production (t}),
and labor in 1980 are given for the Niari, Bouenza, and Plateaux regions,
Data are also given for the evolution of commercialized production between
1969 and 1981 along with data on prices to producer for 1971-82. The
evolution of retail prices in Brazzaville for 1970-81 shows a marked
increase in the last U years. Estimates on btean imports (t) for 1972-78
are given as well as the amounts imported from different countries in
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1978-80. Production perspectives for the 1982-86 quinquennial plan are
indicated for different Congolese regions, (CIAT)

1969
24613 INSTITUT NATIONAL POUR L'ETUDE AGRONOMIQUE DU CONGO BELGE,. 1951.
Laegunineuses: Phaseclus vulgaris .(Legumes: Phaseolus vulgaris), 1In
Institut National pour 1'Etude Agronomique du Congo Belge. Rapport Annuel
1951, Zaire, Station de Mioka. pp.15-18,31-35. Fr.

PHASEOLUS VULGARIS; DEVELOPMENTAL RESEARCH; CULTIVARS; [WARF BEANS; ZEA
MAYS; INTERCROPPING; FERTILIZERS; YIELDS; FLANTING; CONGO; ZAIRE.

The objectives, methodology, and main results and conclusiona of comparative
trials among bush bean var, are given, as well as the results and
conclusions of organic and mineral fertilization trials of various crops
(beans among them); results of trials on beans intercropped with cassava
carried out during 1948-50 are also included. From the comparative trials
among bush bean var, carried out at Nioka and Pimbo, the cv. Cuarentino H6,
Linhagen H35, and Caractas H7 were outstanding, In beans/cassava
intercropping trials, a marked decrease was noted in the tuber ylelds
compared with cassava in monoculture; on the other hand, its association
with beans is particularly interesting as it improves the proteln content of
cassava. Beans-maize-~cassava appears to perform the best and 1t is
recommended to plant maize before or simultaneously with beans. Furthermore,
in the association beans-Eleusine sp,-cassava, it is rccoummended to plant
the 2 latter species a month after beans are planted. (C1AT)

EGYPT

1970
26069 ABD EL-SAME], M.H.; LASZTITY, R. 1984, COMPARATIVE STUDY ON THE AMINO
ACIDS COMPOSITION IN THREE LOCAL PHASEOLUS VULGARIS SEEDS VARIETIES.
ZEITSCHRIFT FUER LEBENSMITTEL-UNTERSUCHUNG UND- FORSCHUNG 178(1):24-26.
EN., SUM. DE., EN., 22 REF. (AGRICULTURAL CHEMISTRY DEPT., FACULTY OF
AGRICULTURE, EL-MINIA UNIV., EL-MINIA, EGY?PT)

PHASEOLUS VULGAKIS; CULTIVARS; SEFD; AMINO ACIDS; CCMPOSITION; EGYPT.

THE OVERALL AMINO ACID COMPOSITIONS OF 3 PHASEOLUS VULGARIS SEED VAR,
(CONTENDER, SWISSBLAN, AND GIZA) WERE SIMILAR. ALL HAD A RFLATIVE
DEFICIENCY IN S-CONTAINING AMINO ACIDS. MOREOVEK, THERE WAS A NEGATIVE
CORRELATION BETWEEN S-AMINO ACID CONTENT AND THE PERCENTAGE OF SEED
PROTEINS, THE LYSINE CONTENT OF THE PHAGFOLUS SEEDS WAS RELATIVELY HIGH;
THE AMOUNT RANGED FROM B8.05 TO 8.63 G/16 G N. TRYPTOPHAN WAS SLIGHTLY
HIGHER FOR VAR. GIZA THAN FOK THE OTHERS. THE HIGHEST LEVELS OF FREE AMINO
ACIDS WERE RECORDED FOR VAR. CONTENLER AND SWISSBLAN. CYSTINE,
PHENYLALANINE, AND TYKOSINE WERE ABSENT FKOM THE EXTRACTS OF THE 3 VAR. (AS)

1971
28961 BARAKAT, A.; STEVENS, W,A. 1986. FFFECTS OF GYPSOPHILA PANICULATA
EXTRACTS ON THE INFECTIVITY OF PLANT V1RUSES. MICROBIOS LETTERS
31(123-124) :137-142, FN., SUM. FN., 19 REF, (DEPT. OF BOTANY, FACULTY OF
SCIENCE, AIN SHAMS UNIV., CAIKC, EGYPT )

PHASEOLUS VULGARIS; SNAP BEANS; VIKOSES; RES STANCE; DISEASE CONTROL;
EGYPT.

AQUEOUS EXTRACTS OF GYPSOPHILA PANICULATA WHEN SPRAYED ONTO THE UPPER LEAF
SURFACES OF PHASEOLUS VULGARIS, GOMPHRENA GLOBOSA, AND NICOTIANA
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TABACUM(LOCAL LESION HOSTS TO TOBACCO NECROSIS VIRUS, POTATO VIRUS X, AND
TMV, RESP., REDUCED LOCAL LESION NO. INHIBITION WAS MOST EFFECTIVE WHEN THE
SPRAYWAS MADE 1 DAY BEFORE INOCULATION WITH THE VIRUS, BUT WAS STILL
EFFECTIVE AFTER 6 DAYS. THE INHIBITION OF LOCAL LESION PRODUCTION BY POTATO
VIRUS X DECREASED MORE RAPIDLY THAN INHIBITION CF TOBACCO NECROSIS VIRUS OR
TMV. APPLICATION OF G. PANICULATA EXTRACTS TO LOWER LEAF SURFACES BROUGHT
ABCUT INHIEITION OF VIRUS APPLIED TO THE UPPER SURFACES ANI' SOME FORM oF
INDUCED RESISTANCE WAS INDICATED. RESISTANCE ALSO OCCURRED IN YOUNG LEAVES
OF FRENCHBEAN WHEN G. PANICULATA INHIBITOR WAS APPLIED TO THE PRIMARY LEAF
OPPOSITE TOTHAT RECEIVING THE VIRUS. (AS)

1972
30637 BARAKAT, A.; STEVENS, W,A, 1986, CCCURRENCE AND SOME PROPERTIES OF
TOBACCO HECROS1S VIRUS INEIBITORS EXTRACTED FROM SEVEN SPECIES OF PLANTS
FROM THE CENTROSPERMAE. MICRCBICS LETTERS 33(129):7-13. EN., SUM. FN., 25
REF. (DEPT. OF BOTANY, FACULTY OF SCIENCE, UNIV, OF AIN SHAMS, CAlRO,
EGYPT)

PHASECLUS VULGARIS; SNAP BEANS; TCBACCO NECROSIS VIKUS; INHIBEITOKS; EGYPT.

EXTRACTS FKCM 5 SPECIES OF PLARTS BELONGING 1C THLE GRDER CENTROSPERMAE
SHOWEL POTENT INHIEITION TO LOCAL LESION PHCLUCTION IN FRENCH BEAN PLANTS BY
TOBACCC NECROSIS VIRUS. Thy FFFECT CF T'ILUTION, HEATING, DIALYSIS, AND
AMMONIUM SULPHATE FRACTIONATICN CN THE INHIEITORY EXTRACTS WAS INVESTIGATED.
ACCORLING TG THESE FRCPEKTIES, 2 GROUPS OF INEIBITORC WERE 1DENTIFIED, THE
18T GROUP CONTAINED INHIBITORS OF HIGH MCL. WT. AND WERE PROBABLY FROTEINS
EXTRACTEL FRCM DIANTHUS GIGANTEUS, SAFCNARIA CFFICINALIS, AND HIVINA
HUMILIS. THE 2ND GRCUP COLZISTEDL OF LOW MOL. WT, INHIBITORS EXTRACTED FROM
AMARANTHUS FLAVUS AND SCLERAKTHUS ARNUDS, EXTHACTS FhOM GOMPHKENA GLOBOSA
AND ARENARIA MONT ANA CHOWED LITTLE VIRUS INHIBITION, (AS)

1973
73229 EL-AFRY, M.M. PBCUSHOBA, L. M, 1983, Studies on the photoperiodic
reactions. 2. In scme vegetatle crope, Journal of Agricultural Research
9(4):966-973. Fn., Sun. Fnoy 16 Ref. [Dept, of kgricultural Potany, Faculty
of Agriculture, Kafr El-Sheikh Tanta Univ., Egypt]

Phaseolua vulgarie, Photopericd. Light, Temperature, Growth, Flowering.
Egypt,

Greerhouse expl. were conducted to 2tudy the effect of different
Fhotoperiods (8, 16, and 24 h) on tean plant growth, dry wt., and
flowering., The hefght (em) of plante exposed to 16 or 24 b light (135,0
and 106.7 resp.) was about 3-fold thet of plants kept under B h photoperiod
(36.7). The no. of internoder in plants with 16 or 24 h 1ight expoaure
(13.3 and 10.3, resp.) was almost twice that of plants grown under 8 h
light (6.3), Dry wt, (g) of leaves (2.69 and 1.98) and atems (1,58 and
1.70) in plants with 16- and 24~ h Iight expouure, resp,  increased
significantly in comparizon with that of plante grown under 8-h light (0,99
and 0.72 for lecaves and stems, resp,), Lay length had no effect on bean
flowering which oceurred at atout the same time urder all conditions (3 and
B wk. unti1 1st flower bud and open flower, resp.). However, low temp,
secmed to slightly delay flowering (20, 21, and 23 days for 8, 16, and 24 n
photopericd) since long day and continuous 1light conditions using
influorescent lamps are usually characterized by heat immitance, (CIAT)

1974
29612 EL-HAMMADY, M.; HABIB, S.A.; ABO-EL-ATTa, O0.F.; AWAD, M, 1983,
INTERACTION BETWEEN BCMV AND BYMV IN RELATION TO ANATOMICAL STRUCTURE OF
BEAN LEAVES (PHASEOLUS VULGARIS L.), ANNALS OF AGRICULTURAL SCIENCES
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28(3):1123-1141. EN., SUM, EN., AR., 25 REF., IL. (FACULTY OF AGRICULTURE,
AIN SHAMS UNIV., CAIRO, EGYPT )

PHASEOLUS VULGARIS; BEAN COMMON MOSAIC VIRUS; BEAN YELLOW MOSAIC VIRUS;
LEAVES; CYTOLOGY; EGYPT.

SINGLE INFECTION WITH BCMV AND BYMV REDUCED THICKNESS, NO., AND SIZE OF
CERTAIN TISSUES AND CELLS IN BEAN LEAVES, PALISADE CELLS WERE ABNORMAL IN
THEIR SHAPE AND ARRANGEMENT, INTERCELLULAR SPACES DIFFFRED COMPARED WITH
HEALTHY LEAVES, CHLOROPLASTS WERE MARKEDLY AFFECTED, DEVELOPMENT AND
DIFFERENTIATION OF MESOPHYLL TISSUE INTO PALISADE AND SPONGY CELLS WAS
REDUCED, AND CRYSTALS FOUND HORMALLY IN PHLOEM CELLS WERE REPLACED BY SOME
OTHER STORAGE COMPOUNDS. DOUBLE INFECTION WITH BOTH VIRUSES REVEALED THE
EXISTENCE OF AN ANTAGONISTIC EFFECT BETWEEN THE 2 VIRUSES ON ANATOMICAL
CHARACTERS OF BEAN LEAVES. (AS)

1975
27227 FL-SKEID, H.M.; EL-BELTAGY, A.S.; ABOU-HUSSEIN, M.R.; KHALIL, S.;
EL-BELTAGY, M.S. 1983. CHANGES IN THE ENDOGENOUS LFVELS OF AUXINS,
GIEBERELLINS AND INHIBITORS OF BEAN PLANTS DURING THEIR GROWTH AND
DEVELOPMENT AS AFFECTED BY DIFFERENT WATER REQUIREMENT., EGYPTIAM JOURNAL OF
HORTICULTURE 10(1):83-92. FN., SUM. FN., AR., 26 REF., IL. (HORTICULTURE
DEPT., FACULTY CT' AGRICULTURE, AIN SHAMS UNIV,, SHUBRA EL-KIMA, EGYPT) )

PHASEOLUS VULGARIS; SOIL MOISTURE; AUXINS; GIBBERELLINS; INHIBITORS;
DEVELOPMENTAL STAGES; COMPOSITION; EGYPT.

PLANTS OF BEAN VAR. GIZA 3 GROWN AT 90 PERCENT FIELD CAPACITY HAD HIGHER
LEVELS OF ACIDIC AUXINS AND ACIDIC AKND BASIC GIBBERELLINS, AND LOW LEVELS OF
INHIBITORS, COMPARED WITH THOSE GRCMN AT S4 PERCENT FIELD CAPACITY, FROM THE
INITIAL SAMPLING (16 DAYS AFTER SOWING AND JUST BEFOKE TREATMENTS WERE
APPLIED) TO THE 2KD ONE (62 DAYS AFTER SOWING AND ABOUT 16 DAYS BEFORE MAX.
FLOWERING). MEUTRAL AUXINS, HOWEVER, WERE HIGHER IN PLANTS GROWH AT 54
PERCENT FIELD CAPACITY DURING THIS SAME PFRIOD., AT THE RD SAMPLING (82 DAYS
AFTER SOWING AND ABOUT 16 DAYS BEFORE PEAK POD PRODUCTION), PLANTS GROWN AT
54 PERCENT FIELD CAPACITY CONTAINED HIGHER LEVELS OF ACIDIC AUXINS AND
ACIDIC AND BASIC GIBBERELLINS, AND INHIBITORS APPEARED IN THE BASIC FRACTION
EIOASSAYED BY LETTUCE SEED TEST COMPARED WITH THOSE GROWN AT 90 PERCENT
FIELD CAPACITY. MOREOVER, AT THAT STAGE PLANTS CONTAINED LOW LEVELS OF
NEUTRAL AUXINS AND' INHIBITORS APPEARFD IN THE ACIDIC FRACTION BIOASSAYED BY
ANTH WHEAT COLEOPTILF STRAIGHT GROWTH TEST AND LETTUCE SEED TEST. (AS)

1976
27078 EL-SAEID, H.M,; ABOU-HUSSEIN, M.R.; FL-DELTAGY, A.S.; KHALIL, S.;
EL-BELTAGY, M.S.; MAKSOUD, M.A. 1983. EFFECT OF WATEK IMBALANCE ON GROWTH
AND DEVELOPMENT OF BEAN PLANTS (PHASEOLUS VULGARIS L.). EGYPTIAN JOURNAL OF
HORTICQULTURE 10(1):63-82. EJ., SUM, EN., AR., 30 REF., IL. (HORTICULTURE
DEPT., FACULTY OF AGRICULTURE, AIN SHAMS UNIV., SHUBRA EL- KIMA, EGYPT)

PHASEOLUS VULGARIS; SOIL MOISTURE; GROWTH; FLOWERING; PODDING; FOLIAGE;
ABSCISSION; YIELDS; YIELD COMPONENTS; EGYPT.

POT EXPT. WERE CONDUCTED DUKING THE SUMMEH SEASON OF 1978 AND 1979 AT THE
NATIONAL RESEARCH CENTER (DOKKI GIZA, FGYPT) TO INVESTIGATE THE EFFECT OF
DIFFERENT PERCENTAGES OF FIELD CAPACITY (9, 27, 54, AND 90) ON THE GROWTH,
FLOWERING, AND FRUITING OF PLANTS OF BEAN CV. GIZA 3. AT 9 OR 27 PERCENT
FIELD CAPACITY, PLANTS DIED BEFORE FLOWERING. IN GENERAL, AS FIELD CAPACITY
WAS INCREASFD, PLANT HEIGHT, NO. OF LEAVES PRODUCED, AND NET NO. OF LEAVES
(NG. OF LEAVES PRODUCED MINUS NO. OF LEAVES ABSCISSED) WERE INCREASED. LEAF
ABSCISSION INCREASED, IN GENERAL, AS FIELD CAPACITY PERCENTAGE WAS
DECREASED. AT 54 PERCENT FI1ELD CAPACITY, FLOWER PRODUCTION WAS ENHANCED
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RELATIVE TO THAT OF 90 PERCENT; HOWEVER, FLOWER ABSCISSION WAS STIMULATED,
THUS, THE NET NO. OF FLOWERS WAS NOT SIGNIFICANTLY DIFFERENT AT BOTH
PERCENTAGES OF FIELD CAPACITY DURING THE LAST STAGE OF THE GROWTH PERIOD, AT
90 PERCENT FIELD CAPACITY, POD PRODUCTION INCREASED AND POD ABSCISSION
DECREASED; YIELD AND YIELD COMPONENTS ALSO INCREASED. (AS)

1977
26913 FIRGANY, A.H.; HUSSEIN, M.M, 1984. GROWTH AND CHEMICAL COMPOSITION OF
VICIA FABA AND PHASECLUS VULGARIS SEEDLINGS AS AFFECTED BY DIFFERENT
CONCENTRATIONS OF MANGANESE IN WATER CULTURE. ANMALS OF AGRICULTURAL
SCIENCE 29(1):19-28. EN., SUM. FN., 14 REF. (NATIONAL RESEARCH CENTRE,
DOKKI, CAIRO, EGYPT)

COMPOSITION; EGYPT; GROWTH; MN; PHASEOLUS VULGARIS; SEEDLING,

POT-GROWN PLANTS OF PHASEOLUS VULGARIS AND VICIA FABA WERE IRRIGATED WITH
RUTRIENT SOLUTION CONTAINING O, 0.01, 0.02, 0.05, 1.00, 5.00, OR 10.00 PPM
MN. SHOOT AND ROUT FRESH WT. OF P. VULGAKIS INCREASED WITH 0.01 PPM MN AND
DECREASEL WITH FURTHEK INCKEASE IN MN CONCN. TOTAL SHOOT + ROOT DRY WT. WAS
HIGHEST AT 0.01 PPM MN FOR V., FABA (7.6 G) AND AT 0.05 PPM MN FOR P,
VULGARIS (3.8 G). LEAF MN CONCN. INCKEASED WITH INCREASING MN SUPPLY TO P,
VULGARIS, WHILE V. FABA WAS LITTLE AFFECTED. (HORTICULTURAL ABSTRACTS)

1978
29658 GABAL, M.koy ABDELLAH, I.M.; ABED, T.A.; EL-ASSIOQUTY, F.M, 1985,
Effect of Cu, Mn and Zn foliar application on common bean growth, flowering
and seed yield, Acta Horticulturae no.158:307~319, Fn., Sum. En., 23 Ref.
{Faculty of Agriculture, Zagazlg Univ., Moshtohor, Egypt)

Phascolus vulgaric, Fertilizers. Foliage, Cu. hn. Zn, Growth. Flowering.
Podding. Yields, Epypt,

Field trials were carried out in cley loam sofl with pH 7.5 at the Faculty
of Agriculture exptl. farm in Moshtohor, Egypt. The soil contained 3,30,
0.10, and 0.2% pjm of Cu, Mn, and r, resp. Secds of bean cov. Giza-3 were
sown on April & and March 7 of toth the 1981 and 1982 summer seasons, resp,
Plants were cupflied 3 times with Cu, Mn, or In sulphates as foliar spray
at the 2nd, 4th, and the 6th true leaf ttage. Ten treatments were
included: 10, 20, 40 pmm Cu; 2%, 50, 100 pie Mnj 2%, 50, 100 pm Zn; and
the control treatment which was sprayed with distilled water only. Results
thowed that Cu, Mn, or Zn follar applieation had no promising effect on
vegetative growth in terms of plant height, internode length, no. of
leaves, fresh and dry wt./plant at full blooming stage. All treatments
enhanced f'lowering date 3-7 days compared with the control, Spraying
rlants with 40, 25 or 25-50 piow Cu, Mn, and Zn, resp., considerably
increased the no, of flowers/plant, whereas fruit sctting percentage was
slgnificantly increased by using 10-20 ppm Cu or 2% prm Zn compared with
other trestments., Micronutrient application led to a slight increase in
the no, of seeds/pod. The treatments that produced higher no. of
pods/plant showed the least no. of sceds/pod.  Application of 100 ppm  Mn
increased 100-cced wt over that of the control - lLowever, other treatments
decreased 1t, Application of 20, 100, and 50-7100 ppm Cu, Mn, and Zn,
resp., significantly increared total dry seed yield, which reached a max.
of 31-38 percent over the control by using 100 ppm Mn as foliar spray.

This Inerease could be rainly referred to an increase in seed index and not
to the no. of pods/plant., NPE uptake and total ¢.rbohydrate accumulation
in dry seeds showed similar response as did the total dry seed yield. (AS)

1979
30642 HUSSFEIN, H.A,; HUSSEIN, E.H.A.; YOUSSEF, S.S.; EWEDA, M.A. 1984,
GENOTYPIC DIFFERENCES 1N BANDING PATTERNS OF PHASEOLUS PROTEINS, BULLETIN OF
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FACULTY OF AGRICULTURE, CAIRO UNIVERSITY 35(3):1521-1532. EN., SUM. EN.,
AR., 13 REF., IL. (DEPT. OF GENETICS, FACULTY OF AGRICULTURE, CAIRO UNIV.,
GIZA, EGYPT)

PHASEOLUS VULGARIS; CULTIVARS; PROTEINS; ANALYSIS; EGYPT.

WATER-SOLUBLE PROTEINS OF 10 PHASEOLUS VULGARIS CV. WERE CHARACTERIZED
ACCORDING TO THEIR ELECTROPHORETIC PATTERNS. RESULTS INDICATED THAT THE CV.
GIZA-3, GIZA-U4, AND SWISS BLANC COULD BE CLASSIFIED AS 1 GROUP AND CV,
PREVATO, RAMESCO, AKD LAKGO IN A 2ND GROUP. THE OTHER 4 CV. (DAUP!INE,
JOLANCO, NECORES, AND PROCESSOR) DID NOT SHOW CLEAR GENETICAL RELATIONSHIPS
AT THE PROTEIN BANDING LEVEL. IT WAS CONCLUDED, HOWEVER, THAT EACH OF THE 10
GENOTYPES REPRESENTS A DIFFERENT GENETICAL IDENTITY. DENSITOGRAMS AS WELL AS
SDS + THE REDUCING AGENT 2ME CONFIRMED THE RESULTS BASED ON SDS ALONE. (AS)

1980
27219 IBRAHIM, I.K.A.; REZK, M.A.; KHALIL, H.A.A. 1983. RESISTANCE OF SOME
PLANT CULTIVARS TO ROOT-KNOT NEMATODES, MELOIDOGYNE SPP. NEMATOLOGIA
MEDITERRANEA 11(2):189-192. FN., 2 REF, (DEPT. OF PLANT PATHOLOGY, COLLEGE
OF AGRICULTURE, ALEXANDRIA UNIV,, ALEXANDRIA, EGYPT)

PHASEOLUS VULGARIS; MELOIDOGYNE ARENARIA; MELOIDOGYNE INCOGNITA; MELOIDOGYNE
JAVANICA; RESISTANCE; EGYPT.

A SERIES OF GLASSHOUSE TESTS WEKE UNDERTAKEN TO EVALUATE THE RESISTANCE OF
SOME LEGUMINOSAE, GRAMINAE, UMBELLIFERAE AND TOMATO CV. TO MELOIDOGYNE
ARENARIA (RACE 1), M. INCOGNITA (RACES 2, 3, AND 4), AND M, JAVANICA. AMONG
THE LEGUMINOSAE, THE COMMON BEAN CV. MENGATOT WAS RESISTANT TO M. ARENARIA,
M. INCOGNITA RACE 3, AND M. JAVANICA; COWPEA CV. AZMERLI WAS RESISTANT TO M.
INCOGNITA RACE 3 AND GARDEN PEA CV. PERFECTION WAS RESISTANT TO M. INCOGNITA
RACE 2. (CIAT)

1981
27237 LOFTY, A.A.; EL-HADY, 0.A. 1984, EFFECT OF BENTONITE ON SOME
CHARACTERISTICS, YIELD AND WATER USE EFFICIENCY OF KIDNEY BEAN IN SANDY SOIL
UNDER TRICKLE IRRIGATION. BGYPTIAN JOURNAL OF SOIL SCIENCE 24(3):225-235.
EN., SUM. EN., AR., 15 REF., IL. (SOILS & WATER USE LABORATORY, NATIONAL
RESEARCH CENTER, CAIRO, EGYPT)

PHASEOLUS VULGARIS; IRRIGATIOHN; SOIL FFRTILITY; SOIL ANALYSIS; GROWTH;
EGYPT,

A FIELD EXPT. WAS CONDUCTED AT THE IRRIGATION EXPTL. STATION IN INSHAS,
EGYPT, ON KIDNEY BEAN PLANTS, GROWN ik SANDY SOIL MIXED WITH EGYPTIAN
BENTONITE AT THE RATES OF 2.5, 5.0, 7.5, AND 10.0 PERCENT, TO DETERMINE THE
EFFECT OF THIS SOIL ON GERMINATION, GROWTH, WATER USE EFFICIENCY, MACRO- AND
MICRONUTRIENT UPTAKE, AND YIELD UMDER A TRICKLE IRRIGATION SYSTEM. THE
ADDITION OF BENTONITE DECREASED THE DRY WT. OF SEEDLINGS DUE TO DELAYED
GERMINATION, BUT IT INCREASED THE DRY WT. OF PLANTS AT BOTH VEGETATIVE AND
FLOWERING STAGES, AS WELL AS THE WATER USE EFFICIENCY, AND H, P, K, FE, ZN,
AND MN CONTENTS AND UPTAKE BY PLANTS AT DIFFERENT GROWTH STAGES.
CONSEQUENTLY, YIELD ALSO INCREASED. BENTONITE (AS NATURAL DEPOSITE IN EGYPT)
CAN BE USED FOR CONDITIONING SANDY SOIL, ESPECIALLY UNDER A SUITABLE AND
ECONOMICAL IRRIGATION SYSTEM. (AS)

14482
26070 MAHMOUD, S.A.Z.; THABET, F.M.; RAMADAN, E.M.; KHATER, T, 1984,
MICROBIAL AND BIOCHEMICAL CHANGES IN SOIL AND RHIZOSPHERE OF TOMATO AND
COMMON BEAN PLANTS. ZENTRALBLATT FUER MIKROBIOLOGIE 139(4):219-225. EN.,
SUM. FN., DE., 15 REF., IL. (DEPT, OF AGRICULTURAL MICROBIOLOGY, FACULTY
OF AGRICULTURE, AIN SHAMS UNIV., SHOUBRA EL-KHAIMA, EGYPT)
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BACTERIOLOGY; EGYPT; MICROBIOLOGY; PHASEOLUS VULGARIS; RHIZOSPHERE; ROOTS;
SOILS,

TOTAL MICROBIAL FLORA, AS WELL AS SOME OF THE IMPORTANT MICROBIAL GROUPS,
WERE DETERMINED IN SOIL AND KHIZOSPHERE OF B30TH COMMON BEAN AND TOMATO
PLANTS AT DIFFERENT STAGES OF GROWTH. THE ACCUMULATION OF SOME IMPORTANT
BIOLOGICAL SUBSTANCES IN RCOT ZONE WAS ALSO INTERPRETED, THE TOTAL MICROBIAL
FLORA IN GENERAL DECREASED SLIGHTLY DURING THE GROWTH SEASON IN BOTH SOIL
AND RHIZOSPHERE REGION. THE RHIZOSPHERE/SOIL RATIOS WERE POSITIVE AMD RANGED
FROM 5 TO 20 DEPENDING ON PLANT SPECIES AND AGE. THERE WAS A DISTINCT
RELATION BETWEEN THE STAGES OF PLANT DEVELOPMENT AND THE DENSITIES OF TOTAL
MICROBIAL FLORA, ACTINOMYCETES, N FIXING CLOSTRIDIA, SPOREFORMERS, AEROBIC
AND ANAEROBIC CLLLULOSE DECOMPOSERS, DENSITIES OF AEROBIC N FIXERS
(AZOTCBACTER) AND FUNG] SEEMED TC BE CONSTANT 1IN THEIR LOW COUNT IN THE
RHIZOSPHERE RFGIONS LURING THE GROWTH SEASCN, (AS)

1983
28072 1984, MICHIGAN, UNITED STATES, AND WOHLD DRY BEAN STATISTICS.
MICHIGAN LKY BEAN DIGEST 9(1):04-26. EN., IL.

PHASEQLUS VULGARIS; THALE; STATISTICAL DATA; FRODUCTION; EGYPT; JAPAN; USA;
CANADA.

AN OUTLOOK CN THE PERSPECTIVES oW bRY BEAN (WHITE, COLORED, AND BLACK)
MARKET FOR 1984 15 GIVEN AND ANALYZED AS WELL AS THE EGYPTIAN PULSE
SITUATIONIN 1683 (IMPORTS, PRODUCTION, TRADE POLICY AND FINANCING, AND PER
CAPITA CONSUMPTION). DATA ON JAPAN BEAN IMPORTS (1979-84) ARE GIVEN. THE
BEAN SITUATION IN ONTANIC, CAKADA, IS ALSO ANALYZED, FINALLY, ESTIMATES FOR
DRY BEAN ACREAGE AND FRODUCTION IN THE MAIN PRODUCING STATES OF THE USA ARE
INCLUDED, (CIAT)

1984
29743 MOHAMED, B.A.; ARDEL-AL, H.R.3 FADL, F.A.; SHATTA, H.M,; NAGI, I.M.
1983. REACTION OF BEAN CULTIVARE TC RUST AND ITS RELATION TO STOMATAL SIZE .
EGYPTIAN JCURNAL OF PHYTGPATHOLOGY 15(1-2):1-6., FN., SUM. EN., AR., 10 REF,

PHASFOLUS VULGARIS; UKCMYCES PHASEOLI; CULTIVARS; TEMPERATURE; RELATIVE
HUMIDITY; RESISTANCE; STCMATA; EGYPT.

FACTORS AFFECTING UKFICSPORE GERMINATION OF UROMYCES PHASEOLI TYPICA ARE
REPORTFD, THE REACTIGN OF € DEMN CV. (TAYLOR'S HORTICULTURE, ASTRO,
FPROVILER, VALEMAL, GIZA-2 AND GIZA-4) TO RUST AND ITS RELATION WITH STOMATA
SIZE WERE ALSO STULIED. OPTIMAL TEMP. FOR UREDOSPORE GXRMINATION WAS NEAR 25
DEGREES CELSIUS. THE LOWEST PERCENTAGEF OF GERMINATION WAS OBTAINED AT 10
LEGREES CELSIUS AND UREDOSPORES FAILED TO GERMINATE AT 40 DEGRFES CELSIUS.
HIGHEST PERCENTAGE OF GERMINATION WAS OBTAINED AT 95-100 PERCENT RH,
GERMINATION GHARUALLY DECREASED BY DECREASING THE RH WITH MO GERMINATION AT
14 PERCENT RH. CV. DIFFEKED 1N THEIR REACTION TO RUST: VADENAL “ND ASTRO
SHOWED LOW PERCENTAGE O INFECTION, FOLLOWED BY GIZA-3, PROVIDER, AND
GIZA-4; TAYLOR'S HORTICULTUKE WAS THE MOST SUSCEPTIBLE. THE NO. OF STOMATA
WAS NOT CORRELATED WITH RUST INFECTION; HOWEVER, DIFFERENCES WERE
SIGNIFICANT BETWEEN CV. WITH RESPECT TO THE LENGTH AND AREA OF THE STOMATA,
BUT NOT THE WIDTH. TAYLOR'S HOKTICULTURE HAD THE LONGEST STOMATA AND ALSO
THE HIGHEST PERCENTACE OF INFECTION, (AS)

1984
28978 OMAR, R.A.; MEHIAR, F.F.; ZAYED, E.A.; DEIF, A.A. 1985. Biological
studles on some seed-borne viruses and their effect on vegetative growth and
yield component of the host plants, Acta Phytopathologica Academiae
Seientiarum Hungaricae 20(1-2) :59-78, En., Sum. En., 39 Rer., 11,
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(Agricultural Botany Dept., Faculty of Agriculture, Tanta Univ,,
Rafr-El-Sheikh, Egypt )

PHASEOLUS VULGARIS; BEAN COMMON MOSAIC VIRUS; HOST RANGE; DISEASE
TRANSMISSION; SYMPTOMATOLOGY; YIELD COMPONENTS; ELECTRON MICROSCOPY; EGYPT.

BCMV was isolated from naturally infected bean plants and identified on the
basis of the host range, modes of transmission, ctability, and electron
microscopy. Symptoms induced by this virus on host plants were recorded.
BCMV was easily transmitted by sap using an abrasive. BCMV was found to be
transmitted through bean seeds by 54,7 percent and transmitted by means of
Myzus persicae. Electron microscopic examination of bean leaf extracts
infected with BCMV isolates showed the presence of filamentous flexous
particles. Infection with BCMV caused a significant reduction in plant
height, leaf area and no, of leaves/bean plant. DM content of bean leaves
decreased significantly as a result of infection with the virus. No. of
peds/plant and no, of seeds/pod significantly decreased as a result of
infection. A significant reduction in seed wt./plant (yield) of bean plants
was recorded as a result of infection with BCMV. Seed index and seed DM
produced by infected bean plants were significantly reduced in comparison
with healthy ones., Similar studies were conducted on soybean mosaic virus
and lettuce mosaic virus. (AS)

1986
26905 RIZK, A.M.; HAMMOUDA, F.M.; ISMAIL, S.I.; AZZAM, S.A.; WoOD, G. 1984,
STUDIES ON GREEN BEANS (PHASEOLUS VULGAR1S L.). 1. PHYTOALEXINS OF THE PODS.
QUALITAS PLANTARUM PLANT FOODS FOR HUMAN NUTRITION 34(3):203-209. EN., SUM.
EN.» 17 REF., IL. (PHARMACEUTICAL SCIENCE LABORATORY, NATIONAL RESEARCH
CENTRE, DOKKI, CAIRO, EGYPT)

EGYPT; FUSARIUM SOLANI PHASEOLI; PENICILLIUM PATULUM; PHASEOLUS VULGARIS;
PHYTOALEXINS; PHYTOPHTHORA MEGASPERMA,

THE PHYTOALEXINS PRODUCED AFTER THE INOCULATION OF GREEN BEAN PODS WITH THE
SPORE SUSPENSION OF 3 FUNGI (FUSARIUM SOLANI, PENICILLIUM PATULUM, AND
PHYTOPHTHORA MEGASPERMA) WERE STUDIED, FIVE PHYTALEXINS WERE ISOLATED AND
IDENTIFIED AS PHASEOLLIN, COUMESTROL, KIEVITONE, .dASEOLLIDIN, AND
6-ALPHA-HYDROXYPHASEOLLIN. THEIR IDENTITY WAS PROVED ACCORDING TO TLC, UV,
LIGHT, AND MASS SPiCTROMETRY BY CUMPARISON WITH AUTHENTICS. THE PRELIMINARY
SCREENINGOF THEIR ANTIFUNGAL ACTIVITY WAS CARRIED OUT. (AS)

1987
28661 YOUSSEF, S.A.M.; EL-SHEREF, E.M.; SHALABY, T.M.; EL-KEREDY, M.S. 1978.
RESPONSE OF BEAN PLANTS TO FOLIAR APPLICATIONS OF CCC
(2-CHLORO-ETHYL-TRIMETHYL AMMONIUM CHLORIDE), JOURNAL OF THE NATIONAL
AGRICULTURAL SOCIETY OF CEYLON 15:57-62. EN., SUM, EN.,, 12 REF.

PHASEOLUS VULGARIS; CULTIVARS; PLANT GROWTH SUBSTANCES; GRUWTH; LEAF AREA;
YIELD COMPONENTS; YIELDS; EGYPT.

TWO FIELD EXPT. WERE CONDUCTED AT KAFR EL-SHEIKH EXPTL. FARM OF TANTA U.
(EGYPT) DURING 1974 AND 1975 TO STUDY THE EFFECT OF 2-CHLORO-ETHYL-TRIMETHYL
AMMONIUM CHLORIDE CCC AT 0, 125, 250, 500, 1000, AND 2000 PPM ON THE GROWTH
AND PRODUCTIVITY OF 4 BEAN CV. (GIZA 1, FAMILY 209, REBAYA 40, AND HYBRID
61/356/66). LEAF AREA, LAI, DRY WT./PLANT, AND PLANT HEIGHT WERE LOW DURING
THE EARLY STAGES OF GROWTH AND INCREASED AS DEVELOPMENT PROCFEDED. ALL CCC
TREATMENTS SIGNIFICANTLY AFFECTED LE.F AREA, DRY WT,/PLANT, AND PLANT
HEIGHT,BUT LAI WAS ONLY SLIGHTLY AFFECTED, THE REDUCTION IN PLANT HEIGHT WAS
DUE TO THE REDUCTION IN LENGTH AND NO. OF THE MAIN STEM INTERNODES. THE
LENGTH OF PRIMARY AND SECONDARY BRANCHES/PLANT WERE REDUCED BUT THEIR NO.
WERE NOT SIGNIFICANTLY ALTERED BY CCC. NONE OF THE CCC TREATMENTS AFFECTED

61



THE NO. OF PODS/PLANT, NO, OF SEEDS/POD, AND SEED YIELD/PLANT COMPARED WITH
THE CONTROL.BASED ON SEED YIELD/PLANT, THE 4 CV. RANKED, IN DESCENDING
ORDER, GIZA 1--1STREBAYA 40 AND HYBRID 6I1/356/66--~INTERMEDIATE, AND FAMILY
209 LAST. (AS)

1988
31461 ZAGHLOUL, E.M.A. 1981. Effects of salinity and nitrogen fertilizer on
symbiotic nitrogen fixation in beans (Phaseolus vulgaris and Viecia faba).
(Summary). Alexandria Journal of Agricultural Research 29(2):1003. En.

Phaseolus vulgaris., Fertilizers, N. Nitrogen fixation. Nodulation.
Sali.ity. Inoculation. Egypt.

Pot expt. were conducted at Sakha Agriculture Research Station (Egypt) to
study the effects of inoculation, salinity (0-15 mmhos/cm) and N
fertilization (95.2 kg N/ha) on nodulation and N fixation (acetylene
reduction technique) by Phaseolus vulgaris and Vicia faba. Without
inoculation, P. vulgaris did not form any root-nodules while roots of V.
faba were well nodulated. Inoculation of P. vulgaris caused the formation
of root-nodules, stimulated N fixation and increased the dry wt. and N
content of plants. Inoculation of V. faba also increased nodulation and
enhanced N fixation. Saline conditions depressed nodulation and N fixation.
P. vulgaris was less tolerant to salinity than V. faba. At a salinity level
of 7.5 mmhos/cm, the no, of nodules/plant was reduced to almost nothing in
P. vulgaris but was high in V. faba. At 10 mmhos/cm growth of P, vulgaris
was reduced in 75 percent while in V. faba, it was only 40 percent, N
fertilization tended to depress nodulation and N fixation; this effect was
stronger in the presence of salts. (AS)

ETAIOPIA

1959
26235 ABIYO, F. 1987. Effect of vegetzlive cover, tillage and planting
system on run-off, soil erosion and other soil physical propzrties .
Agricultural Mechanization in Asia, Africa and Latin America
18(2):23-28. En., Sum. En., 38 Ref., I1. (Inst. of Agric. Research, Addis
Ababa, Ethiopia)

PHASEOLUS VULGARIS; COVER CROPS; TILLAGE; PLANTING; SOIL CONSERVATION; SOIL
MOISTURE; DRAINAGE; ETHIOPIA,

The effects of vegetative cover, tillage, and planting systems on run-of f,
soll erosion and moisture conservation, bulk density, OM content, and
moisture infiltration rates were assessed in an expt, conducted on a sandy
soil with a uniform 10-11 percent slope in Melkassa, a semiarid region in
Ethiopia, during 1981-82. Treatments were natural grass cover, bare fallow,
and haricot bean (Phaseolus vulgaris) broadcasted or ridge planted across
the slope. The quantity of run-off from each test plot was collected by a
cylindrical tank with 5 slot divisors attached to it. Among all treatments,
the grass cover was most effective in controlling soil erosion when about 85
percent of the plots had been covered with the grass, Ridge planting of
beans helped conserve soil water on steep slope; broadcasting is not
recommended on this slope, regardless of soil type. (AS)

1990
33209 AMARE ABEBE. 1987, Effect of inoculation and N-fertilizer on seed
Yield of Phaseolus vulgaris in Ethiopia. Nazreth, Ethiopla, Nazreth
Research Center. 7p, En., Sum, En. Paper presented to the Regional Workshop
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on Bean Research 1. Eastern Africa, Kampala, 1987. [Nazreth Research
Center, P.0.Box 103, Nazreth, Ethiopial

Phaseolus vulgaris. Rhizobium phaseoli. Nodulation, Fertilizers. N, P.
Inoculation. Strains., Urea. Yields. Ethiopia.

A mixture of 3 strains of Rhizobium phaseoli (Tal 182, 1383, and 1376) and
N fertilizer (urea) at the rate of 100 kg/ha were used to study the
response of Phaseolus vulgaris to different N sources. A control was used
for comparison; the treatments were tested with and withcut 100 kg P/ha.
The trial was conducted at the Melkassa Research Center (Nazret, Ethiopia),
for 2 consecutive years (1681 and 1982) using a randomized complete block
design with U4 replications. N-fertilizer application significantly (P =
0.0%) depressed P. vulgaris nodulation in both years. Differences in yield
among treatments were significant (P = 0,05) during the 1st year but not in
the 2nd year. The highest mean yield (2467 kg/ha) was recorded for the
treatment of 100 kg N/ha with 100 kg P/ha. P application had a significant
(P = 0.05) effect on both nodulation and mean yield. P. vulgaris respond
more to N fertilizer and less to inoculation. (AS

1991
33221 GIORGIS, K. 1987. A review of haricot bean agronomy research in the
semi-arid regions of Ethiopia. Kampala, Uganda, 10p. En., 7 Ref. Paper
presented to the Reglonal Workshop on Phaseolus Bean Research in Eastern
Africa, Kampala, 1987.

Phaseolus vulgaris. Land preparation. Planting. Spacing. Timing.
Fertilizers. P, N. Intercropping. Zea mays. Harvesting. Developmental
research. Drought. Ethiopia.

Results of expt. with beans conducted in the semiarid regions of Ethiopia
since 1972 are reviewed. Aspects studied were seed bed preparation and
sowing methods, planting dates, plant population, fertilization,
intercropping, and harvesting. Good ylelds are obtained from traditional
methods in which, ploughing with a "maresha™ plough (with a crumbling
rather than a turning action that works shallowly about 10-15 cm) is done
2-3 times, then the seed is broadcasted and covered with a subsequent
ploughing. Row sowing reduced weeding time. Late June to early July were
determined as the optimum planting dates. Regarding plant population, a
seed rate of 60-70 kg/ha and an interrow spacing of 40-60 cm scemed to be
optimum. Seed yields increased when 40-70 and 20-30 kg P and N/ha, resp.
were applied. A higher LER was obtained when bean was intercropped with
both maize and sorghum. Harvesting by pulling the plants and stooking them
in the field for final drying can be started when 50 percent of the pods
have yellowed or delayed until about 10 days after all sveds have hardened.
Future research will focus on developing soll management practices for soil
moisture conservation to emhance bearn production under dry land farming
conditions, assisting breeders in screening drought tolerant resistant
cv., studying the neressary conditions for satisfactory seedling
establishment, developing agronomic practices and packages following the
release of new cv., and establishing on-farm research trials after detailed
information from research centers has been obtained. (CIAT)

1992
33212 MARIAM, E.G. 1987. Effect of weed competition on the yleld of haricot
bean (Phaseolus vulgaris) under Melkassa condition. Kampala, Uganda, 11p.
En.» Sum. En., 6 Ref. Paper presented to the Reglonal Workshop on Phaseolus
Bean Research in Eastern Africa, Kampala, 1987.

Phaseolus vulgaris., Weeding. Timing. Yields, Emergence. Ethiopia.
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At the Melkassa Research Center (Nazret, Ethiopia), the critical period of
weed competition in beans was determined and yield losses due to weeds were
estimated in heavy and light soils, Expt. were conducted for 3 years
(1980-82) using 6 handweeding treatments and an unweeded one (check). The
early growing stage of the crop (10-15 days after emergence) was the
ceritical period of weed competition., Higher yields (1141.7 and 895.1 kg/ha
for heavy and light soils, resp.) were obtained when the crop was weeded
during early and mid seasons (10-15 and 30-35 days after emcrgence, resp.),
Weed infestation was greater on light than on heavy soil as shown by data on
the estimated yield losses in unweeded treatments (37 and 64 percent for
heavy and light soils, resp,), (CIAT)

1993
33223 TILAHUN, M, 1987. Farm survey results and on-farm trials ip haricot
bean: Nazreth area, Ethiopia. Nazreth, Ethiopia, Nazreth Recearch Center,
9p. Fn., 4 Ref. Paper presented to the Regional Workshop on Phaseolus Bean
Research in Eastern Africa, Fampale, Uganda, 1987. [IAR, Nazreth Research
Center, P,0. Box 103, Nazreth, Ethiopia]

Phaceolus vulgaris, On-farm research, Survey. Socloeconomic aspects,
Planting. Timing. Land preparation. Weeding. Fertilizers. P. XYanthomonas
campestiris pv. phaceold. Yields. Cultivars. Agricultural projects,
Ethiopia.

A survey was conducted in Nazret, central Ethiopia, in 1985-86, to describe
the farmer's e¢nvirormental and socloeconomic aspects and his farming
system, and to identify the major production constraints., A special
emphasis is given to beans; zome of the cultural practices (seed bed
preparation and planting, fertilization, weeding, disease and pest control,
harvesting, storage, and uses) used by small farmers arc described. The
role of beanc as staple food and income source in highlighted; av, area
planted bty each grower is mentioned a: well ag planting time, seed rate,
and the percentage of farmers t-at use weeding and commercial P
fertilizers, Xanthomonas campestris pv. phaseoli and Callosobruchus spp,
were the major field disease and pest of stored beans, resp.; no control
peasures are taken. The av. grain yield was 600 kg/ha, The results of a
package testing program conducted in 1980-83 and the outcome of an on-farm
var, verification trial undertaken ir. 1986 are also included. Results from
the package testing program indicated that farmers can increase their
Yields from 27€ to 690 kg/ha,  In the on-farm verification trial, bean
var. W-108 and W-117 performed well; however, since the farmers!' beans
performed equal or better than the new var., no final recommendations are
elven. Further studies are suggested to determine appropriate seed rates,
(C1AT)

GABON

1994
32024 TABLEAU ECONOMIQUE du Gabon a fin 1975. (Gabon economics at the end of
1975). Bulletin de 1tAfrique Noire no,.877:17108. 1976, Fr.

Phaseolus vulgaris, Production. Statistica) data, Gabon,

Data on production of the major food crops (including beans) planted in
Gabon 1in 1975 are glven. The total apea cultivated to different crops was
about 145,000 ha, The total tean production was 48 t. In general, the
Gabonese agricultural production did not show visible progress in spite of
the recent government policies directed towards preventing rural
emigration. (CIAT)
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IVORY COAST

. 1995

32018 DAGATIGUY, F. 1962. Emmngasinage des produits alimentaires en milieu
rural Africain ce Cote d'Ivoire. (African rural storage of food products in
Ivory Coast), Nogent sur Marne, France, Institut de Recherches Agronomiques
Tropicales et des Cultures Vivrieres. 9p. Fr., 5 Ref.

Phaseolus vulgaris, Storage. Stored grain pests. Acanthoscelides obtectus.
Injurious insects. Ivory Coaut.

Storage methods for different food crops (including beans) in rural areas
of Ivory Coast are briefly described. Beans are generally stored as dry
pods, large baskets usually made of woven palm leaves, PBean pods and/or
graina are stored in Jute bags only when immediate sale is planned. Pods
are sometimes stored in bulk in wooden granaries or cabins from where they
are taken and dehusked when needed. Sitophilus oryzae, Tribolium
castaneum, Araecerus fasciculatus, Acanthoscelides obtectus, Corcyra
cephalonica, and Plodia interpunctella are recported as the major pests of
stored beans in this country. (CIAT)

1996
32072 INSTITUT FRANCAIS DE RECHERCHE SCIENTIFIQUE OUR LE DEVELOPPEMENT EN
COOPERATION. 1986, Parasites et ravageurs des productions alimentaires.
Unité de recherche 505, (Parasites and pests of food crops. Research Unit
505). In Institut Francair de Recherche Scientifique pour le Développement
en Coopération, Département E: indépendance alimentaire. Abidjan, Cote
d'Ivoire, pp.28-32. Fr., 12 Ref.

Phaseolus vulgaris. Noxious animals, Stored grain pests. Congo. Ivory
Coast.

Research on bean pests in Congo and Ivory Coast and on pests of stored
beans in the 1st country are mentioned. (CIAT)

1997
29600 KNIPSCHEER, H.C. 1980. Ivory Coast urban retail prices for foodcrops
1976-1980, Ibadan, Nigeria, International Institute of Tropical
Agriculture. Agricultural Econcmics Information Bulletin no.12. 8p. En.,
I1.

Phaseolus vulgaris, Statistical data. Prices. Consumption. Ivory Coast,

Data on monthly urban retail prices for food crops (beans included) in
Ivory Coast are provided for 1976, 1977, 1979, and 1980. Graphs showing
price trends are included for 1976, 1977, and 1979. Data for 1978 are not
included. (CIAT)

KENYA

1998
26235 ACHWANYA, 0.S. 1984, EFFECTS OF OZONE, SULFUR DIOXIDE AND ALPHA AND
DELTA RACES OF COLLETOTRICHUM LINDEMUTHIANUM (SACC. & MAGN.) BRI. AND CAV.
ON BEAN (PHASEOLUS VULGARIS L.), PH.D, THESIS. BLACKSBURG, VIRGINIA
POLYTECHNIC INSTITUTE AND STATE UNIVERSITY. 166P. EN,, SUM, EN., 227 REF.,
IL.
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AIR POLLUTION; BIOMASS PRODUCTION; CHLOROPHYLL; COLLETOTRICHUM
LINDEMUTHIANUM; CULTIVARS; KENYA; O20NE; PHASEOLUS VULGARIS; PLANT INJORIES;
S02; USA

A NO. OF BEAN CV. WERE EVALUATED FOR THEIR RESPONSE TO THE AIR POLLUTANTS 03
AND 502, SINGLY AND IN COMBINATION, AS WELL AS FOR THEIR REACTION TO THE
ALPHA AND DELTA RACES OF COLLETOTRICHUM LINDEMUTHIANUM. VARIATION IN
RESPONSE TO BOTH THE POLLUTANTS AND THE FUNGUS WAS NOTED AMONG THE CV.
ANTHRACNOSE CAUSED A REDUCTIOM IN THE BIOMASS OF SOME CV. OF THE ORDER OF 50
PERCENT, A NEGATIVE CORRELATION OF (R = -0.72, P LESS THAN 0.0001) WAS FOUND
BETWEEN THE DISEASE SEVERITY AND THE TOTAL PLANT BIOMASS. GREATER THAN
ADDITIVE EFFECTS OF 03 + S02 MIXTURES WERE DEMONSTRATED. CHLOROPHYLL CONTENT
AND BIOMASS WERE FOUND TO BE RELIABLE VARIABLES FOR ASSESSING TREATMENT
EFFECTS. THE POLLUTANTS AFPEARED TO STIMILATE THE DISEASE DEVELOPMENT.
GREATER POLLUTANT INJURY WAS ALSO NOTED IN THE PRESEMCE OF THE ANTHRACNOSE
DISEASE. THE RESULTS INDICATED THAT THERE WAS AN INTERACTION BETWEEN THE
FUNGAL DISEASE AND THE AIR POLLUTANTS. IMPLICATIONS FOR EVALUATING BEAN CV.,
FOR RESISTANCE TO C. LINDEMUTHIANUM UNDER POLLUTED ATMOSPHERE ARE SUGGESTED.
(DISSERTATIONABSTRACTS INTERNATIONAL)

1999
33213 BURUCHARA, R.A.; TYAGI, A.P. 1987, Adaptation and resistance in bean
to angular leaf spot and rust in Kenya. Nairobi, Kenya, Department of Crop
Science. 11p. En., 10 Ref., Il, [Dept. of Crop Science, P.0.Box 30197,
Nairobil, Kenya)

Phaseolus vulgaris, Plant introductions. Yields. Cultivars. Adaptation.
Uromyces phaseoli. Isariopsis griseola. Resistance. Genetics. Kenya,

Preliminary results are reported on the yleld performance of bean
accesslons and their recaction to Uromyces phaseoli and Isariopsis griseola.
Field expt. Jere carried out duing the lotg rainy season of 1985 and the
short rainy season of 1986, at the University of Nairobi, Kenya. The
accessions tested came from CIAT and Puerto Rico; the local lines used as
controls were Red haricot, Mwezi Moja, GLP2, and Small Rose Coco, Highly
significant differences were observed among ylelds of the cv, tested during
voth seasons, During the long rains (1985) ylelds ranged between 304 and
U348 kg/ha (av. 2572 kg/ha) and during the short rains (1986) they ranged
between 264 and 2970 kg/ha (av. 1519 kg/ha). During the long rains, the
bean lines showed more variation and spread from the mean than during the
short raina, indicating that the former environmental conditions enabled
cv. to express their yield potential which was otherwise masked in the
latter conditions. Regarding disease reaction, out of the 43 CIAT entries
evaluated for resistance to I. griseola, 28 resulted resistant, 11 showed
intermediate resistance, and 4 were susceptible. Among the 5 lines from
Puerto Rico, 3 were resistant and 2 were susceptible, Among the local
lines, Red haricot was resistant, GLP2 and Small Rose Coco showed
intermediate resistance, and Mwezi Moja was susceptible. As great genetic
variation was observed in yields and disease reactions among the different
accessions tested, further studies are recommended to determine their
suitability and potential in different agroecological conditions., (CIAT)

2000
26931 COULSON, C.L. 1985. RADIANT ENERGY CONVERSION IN THREE CULTIVARS OF
PHASEOLUS VULGARIS. AGRICULTURAL AND FOREST METEOROLOGY 35(1):21-29. EN,,
SUM. EN.. 25 RFF., IL. (DEPT, OF CROP SCIENCE, FACULTY OF AGRICULTURE, UNIV.
OF NAIROBI, KENYA)

PHASEOLUS VULGARIS; CULTIVARS; CLIMATIC REQUIREMENTS; LIGHT; DRY MATTER H
KENYA,
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DM ACCUMULATION, LEAF AREA DEVELOPMENT AND RADIANT ENERGY INTERCEPTION WERE
MONITORED OVER THE GROWTH PERIOD OF 3 PHASEOLUS VULGARIS CV. THE RADIANT
ENERGY CONVERSION TO TOTAL DM AVERAGED 1.6 PERCENT IN ALL VAR. (TAKING THE
PHOTOSYNTHETICALLY ACTIVE RADIATION AS 0.63 OF TOTAL AND THE REFLECTION
COEFFICIENT AS 0.21). BASED ON ECONOMIC YIELD, THE CONVERSION EFFICIENCY IS
LESS THAN 1.6 PERCENT, THOUGH THE SMALL-SEEDED ROSE COCO HAD A SLIGHTLY
HIGHER CONVERSION EFFICIENCY THAN MWEZI MOJA AND CANADIAN WONDER. EFFICIENCY
INCREASED IN ALL 3 CV. AND THEN DECREASED AS THE CROPS MATURED AND SENESCED.
VARIATIONS OF CALCULATED EFFICIENCY REPORTED MAY BE DUE TO SEVERAL FACTORS,
WHICH INCLUDE THE VALUES ACCEPTED FOR THE PHOTOSYNTHETICALLY ACTIVE
RADIATION: TOTAL RADIATION RATIO, REFLECTANCE, AND CALORIFIC VALUES. (AS)

2001
22910 COULSON, C.L. 1983, Final report. Growth parameters of beans
varieties under varying water regimes, In Webster, B.D., Improvement of
drought and heat tolerance of disease resistant beans in semi-arid regions
of Kenya. Report of research, 1982-1983, East Lansing, Bean-Cowpea
Collaborative Research Support Program. pp.105-120. En., Il.

Phaseolus vulgaris. Cultivars. Growth, Irrigation. Drought. Leaf area. Dry
matter, Yields. Yield components, Production. Kenya.

Preliminary results of expt. conducted in 1983 at Kabete (Nairobi, Kenya)
to examine the growth of 2 beaan var. (Mwezi Moja and Small Rose Coco) under
varying water regimes are analyzed and discussed. Graphs are included
showing exptl. design, irrigation gradients, economic yields (t/ha), total
DM (g/plant), DM production (g/plant), leaf area, relationship between DM
accunulation and accumulated leaf area, no. of pods/plant, no. of
seeds/plant, relationship between seeds/pod and pods/plant, root:shoot
ratios, mean root dry wt. (g/plant), relationship between accumulated DM
and accumulated energy, and conversion efficiency. Based on the data
analysis, some observations and considerations for future research are
made. (CIAT)

2002
22909 COULSON, C.L. 1983. Interim report on progress for growth parameters
of bean varieties under varying water regimes. In Webster, B.D, Improvement
of drought and heat tolerance of disease resistant beans in semi-arid
reglons of Kenya. Report of research, 1982-1983, East Lansing, Bean-Cowpea
Collaborative Research Support Program. pp.99Y-104. En.

Phaseolus vulgaris, Cultivars. Resistance. Drought. Leaf area, Yields.
Yield components. Kenya.

Expt. were conducted at the Kabete field station, Kenya, to study the
adaptation of bean var. Mwezi Moja and Small Rose Coco to reduced soil
moisture and to determine the factors influencing economic yield. The
irrigation gradient varied from a min. of 246.6 mm to a max, of 592.5 mm
uuring the growing period. Although no conclusions can be drawn, a
positive correlation was observed between economic yield and water supply
and no max., response was noted though a max. is suspected between 600 and
700 mm. Small Rose Coco outyielded Mwezi Moja at all water application
levels as shown by its economic yield of 2.4 t/ha at 592.5 mm and of 0.32
t/ha at 246.6 mm compar-d with 2.1 and 0.22 t/ha given by Mwezi Moja at
both application levels, resp. The low LAI in both var, may be a
constraint to productivity. LA development and total DM were reduced to
almost a half (from 592.5 to 334 mm) in both var. pods/plant, seeds/pod,
and mean seed wt, are positively correlated with water supply. Further
studies are recommended. (CIAT)
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2003
22906 GATHURU, E,M,; MUKUNYA, D.M. 1983. Disease survey. In Webster, B,D.
Improvement of drought and heat tolerance of disease resistant beans in
semi-arid regions of Kenya. Report of research, 1982-1983. East Lansing,
Bean-Cowpea Collaborative Research Support Program. pp.65-73. En.

Phaseolus vulgaris, Monocropping. Intercropping. Zea mays. Isariop:is
griseola., Asccchvta phaseolorum. Colletotrichum lindemuthianum. Uromyces
phaseoli. Alternaria tenuis. Elsinoe phaseoli. Bean common mosaic virus.
Pseudomorzs syringae pv. phaseoli. Xanthomonas campestris pv. phaseolicolea.
Kenya,

A total of 37 small scale farms of the Machakos and Kitui districts, Kenya,
were surveyed in 1982 to determine the occurrence and incidence of diseases
in beans (monocropped and intercropped with maize, pigeon peas, green
grams, and cowpeas). Isariopsis griseola, Ascochyta phaseclorum,
Colletotrichum lindemuthianum, Uromyces phaseoli, Alternaria tenuis,
Elsinoe phaseoli, BCMV, bean yellow spot virus, Pseudomonas syringae pv,
phaseoli, and Xanthomonas campestris pv. phaseoli~ola were the diseases
prevailing in bean crops. A high incidence and a wide distribution of all
disewses were observed in both distriets, Their occurrence suggested thelir
ecoromic importance in bean production ir these dry areas, Thus, their
effect on bean yields and their incorporation in breeding programs for
disease resistance should be given priority. (CIAT)

2004
30437 GRAHAM, J.F. 1959, Notes on Kenya agriculture, 7. Insect pests and
control measures, East African Agricultural Journal 25(1):2-9, En.

Phaseolus vulgaris. Ophiooyia phaseoll. Acanthoscelides obtectus. Injurious
mites, Inscct control, Insecticides, Mite control. Ahcaricides. Kenyz,

Brief indications are glven on hov insect specimens should be sent to Kenya
for identificaticn. General precautions to be taken when using toxic
substances 1in agriculture are mentioned; indications are given or the
mixture and diluiion of insecticides. Sore of the most important pests of
differcnt crops (including teans) are listed, Bruchus spp. (a pest of
stored teans), Melanagromyza phaseoli (which attacks leaves and stema), and
Tetranychidae spp, (a foliage pest) are reported as the major bean pests in
the eountry. They were detected in all areas; damage caused 1s sometimes
severe. Control measures include bean dusting with Gamma-BHC at 0.04
percent (0.25 kg/100 kg leans) to prevent Bruchus Spp. attack; seed dressing
of aldrin at 40 percent (0.5 kg/50 kg seed; to prevent damage caused by M,
phaseoli; and Lhe use of an acaricide on advice of entomologisl to control
Tetranychidae spp., resp. (CIAT)

2005
22908 1TULYA, F.; COULSON, C.; WEBSTER, B. 1983. Progress report on
identification of bean cultivars suitable for semi-arid arecas 1n Kenya,
(Getober rains, 1982 and March rains, 1983). In Webster, B.,D. Improvement of
drought and tolerance of ditecase resistant beans in semi-arid regions of
Kenya. Report or rezearch, 1982-1983, East La. sing, Bean-Cowpea
Collaborative Research Support Program. pPp.95-98. En.

Phaseolus vulgaria, Planting, Timing. Yields. Biomass production,
Cultivars, Kenya,

The influence of different planting times (before the rains, 1, and 3 wt,
after the rains) on yields and biomass production was determined for bean
ev. Mwez! Moja, Small Rosecoco, GLP2, Canadian Wonder, Red Haricot, and
Large Rosecoco. Significant yield reduetions were observed when beans were
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pianted 1 to 3 weeks after the rains. It is suggested that all bean cv,.
c'own in conditions similar to those of this expt. be planted before the
onset of rains to avoid yleld reductions. (CIAT)

2006
28653 KHAEMBA, B.M.; OGENGA-LATIGO, M.W. 1985, EFFECTS OF THE INTERACTION OF
TWO LEVELS OF THE BLACK BEAN APHID, APHIS FABAE SCOPOLI (HOMOPTERA:
APHIDIDAE)}, AND FOUR STAGES OF PLANT GROMTH AND DEVELOPMENT ON THE
PERFORMANCE OF THE COMMON BEAN, PHASEOLUS VULGARIS L., UNDER GREENHOUSE
CONDITIONS IN KENYA. INSECT SCIENCE AND ITS APPLICATION 6(6):645-648.
FN., SUM., EN., FR., 20 REF, (DEPT. OF ZOOLOGY, UNIV. OF NAIRMBI, P.0. BOX
30197, NAIROBI, KENYA)

PHASEOLUS VULGARIS; APHIS FABAE; PLANT INJURIES; SEEDLING; ANTHESIS;
PODDING; YIELD COMPONENTS; KENYA,

DAMAGE CAUSED BY THE BLACK BEAN APHID, APHIS FABAE, ON THE COMMON BEAN, WAS
SEVEREST WHEN THE APHIDS WERE TRANSFERRED ONTO BEAN PLANTS DURING THE
PREFLOWERING STAGE. THERE WERE SIGNIFICANT REDUCTIONS IN THE AV. LENGTH OF
THE CENTRAL SHOOT, PRODUCTION OF FLOWERS, PODS, AND SEEDS/PLANT. SEED
WT./PLANT WAS ALSO SIGNIFICANTLY REDUCED WHEN APHID INFESTATION OCCURRED
DURING THE PREFLOWERING STAGE. SMALLER, BUT SIGNIFICANT REDUCTIONS TO THE
LENGTH OF THE CENTRAL SHOOT, NO. OF PODS, AND WT. OF SEEDS PRODUCED/PLANT
CAUSED BY A, FABAE WERE ALSO RECORDED WHEN THE APHIDS WERE TRANSFERRED ONTO
PLANTS AT ANTHESIS. WHEN APHID INFESTATION OCCURRED DURING THE GRAIN FILLING
STAGE THE DAMAGE CAUSED WAS MINIMAL AND INSIGNIFICANT. THE RESULTS OBTAINED
INDICATED THAT THE PREFLOWERING STAGE WAS THE VULNERABLE STAGE OF BEAN
DEVELOPMENT DURING WHICH APHID ATTACK 1S MOST HARMFUL AND, IF UNCHECKED,
COULD LEAD TO DRASTIC YIFLD LOSSES. (AS)

2007
27220 KHAEMBA, B,M.; LATIGO, M.W,0, 1981. EFFECTS OF INFESTATION AND
TRANSMISSION OF THE COMMON BEAN MOSAIC VIRUS (CBMV) BY THE BLACK BEAN APHID
A. FABAE ON THE COMMON BEAN P. VULGARIS. EAST AFRICAN AGRICULTURAL AND
FORESTRY JOURNAL 47(1):1-4, EN., SUM. EN., 19 REF.

PHASEOLUS VULGARIS; BEAN COMMON MOSAIC VIRUS; APHIS FABAE; DISEASE
TRANSMISSION; VECTORS; KENYA.

DAMAGE CAUSED TO VEGETATIVE GROWTH AND YIELD OF BEAN BY APHIS FABAE COMBINED
WITH BCMV WAS GENERALLY SIGNIFICANT (P EQUAL TO OR LESS THAN 0.05) WHEN
APHID INFESTATION OCCURRED DURING THE EARLY AND LATE VEGETATIVE STAGES OF
PLANT DEVELOPMENT, AND TO A LESSER EXTENT DURING ANTHESIS. DAMAGE WAS
AGGRAVATED BY HIGHER (6 AFHIDS/PLANT) RATHER THAN LOWER INITIAL A. FABAE
INFESTATIONS (3 APHIDS/PLANT) AND WHEN THE APHIDS TRANSMITTED BCMV,
REGRESSION ANALYSES UF BEAN RESPONSES TO INSECT INFESTATIONS SHOWED THAT
SIGNIFICANTLY (P EQUAL TO OR LESS THAN 0.01) LARGER PROPORTIONS WERE LINEAR
RATHER THAN QUADRATIC OR CUBIC. (AS (EXTRACT))

2008
25755 KENYA. MINISTRY OF AGRICULTURE. . 1974, BEAN RESEARCH PROJECT. THIKA,
NATIONAL HORTICULTURAL RESEARCH STATION, INTERIM REPORT. LONG-RAINS 1674.
66P. EN,

ADAPTATION; AGRICULTURAL PROJECTS; CANNED BEANS; CULTIVARS; FERTILIZERS;
HERBICIDES; KENYA; N; PHASEOLUS VULGARIS; RHIZOB1UM; SEED COLOR; SNAP BEANS;
TECHNOLOGICAL PACKAGE; YIELDS.

THE RESULTS OF BEAN RESEAKCH ACTIVITIES IN KENYA DURING THE 1974 RAINY
SEASON ARE REPORTED. IN YIELD TRIALS WITH 26 VAR., 2 BLACK VAR., 90-91 AND
76-79, OUTYIELDED ALL OTHER MATERIALS WITH AV. OF 3549 AND 3360 KG/HA,
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RESP., OVER 4 SITES. IN WHITE-SEEDED BEAN VAR. TRIALS, LINE R.M. 1-6, Y47
WAS OUTSTANDING AND SHOWED RESISTANCE TO UROMYCES PHASEOLI, IN A N/RHIZOBIUM
TRIAL WITH BEAN VAR. MEXICAN 142, NO INTERACTION BETWEEN THE FACTORS WAS
OBSERVED. HERBICIDE TRIALS SHOWED THAT HAND WEEDING WAS THE BEST; HOWEVER,
THE MIXTURE ALACHLOR + LINURON CAN BE RECOMMENDED. NO SIGNIFICANT YIELD
RESPONSES WERE FOUND DUE TO TRACE ELEMENT APPLICATIONS. PACKAGES OF GOOD AND
BAD CULTURAL PRACTICES WERE COMPARED; GOOD CULTURAL PRACTICES (EARLY
PLANTING, WEED CONTROL, GOOD SEED QUALITY, AND FERTILIZATION) HAD A
SIGNIFICANT EFFECT ON YIELD; HOWEVER, NO SIGNIFICANT DIFFERENCES WERE
OBSERVED WITH THE USF OF FERTILIZATION AND GOOD SEED QUALITY. YIELD TRIALS
WITH 10 FRENCH BEAN VAR, SHOWED THAT VAR, PREMIER WAS THE HIGHEST YIELDER
(10,625 KG PODS/HA) AND SHOWED THE HIGHEST PERCENTAGE OF MARKETABLE PODS
(57.8 PERCENT = 6133 XG/HA). LAB, WORK WITH WHITE-SEEDED BEANS FOR CANNING
1S SUMMARIZED. (CIAT)

2009
29663 MBATIA, O.L.F. 1985. FINANCIAL ANALYSIS OF PRODUCTION OF FRENCH BEANS
IN KENYA (PHASEOLUS VULGARIS) . ACTA HORTICULTURAE NO.158 :449-456. EN.,
SUM. EN. (DEPT. OF AGRICULTURAL ECONOMICS, UNIV. OF NAIROBI, KENYA)

PHASEOLUE VULGARIS; SNAP BEANS; COSTS; TRADE; INCOME; LABOR; KENYA.

PRODUCTION COSTS OF FRENCH BEANS WERE ANALYZED, AND THE FINANCIAL GAIN FOR
KENYAN SMALL FARMERS WAS ASSESSED. FRENCH BEANS ARE GROWN MAINLY FOR EXPORT,
FROM NOV. TO AFRIL. THE COSTS OF THE INPUTS SUCH AS FERTILIZERS, SEED, LABOR
FOR LANL PREPARATION AND HARVESTING WERE ESTIMATED. SOME OF THE SMALL
FARMERS HAD DIRECT ACCESS TO THE EXPORT MARKETS BUT THE MAJORITY OF THEM HAD
TO SELL TO THE EXPORTERS. A GOOD MAJORITY OF THE FARMERS ESTIMATED A PROFIT
OF ABOUT 25 PERCEKT BUT CONSIDERED EMPLOYMENT IT PROVIDES FOR THEM AND THE
RURAL PEOPLE A VERY IMPORTANT BENEFIT. (AS (EXTRACT))

2010
28990 MBUGUA, G.W. 1986. EFFECTS OF FLANT DENSITY AND PHOSPHATE LEVELS ON
GROWTH, YIELD AND YIELD COMPCNENTS OF FIELD BEANS PHASEOLUS VULGARIS L.
PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA NO.5:15-16. EN., (NATIONAL
HORTICULTURAL RESEARCH STATION, THIKA, KENYA)

PHASECLUS VULGARIS; SPACING; FLANTING; FERTILIZERS; P; LEAF AREA; GROWTH;
NODULATION; YIELD COMFOMENTS; YIELDS; KENYA.

THE EFFECT OF PCPULATION DENSITY AND PHOSPHATE FERTILIZER ON BEANS WAS
STUDIED IN 2 EXPT. CONDUCTED IN KABETE, KENYA, DURING 1979 AND 1980. FOUR
PLANT DENSITIES (160,000, 250,000, 4ili,4h4, AND 1,000,000 PLANTS/HA) AND 4
RATES OF TRIPLE SUPERPHOSPHATE (0, 50, 100, AND 150 KG/HA) WERE USED.
PHOSPHATE FERTILIZER INCHEASED LAI, PLANT GROWTH RATE, RATE OF PLANT
SENESCENCE, AND NO. AND WT. OF NODULES. IN 1980 POD NO./PLANT, SEEDS/POD,
AND100-SEFD WT. WERE ALSO HIGHER IN THE FERTILIZED THAN IN THE CONTROL
PLANTS. THERE WAS A 13 AND 9 PERCENT INCREASE IN SEED YIELD OVER THE
CONTROL IN 1979 AND 1980, RESP.. WITH 150 KG P/HA, YIELD DIFFERENCES
RESULTING FROM THE DIFFERENT RATES WERE HOT SIGNIFICANT; CONSEQUENTLY, THE
APFLICATION OF 50 KG P/HA APPEARED TO BE THE BEST. WITH INCAEASED PLANT
PORWULATION, THE GROWTH RATE, DM YIELD, RATE OF SENESCENCE, AND NO. OF
PCDS/HA INCREASED; HOWEVER, NOYIELD BENEFIT WAS OBTAINED BY INCREASING PLANT
POPJLATION BEYOND 160,000 PLANTS/HA. POMUILATION DENSITY X FERTILIZER
INTERACTIONS WERE LARGELY INSIGNIFICANT. (CIAT)

2011
27239 M'RIBU, E. 1985. THE EFFECTS OF DIFFERENTIAL WATERING AT VARIOUS
DEVELOPMENT STAGES ON THE PRODUCTION OF FRENCH BEANS ( PHASEOLUS VULGARIS
L.). ACTA HORTICULTURAE NO,153:145-149, EN., SUM. EN., 10 REF. (DEPT. OF
CROP SCIENCE, EGERTON COLLEGE, NJORO, KENYA)
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PHASEOLUS VULGARIS; SNAP BEANS; IRRIGATION; TIMING; YIELDS; YIELD
COMPONENTS; KENYA.

PLANTS OF FRENCH BEAN CV. MONEL WERE GROWN IN POLYETHYLENE BAGS IN THE
GREENHOUSE, FROM THE 2-LEAF STAGE THE PLANTS WERE WATERED AT INTERVALS OF
2-6 DAYS IN VARIOUS COMBINATIONS DURING THE VEGETATIVE, FLOWERING, AND POD
DEVELOPMENT STAGES. SHORT WATERING INTERVALS DURING TRE VEGETATIVE STAGE
INCREASED THE TOTAL AND MARKETABLE YIELD BUT KAD NO EFFECT ON POD LENGTH.
WATERING AT SHORT INTERVALS DURING POD DEVELOPMENT INCREASED TOTAL AND
MARKETABLE YIELPS AND POD LENGTH. THE WATERING INTERVAL DURING THE MAIN
FLOWERING STAGE HAD NO EFFECT ON YIELD OR QUALITY. (AS)

2012
28994 MUIGAI, S.G.S.; PERE, W.M. 1986. BEANFLY: RESISTANCE SCREENING OF
PHASEOLUS GERMPLASM AND BEANFLY SPECIES IDENTIFICATION IN KENYA. PHASEOLUS
BEANS NEWSLETTER FOR EASTERN AFRICA X0.5:35-37. EN. (GRAIN LEGUME PROJECT,
NATIONAL HORTICULTURAL RESEARCH STATION, THIKA, KENYA)

PHASEOLUS VULGARIS; OPHIOMYIA PHASEOLI; CULTIVARS; RESISTANCE; INSECT
CONTROL; OPHIOMYIA SPELCERELLA; KENYA; CIAT-2.

THE OCCURRENCE AND DISTRIBUTICH OF SPECIES OF THE BEAN FLY IN KENYA WERE
DETERMINED AND PHASEOLUS CV, AND LINES WERE SCKEENED FOR RESISTANCE IN
THIKA.QOPHIOMYIA SPENCERFLLA WAS FOUHD IN ALL TEE SAMPLED PLANTS WHILE O,
PHASEOLI OCCURRED IN ONLY 2% PERCENT OF THE SAMPLED PLANTS, ASSOCIATED WITH
THE FORMERSPECIES. O, CENTROSEMATIS WAS NOT OBSERVED. THE PERFORMAKCE OF
SEVERAL BEAN LIHES FROM CIAT'S BEAN PROGRAM WAS SIMILARK TO THAT OF THE
LOCAL CHECK REGARDING BEAN FLY TCLERANCE, ALTHOUGH COMPLFTE RESISTANCE WAS
NOT OBSERVED 1IN ANY OF THE ACCESSIONS. (CIAT)

2013
22903 MUKUNYA, D.M.; GATHURU, E.M.; WAINES, G. 1983. Germplasm testing. In
Webster, B.D. Improvement of drought and heat tolerance of direase resistant
beans in semi-arid regions of Kenya. Report of research, 1982-1983. East
Lansing, Bean-Cowpea Collaborative Research Support Program. pp.33-48, En.,
Dat.num. [Dept. of Crop Scienee, Univ, of Nairobl, Kabete, Kenyal

Phaseolus vulgaris, Germplasm, Adaptation, Yields. Selection,
Colletotrichum Iindemuthianum, Uromyces phascoli. Pacudomonas syringae pv.
phaseolicola. Isariopsis griseola. Resistance. Ophiomylia phaseoli. Kenya.

The best 40 bean accessions of Kenya were assessed in 4 sites (Katumani,
Murinduko, Karai, and Kabete), during the short rainy season (Oct. 1982-
Jan. 1983). Exptl. plots were iroculated with Rhizobium. Av, ylelds
recorded at Kabete nnd Kalumari were much higher than those obtained at
Murinduko and Karal, as shown in the tables. The highest mean yield
recorded at Kabete, Katumani, Murinduko, and Karai were 951.2, 118%4,0,
565.8, and 825.4 kg/ha, res,., corresponding to bean cv, NB 149, NB 776, NB
154, and NB 728. The best 9 var, will be retested at all locations during
the long rainy season of 1983. Colletotrichum lindemuthianum, Uromyces
phaseoll, Pscudomonas syringae pv. phaseolicola, and Isariopsis griseola
were the major diseases recorded at all sites. A severe attack of
Ophiomyia phaseoli was observed at Murinduko. (CIAT)

2014
31824 MUTHOKA, D.K. 1987. Case studies of on-farm demonstration/trials of
improved production technology of maize and bean intercropping. In Holmes,
J.C.» ed. Improving food crop production on small farms in Africa. Rome,

Food and Agriculture Organization of the United Nations. pp.272-276. En.,
Sum. En,
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Phasedlus vulgaris, Intercropping. Maize. On-farm research. Technology.
Yields., Kenya,

Maize and beans are the leading staple foods and cash crops of 2.3 million
small-scale farmers in Kenya; thus, their importance to the country's
econamy cannot be over emphasized. Maize and bean intercropping gives
stable yields and max. returns for a min. effort; increases income, and
improves the nutritional diet of the farm family. Intercropping of maize
and beans gives higher yields because nutrients, water, and solar energy
are more efficiently used. Improved maize and bean production technology
is being demonstrated to small-scale farmers, and is being widely adopted.
(AS)

2015
22907 MUTITU, E.W.; MUKUNYA, D.M,; GATHURU, E. 1983. Fusarium root rot on
beans caused by Fusarium aolani f.sp. phaseoly in Kenya, In Webster, B.D.
Improvement of drought and heat tolerance of disease resistant beans in
semi-arid regions of Kenya. Report of recearch, 1982-1983, FEast Lansing,
Bean-Cowpea Collaborative Research Support Program. pp.74-94, En.

Phaseolus vulgaris., Fusarium solani f. sp. phaszeold. Symptoumatology.
Inoculation. Soils. Manures, Kenya.

Detalled information is presented on various zspects of Fusarium solani f,
sp. phaseoll such as morphological characteristics, distribution,
penetration and host-parasite relationships, end symptomatology. The
methodology and results of expt. on isolation of F, solani f. sp. phaseoli
from diseased been plants and on the sof) preservation of this pathogen are
described in detail. Other expt. were conducted on the effect of inocul um
levels of F. solani f'. sp. phaseoll on beans growing on balanced "Muguga
pot mix™ soil; the effect of different soils or Fusarjum root rot djsease
on beans; the effect of manure (cowdung) as organic amendment for the 3
soils on Fusarium root rot dizeasc; and the effect of manure {cowdung) on
Fusarium root rot on bears growing 1ir naturally-infested soil. The
methodology and results of theze expt. are also described, further studies
are suggesnted since the irnoculation method used was not effective, (CTAT)

2016
22905 MWANGT, S.F.Mo; MURUNYR, D.M.; GATHURU, E.M, 1983. Varfation in
Colletotrichum lindemuthianum the cause of bean anthraenose and ita
implications in btean inmprovement in Fenya. In Webster, B.D, Improvement of
drought and heat tolerance of diceare resistant beans in semi-arid regions
of Kenya, Report of Research, 1982-1983, East Lansing, Bean-Cowpea
Collaborative Research Support Program. pp.56-64, En,

Phaseolus vulgaris, Colletotrichunm lindemuthianum, Races, Isalation,
Culture media. Cultivara, Resistance., Kenya.

Research was conducted on the variation of the races of Colletotrichum
lindemuthianum in Kenya through conventional race studies with different
pathogen isolates and different var, differentials, Cc, lindemuthianum
culture was obtained from diseased samples from Katumani; the best
sporulation media were nutrient agar and pure agar. The reaction of bean
differentials (Emerson 847, Michelite, Cornell 49-242, Canadian Wonder,
Dark Red Kidney, perry Marrow, Kaboon, Processor, and Rico 23) to the
Ketumari pathogen isolate was tested, The inoculation method used {is
deseribed in detail, EFmerson 847, Cornell 49-242, Kaboon, andg Rico 23 were
resistant, Preliminary reaults indicated that this iaolate could fall in
the delta alpha, or teta groups. (CIAT)
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2017
29739 NADAR, H.M. 1984, Intercropping and intercrop component interaction on
under varying rainfall conditions in eastern Kenya., 1. Maize/bean
intercrop. East African Agricultural and Forestry Journal Y44(Special
Issue):166-175. En., Sum. En., 13 Ref., Il. (USAID/Kenya Agricultural
Research Inst., Muguga)

PHASEOLUS VULGARIS; INTERCROPPING; ZEA MAYS; SPACING; RAINFALL; PLANTING;
KENYA.

To improve the intercrop production, a study was started in the short rains
season of 1978/79 in the Machakos area, Katumani, Kenya, to evaluate the
performance of both maize and beans in sole crop and intercrop systems with
different populations, spatial arrangements, and fertility levels as
influenced by the varying rainfall conditions prevalent in the study area.
The rate of intracrop competition was much higher than that of intercrop.
Increasing the population by intercropping resulted in competition levels 10
percent lower than that caused by higher maize populations. Intercropping in
the same row was superior to intercropping in alternate rows. This might be
due to better spatial arrangements or to the closeness of the maize and bean
plant roots in the same row arrangement, resulting in the maize plants
benefitting from the N fixed by the tean plants., This beneficial effect was
found to be positively correlated with the proximity to each other of the
roots of the 2 intercrop components, LERs of intererop expt. under adequate
rainfall conditions were ulways more than unity. On the other hand, under
drought conditions LER values were lower than unity, probably because of the
competitinn between the intercrop components for the available moisture.
Because of the maize/bean price relationship, the intercrop would be more
econamical than sole crop maize under drought conditions, while sole crop
beans would be more economical than either sole crop maize or a maize/bean
intercrop. It was also found that within a certain range of population
levels, bean plants do not significantly respond to changes in population
and can counteract the change by an opposite change in the no. of
pods/plant. These results clearly indicate that under unpredictable rainfall
conditions, such as prevail in the Machakos area, maize and bean
intercropping *ould not be the best praectice, (AS)

2018
28861 NJOROGE, J.M.; MWAEMA, E. 1986. RESULTS OF FIELD LXPERIMENTS, RUIRU,
3. EFFECTS OF N, P AND K FERTILIZERSON COFFEA ARABICA L YIELDS, QUALITY AND
THEIR RESIDUAL EFFECTS ON DRY BEAN (PHASEOLUS VULGARIS L.) YIELDS IN KENYA,
KENYA COFFEE 51(592):29~34, EN., SUM, EN., 21 REF., IL. (COFFEE RESEARCH
STATION, P.0. BOX 4, RUIRU, KENYA)

PHASEOLUS VULGARIS; INTERCROPPING; COFFEA ARABICA; FERTILIZERS; N; P; K;
YIELDS; KENYA.

APPLICATION OF N, P, AND POTASH FERTILIZERS WERE TESTED ON ARABICA COFFEE
YIELD AND QUALITY IN RUIRU, KENYA. THEIR INTERACTION AND RESIDUAL EFFECTS
ONDRY BFAN YIELD WERE ALSO ASSESSED. A HIGHLY SIGNIFICANT RESPONSE TO THE
RESIDUAL P FERTILIZER ON DRY BEAN Y1ELDS WAS RECORDED. THE TMPLICATIONS OF
THE RESULTS ARE DISCUSSED. (AS)

2019
27232 OCHETIM, S.; BOGERE, C.; KATONGOLE, J.B.D. 1980. NUTRIENT COMTENT AND
FEEDING VALUE OF COMMON BEAN TYPES GROWN AND CONSUMED IN KENYA. EAST AFRICAN
AGRICULTURAL AND FORESTRY JOURNAL 45(L):284-289. EN., SUM, EN,, 26 REF.

PHASEOLUS VULGARIS; CULTIVARS; NUTRITIVE VALUE; DIETARY VALUE; PROTEIN
CONTENT; FIBER CONTENT; AMINO ACIDS; KENYA,
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NOTRIENT CONTENT AND FEEDING VALUE OF 4 BEAN VAR, GROWN AND CONSUMED IN
KENYA (ROSE COCO, MWEZI MOJA, CANADIAN WONDER, AND MEXICAN 142) WERE
DETERMINED. THE PROTEIN CONTENT OF THE 4 VAR. WAS 20 PERCENT; THAT OF MWEZI
MOJA WAS SLIGHTLY GREATER THAN IN THE REST. MEXICAN 142 HAD THE MOST FIBER,
9.08 PERCENT, AND CANADIAN WONDER THE LEAST, 6.76 PERCENT. GE VALUE WAS
4.33-8.47 KCAL/G. BEANS WERE HIGH IN Py MG, AND CA BUT LOW IN FE. FIRST
LIMITING AMINO ACIDS WERE MET. AND CYSTINE, WITH VALINE NEXT. ESSENTIAL
AMINO ACID INDEX WAS FROM 88.7 IN CANADIAN WONDER TO 94.4 IN MEXICAN 142,
CHEMICAL SCORES FOR CANADIAN WONDER, MWEZI MOJA, MEXICAN 142, AND ROSE COCO
WERE 87.1, 84.8, 81.7, AND 77.9, RESP. RATS GIVEN AUTOCLAVED BEANS LOST WT.
BUT WHEN MET, WAS PRESENT THEY GAINED WT. BUT NOT AS MUCH AS DID CONTROLS
GIVEN CASEIN. (NUTRITION ABSTRACTS AND REVIEWS)

2020
29164 OGENGA-LATIGO, M.V.; KHAEMBA, B.M. 1985, SOME ASPECTS OF THE BIOLOGY
OF THE BLACK BEAN APHID APHIS FABAE SCOPOLI REARED ON THE COMMON BEAN
PHASEOLUS VULGARIS L. INSECT SCIENCE AND ITS APPLICATION 6(5):591-593. EN.,
SUM. EN., FR., 11 REF., IL. (INTERNATIONAL CENTRE OF INSECT PHYSIOLOGY &
ECOLOGY, P.0. BOX 30772, NAIRCBI, KENYA)

PHASEOLUS VULGARIS; APHIS FABAE; INSECT BIOLOGY; LABORATORY EXPERIMENTS;
KENYA,

INVESTIGATIONS WERE CONDUCTED IN THE GREENHOUSE TO EVALUATE THE BIOLOGICAL
PERFORMANCE OF APH1S FABAE WHEN BRED ON 2 COMMON BEAN VAR. MEAN
DEVELOPMENTAL. PERIOD OF THE APHID WAS 7.8 DAYS AT 26.5 DEGREES CELSIUS
(RANGE15.0-32.5 DEGREES CELSIUS) ON BEAN VAR. MWEZI MOJA (GLP.10) AND RED
HARICOT (GLP.3). THE REPRODUCTIVE LIFE OF THE APHID AVERAGED 15.3 DAYS
(RANGE 11-17 DAYS) DURING WHICH EACH MOTHER APHID PRODUCED ON AV. 55.2 AND
56.2 NYMPHS ON THE 2 BEAN VAR., RESP. NYMPHS (66.2 PERCENT) WERE BORN
DURING THE DAYTIME (0600-1800 H), WHEREAS ONLY 33.8 PERCENT OF THE NYMPHS
WERE PRODUCED DURING THE NIGHT (1800-0600 H). THERE WERE 2 PEAKS OF
DIURNAL NYMPHAL PRODUCTION, AND MORE NYMPHS WERE BORN LURING THE MORNING
PEAR (0600-0800 H) THAN DURING THE MID-AFTERNOON PEAK (1400-1600 H), &
VERY HIGH RATE OF A. FABAE POPULATION INCREASE WAS OBSERVED. (AS)

2021
28988 OMUNYIN, M.E.; GATLURU, E.M.; MUKUNYA, D.M, 1986. EFFECT OF BEAN
COMMON MOSAIC VIRUS ON GROWTH AND YIELD OF BEANS. (ABSTRACT). PHASEOLUS
BEANS NEWSLETTER FOR EASTERN AFRICA NO.5:11-12. EN. (NATIONAL HORTICULTURAL
RESEARCH STATION, THIKA, KENYA)

PHASEOLUS VULGARIS; BEAN COMMON MOSAIC VIRUS; GROWTH; YIELDS; CULTIVARS;
KENYA.

THE EFFECT OF BCMV ON STEM HEIGHT, POD PRODUCTION, WT. OF DM, AND YIELD oOF
BEANS WAS EXAMINED IN LOCALLY GROWN VAR. BEAN VAHR. GLP-2 (ROSE CoCo (1828
KG/HA)), GLP-24 (CANADIAN WONDER (1662 KG/HA)), AND GLP-1004 (MWEZI MOJA
(1437 KG/HA)) WERE INOCULATED WITH 3 BCMV STRAINS: NCH2 (KN4), 510 (KN3),
ANDN (KN1). FORTY DAYS AFTER INOCULATION, THE STEM HEIGHTS OF BCMV-INFECTED
AND NONINFECTED PLANTS WERE MEASURED. INFECTED PLANTS RESULTED IN
SIGNIFICANTLY SHORTER STEMS, FEWER PODS, AND LOWER DM WT, THAN THE
CONTROLS. YIELDS OF ROSECOCO, CANADIAN WONDER, AND MVEZI MOJA WERE REDUCED
BY 55, 64, AND 67 PERCENT DUE TO VIRUS INFECTION. THE VAR, REACTED
DIFFERENTLY TO THE VIRUS STRAINS, WHICH WERE SIGNIFICANTLY DIFFERENT ON THE
VAR. CANADIAN WONDER ONLY. (FULL TEXT)

2022
19742 RHEENEN, H.A.VAN; MUIGAI, sS.G.s. 1983. Contro! of bean common mosaic

by deployment of the dominant I gene. Thika, Kenya, National Horticultural
Research Station, Grain Legume Project, En.
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BEAN COMMON MOSAIC VIRUS; DISEASE CONTROL; GENES; RESISTANCE; YIELDS;
THIELAVIOPSIS BASICOLA; KENYA; VIROSES; GENETICS; MYCOSES; DISEASES AND
PATHOGENS; AFRICA.

The deployment of the dominant I gene for the control of bean common mosaic
predisposes a bean crop to the danger of death by black root if one or more
recessive genes to prevent the hypersensitive plant reaction are lacking.
However, during 3 years in Kenya black root ocrur exceptionally to a
percentage of more than 10, and in such cases the yields from crops having
the dominant I gene exceeded significantly those from mosaic susceptible
crops, The use of dominant rcsistance factor in Kenya is therefore
recammended, but continued caution and monitoring of the disease situation
are required. Broadening the resistance basis by adding recessive genes to
control black root is advisable. (AS)

2023
30436 SAVILE, A.H.; WR1GHT, W.A. 1958-1959., Notes on Kenya agriculture. 3.
0il seeds, pulses, legumes, and root crops. East African Agricultural
Journal 2U4(1):1-9. En.

Phascuius vulgaris. Climatic requiremer’s. Soil requirements. Spacing.
Yields., Snap beans. Kenya.

General recommendations on climate and soil requirements, cultivation, and
harvesting of various crops (including common and French beans) in Kenya
are given., Thegse legumes are mainly used as staple pulses throughout
African areas and for employed labor. For a spacing of 0.6 x 0.3 m the
seed rate i1s 28 kg/ha; yields range from 336 to 1120 kg/ha and the time to
maturity is 3 mo. (CIAT)

2024
28825 SCHLUTER, M. 1984, PULSES AND HORTICULTURAL CROPS. IN —eeceeee f
CONSTRAINTS ON KENYA'S FOOD AND BEVERAGE EXPORTS, WASHINGTON, D.C.,
INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE. RESEARCH REFORT NO.Uu.
PP.78-90. EN., 34 RFF.

PHASEOLUS VULGARIS; TRADE; PRICES; MARKETING; AGR1CULTURAL PROJECTS; KENYA.

BACKGROUND INFORMATION IS GIVEN ON PULSES IN KENYZ, WITH EMPHASIS ON DRY
EDIBLE BEANS. DATA ON IMPORTS/EXPORTS, OFFICIAL PRICES, CULTIVATED AREA,
MARKETING, RESEARCH PROJECTS, AND YIELDS ARE INCLUDED, CORSTRAINTS TO
INCREASED PULSE EXPORTS AND TO THE DIFFUSION OF YIELD-INCREASING
TECHNOLOGICAL INNOVATIONS FOR BEANS ARE MENTIONED AND ANALYZED. (CIAT)

2025
29128 SINGH, J.P.; MUSYIMI, A.B.K. 1980. CHEMICAL CONTROL OF BEAN RUST IN
KENYA, EAST AFRICAN AGRICULTURAL AND FORESTRY JOURNAL 4%5(3):207-209. EN.,
SUM. EN.. 9 REF.

PHASEOLUS VULGARIS; UROMYCES PHASEOLI; DISEASE CONTROL; FUNGICIDES; KENYA,

BEAN RUST WAS MOST EFFECTIVELY CONTROLLED AND A CORRESPONDING INCREASF
INYIELD OBTAINED FROM 4 FOLIAR SPRAYS OF EITHER BITERTANOL AT THE RATE OF
1.75 LITERS/HA OR TRIADIMEFON AT THE RATE OF 500 G/HA. (AS (EXTRACT))

2026
27800 SSALI, H.; KEYA, S.0. 1986. TiE EFFECTS OF PHOSPHORUS AND NITROGEN
FERTILIZER LEVEL ON NODULATION, GROWTH AND DINITROGEN FIXATION OF THREE BEAN
CULTIVARS., TROPICAL AGRICULTURE (TRINIDAD) 63(2):105-109. EN., SUM. EN.,

10 REF., IL, (DEPT. OF SOIL SCIENCE, UNIV, OF NAIROBI, P.O. BOX 30197,
NAIROBI, KENYA)
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PHASEOLUS VULGARIS; FERTILIZERS; N; P; NODULATION; DRY MATTER; NITROGEN
FIXATION; MINERAL CONTENT; YIELDS; CULTIVARS; KENYA,

P AND N FERTILIZER LEVEL EFFECTS ON NODULATION, DM YIELD, DINITROGEN
FIXATION (AS MEASUREDL RY THE (15)N TECHNIQUE), N AND P TISSUE CONTENT, AND
SEED YIELD OF 3 COMMON DRY BEAN CV. WERE INVESTIGATED IN A FIFLD EXPT. 1IN
KABETE, KENYA. THE 2 LEVELS OF P WERE 0 AND 150 KG/HA AND THE 2 N FERTILIZER
LEVELS WERE 10 AND 100 KG/HA. APPLICATION OF P INCREASED NODULATION, DM
MATTER YIELD, P UPTAKE, TISSUE N YIELD, DINITROGEN FIXATION, AND SEED YIELD
OF THE 3 BEAN CV. AT BOTH N LEVELS, A HIGH DOSE OF N SEVERELY REDUCED
NODULATION ONLY WHERE P wWAS NOT APPLIED BUT SEVERELY REDUCED DINITROGEN
FIXATION AT BOTH P LEVELS. WHERE P WAS APPLIED CV. FIXED COMPARABLE
QUANTITIES OF DINITROGEN., AT THE LOW LEVEL OF N WHERE NO P WAS APPLIED,
HOWEVER, 1 CV. (ROSE COCO) NODULATED WFLL EARLY IN THE GROWTH STAGES AND
FIXED SUBSTANTIAL DINITROGEN, (4S)

2027
27236 SSALI, H.; KEYA, S.0. 1980, NITROGEN LEVEL AND CULTIVAR EFFECTS ON
NODULATION, DINITROGEN FIXATION AND YIELD OF GRAIN LEGUMES: 2, COMMON BEAN
CULTIVARS. FAST AFRICAE AGRICULTURAL AND FORESTRY JOURNAL b5(h) :277-283.
EN., SUM. EN., 7 REF., IL.

PHASEOLUS VULGARIS; CULTIVARS; FERTILIZERS; N; NODULATION; GROMTH; NITROGEN
FIXATION; DRY MATTER; YI1ELDS; MINERAL CONTENT; KENYA.

THE EFFLCTS OF A LOW AND & HIGH N FERTILIZER DOSE (20 AND 100 KG/HA, RESP.)
OK NODULATION, GROWTH, AND DINITHROGEN FIXATION OF 3 COMMON BEAN CV. (ROSE
COCO, CANADIAN WONDER, AND MWEZI MOJA) AS MEASURED BY THE (15)N TECHNIQUE
WERE INVESTIGATED IN A FIELD STUDY IN KABETE, KENYA, A LOW N FERTILIZER DOSE
DID NOT SIGNIFICANTLY AFFECT NODULATION, DM, AND SEED YIELD OF THE 3 cv.
WHEREAS A HIGH [OSE SIGNTFICANTLY REDUCED NODULATION BUT HAD NO SIGNIFICANT
EFFECT CN DM AND SEFD YIELD OF THE 3 CV. AT A LOW N DOSE, BEANS FIXED
BETWEEN 27.7-35.2 KG N/HA BUT FIXATION WAS REDUCED BY 15-47 PERCENT AT THE
HIGHER N DOSE. AT BOTH N LEVELS, THE BULK OF BEAN PLANT TISSUE N WAS DERIVED
FROM NONFFERTILIZER SOTL N. THERE WERE NO SIGNIFICANT INTERACTIONS BETWEEN
BEAN CV. AND N LEVFL FOR ALL FARAMETERS, (AS)

2028
22902 WAINES, J.G. 1983, USA]D—Eean/Cowpea CRSP MSU/Davis title XII, In
Webster, B.D, Improvement of drought and heut tolerance of digease resistant
beans in semi-aprid regions of Kenya, Report of research, 1982-1983, East
Lansing, Bean-Cowpea Collatorative Rescarch Support Program. pp.26-32, En.,
10 Ref. [Dept. or Botany & Plant Selences, Univ, of California, Riverside,
CA, USA)

Pharzeolus vulgaris, Crossbreeding. Backcrossing, Hybridizing, Phaseolus
acutifoliys, Drought. Resistance. Temperature, CIAT-2, Kenya.

Mature F1 hybrids and backcross plants were obtained from crnassing 3 Kenyan
cammon bean lines (NB 86, Np 26, and NB 510) with 6 Phaseolus acutifolius
lines from CIAT (G40016, G40035, and G40036) and Riverside, USA (L179,
L242-26, and r1321638). Crossings were made to improve the drought-,

heat-, and dizeace tolerance of Kenyan common beans; however, difficulty
was experienced in obtaining matuyre hybrid and backcross plants, Crossings
were also made with P1321638 and Kenyan Machacog 2 to improving the consumer
acceptabiiity of p, acutifolius beans in semiarid African areas. Research
work on selection for drought tolerance in common beans is indicated as well
as the reszearch plans on plant breeding for 1983-84, (C1A7T)

76



2029
28227 WEBSTER, B,D.; WAINES, J.G. 1985, TEPARY BEANS: A AESOURCE FOR
IMPROVEMENT OF COMMON BEANS. RESEARCH HIGHLIGHTS 2(3):1-4. EN., 8 REF.,
IL., (DEPT. OF AGRONOMY AND RANGE SCIENCE, UNIV. OF CALIFORNIA, DAVIS, CA
95616, USA)

PHASEOLUS VULGARIS; PHASEOLUS ACUTIFOLIUS; HYBRIDIZING; USA; KENYA.

THE MAIN CHARACTERISTICS OF TEPARY BEANS (PHASEOLUS ACUTIFOLIOS) THAT SHOULD
BE TAREN INTO ACCOUNT IN BREEDING PROGRAMS FOR COMMON BEANS (P. VULGARIS)
ARE DISCUSSED, THE TRIALS CARRIED OUT BY THE U, OF CALIFORNIA (USA)AND THE
U, OF NAIROBI (KENYA) ON THE TRANSFER OF THE BEST CHARACTERISTICS OF TEPARY
BEAN TO COMMON BEAN ARE SUMMARIZED, (CIAT)

2030
22901 WEBSTER, B.D.; CORY, C.L.; SARATH, G.; GREAVES, M.O. 1983. Screening
of Phaseolus vulgaris and Phaseolus acutifolius for drought tolerance, In
Webster, B.D. Improvement of drought and heat tolerance of disease resistant
beans in semi-arid regions of Kenya. Report of research, 1982-1983. East
Lansing, Bean-Cowpea Collaborative Research Support Program. pp.2-25. En.,
Sum. En., 24 Ref., Il, (Dept. of Agronomy & Range Science, Univ. of
California, Davis, CA 95616, USA]

Phaseolus vulgaris. Fhaseolus acutifolius. Cultivars. Crossbreeding.
Resistance. Driught. Irrigation. Leaf area. Soil moisture. Flowering.
Yields, USA, Kenya.

To .den:ify parameters for efficient genotype screening for drought
resisienre, 13 cv. of Phaseolus vulgaris and 3 of P. acutifolius were
plarted i1 the spring of 1983 in 2 separate trials at the Agronomy Exptl.
Flelds of' tie University of California (Davis, USA). Concurrent studies
were carris: out under drought conditions at the University of Nairobi
(Kabete, Kenya). Simultancously, a tri ° -ith a line source sprinkler
imvoliing 4 water regimes and another w..: -ormal and min. furrow
irrigation were undertaken simultaneously. Leaf water potential, leaf
&area, and soll vater content were measured at periodic intervals after
seed permination., At the onset of flowering, 4 inflorescences were
selecta! at random and tagged on each of 3 plants/center row for all
entries. Tagged inflorescences were monitored until harvest. Tags
contained information oa total ro. of flowers produced, date of anthesis,
and total no. of pods set. Difference were observed among cv, in leaf
area, leaf water potectial, and yield, The high leaf production recorded
among certain cv. at the onset of the growing season, under conditions of
high water availability, could te an indication of drought tolerance, This
can be an important agronumic trait that might have contributed to the
early establishment of Lhe plant canopy. Cortinued leaf production seems
eszential for yield erhancement under conditions of low water availability.
P. acutifolius accesions outyiclded P, vulgaris cv. under the exptl,
conditions. Based on these expt., the transference of drought adaptability
from P. acutifolius to cultivated P, vulgaris genotypes seems a valid and
worthwhile pursuit. Data on flowering and water use efficlency are
currently being analyzed, It is expected that these analyses provide
valuable insight on both the usefulness of the parameters studied and the
effects of drought on yield compcnents. (/S)

2031
22904 WEBSTER, B.D., 1983, Susceptibility of bean introductions to bean
diseases in experimental plots at Karal, Kabete and Katumani in December,
1982 crop season. In Webster, B,D. Improvement of drought and heat tolerance
of disease resistant beans in semi-arid regions of Kenya. Report of
research, 1982-1983. East Lanaing, Bean-Cowpea Collaborative Research
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Support Program. pp.49-55. En, [Dept. of Agronomy & Range Science, Univ. of
California, Davis, CA 95616, USA)

Phaseolus vulgaris., Plant introductiors. Cultivars. Resistance. Uromyces
phaseoli. Elsisc: phaseoli. Ascochyta phaseolorum. Pseudomonas syringae pv,
phaseolicola, Isariopsis griseola. Bean common mosaic virus. Bean yellow
spot virus. Selection. Strains. Kenya.

A total of 52 bean introductions were assessed in the field during the 1982
ghort rains for susceptibility to Uromyces phaseoli, Elsinoe phaseoli,
Ascochyta phaseolorum, Pseudomonas syringae pv. phaseolicola, Isariopsis
griseola, BCMV, and bean yellow spot virus. As shown in a table, since
only BN 123, 86, 174, 117, 637, and 896 showed tolerance to most diseases,
they will be tested both in the field and in the greenhouse to confirm the
fleld disease-tolerance level. Out of 80 bean introductions screened for
resistance to various BVMV strains, only 2 (NB 68 and 69) gave no response
to most strains. This indicates the presence of vital resistance to some
of the most severe strains of the virus collected in Kanya and the
possibility of transfering this resistance to agronomically useful beans
through breeding. (CIAT)

2032
26038 WEBSTER, B.D.; WAINES, J.G.; FOSTER, K.W.; HALL, A.E.; MUKUNYA, D.M.;
GATHURU, E.M.; ITULYA, F.; COULSON, C. 1982. IMPROVEMENT OF DROUGHT AND HEAT
TOLERANCE OF DISEASE RESISTANT BEANS IN THE SEMI ARID REGIONS OF
KENYA. (MEJORAMIENTO DE LA TOL:RANCIA DEL FRIJOL, RESISTENTE A ENFERMEDADES,
A LA SEQUIA Y AL CALOR EN LAS REGIONES SEMIARIDAS DE KENIA). IN BEAN/COWPEA
COLLABORATIVE RESEARCH SUPPORT PROGRAM. U.5.A. 1982 ANNUAL REPORT, EAST
LANSING, MICHIGAN STATE UNIVERSITY. PP.64-69. EN.

ABSCISSION; CROSSBREEDING; DROUGHT; GERMPLASM; GROWTH; INTERCROPPING;
IRRIGATION; KENYA; PHASEOLUS ACUTIFOLIUS; PHASEOLUS VULGARIS; PLANT
BREEDING; ZEA MAYS; CIAT-2.

THE OBJECTIVES, ACHIEVEMENTS IN 1982, AND PLANS FOR 1983 OF THE PROJECT TO
IMPROVE DROUGHT AND HEAT TOLERANCE OF DISEASE-RESISTANT BEANS IN THE
SEMIARID Rkx. NS OF KENYA ARE PRESENTED. ON-GOING RESEARCH WORK IS
SUMMARIZED FOR ACTIVITIES CONDUCTED AT THE U. OF CALIFORNIA IN DAVIS AND
RIVERSIDE (USA) AND AT THE U. OF NAIRGBI IN KABETE (KENYA). (CIAT)

LYBIA

2033
23999 RUBEAI, M.A.F.; GODWARD, M.E.B, 1982, Effects of acute gamma
irradiation of dormant seeds on the growth and yield of 4 varieties of
French beans (Phaseolus vulgaris L.). Genética Iberica 34(1-2):83-100. En.,
Sum. En., 25 Ref., Il. (Dept. of Botany, Faculty of Science, Univ, of
Garyounis, Benghazi, Libya)

Phaseolus vulgaris. Snap beans. Irradiation. Plant anatomy. Seed.
Germination. Roots. Cultivars. Yields. Yield components, Lybia,

Dose reponse in the M1 generation of 4 Phaseolus vulgaris var. (Cordon,
Masterpiece, Swiss Blanc, and The Prince), after seed exposure to acute
doses of gamma radiation, was assessed using morphological criteria. Lethal
doses did not affect the onset of germination. LD50 values for survival were
8.5, 12.5, 12.5, and 9.0 kR for Cordon, Masterpiece, The Prince, and Swiss
Blanc, resp. Decreases in the rate of root and shoot growth, fresh and dry
wt.,» no, of leaver/plant, and a lengthening of time to flowering were
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observed. The no. of pods/plant was the most sensitive indicator among yield
components., Other alterations included the homogeneity of the populations
and changes in the no. of leaflets, acompanied mostly by changes in leaf
shape. (AS)

2034
32264 BRUYERE, R,.; GRENILLET, B.; JANNAUD, G.; DELHAYE, R.E. 1962. Le P.C.
23, (P.C. 23). Lac Alaotra, Ré&publique Malgache, Institut de Recherches
Agronomiques Tropicales de Madagascar. Station Agronomique du Lac Alaotra.
70p. Fr., 11,

Phaseolus vulgaris. Yields, Intercropping. Zea mays. Planting. Timing.
Harvesting. Madagascar.

The general charanteristics of P.C. 23, a region in SW Alaotra Lake,
Madagascar, are described in detail, Information is given on the major
food crops {including beans) cultivated, The area planted to beans 1is
small (15 ha). Beans are commonly planted in association with maize from
Dec. to Jan. and harvested in Apr.-May. Yields range frcin 300 to 400
kg/ha. This legume crop does not play an important role; however, growers
are advised to plant it as an out-of-season crop in areas near an
irrigation channel. (CIAT)

MADAGASCAR

2035
25614 CHATEL, M. 1981. AMELIORATION VARIETALE DU POIS DU CAP (PHASEOLUS
LUNATUS L,) A MADAGASCAR, (PHASEOLUS LUNATUS VARIETAL IMPROVEMENT IN
MADAGASCAR). AGRONOMIE TROPICALE 36(3):294-298. FR., 10 REF,, IL. (INST,
DE RECHERCHES AGRONOMIQUES TROPICALES ET DES CULTURES VIVRIERES, B.P. 853,
TANANARIVE, MADAGASCAR)

PHASEOLUS LUNATUS; CULTIVARS; SELECTION; PLANT BREEDING; GENOTYPES; YIELDS;
MADAGASCAR.

RESULTS OF PHASEOLUS LUNATUS VAR. TMPROVEMENT IN MADAGASCAR ARE PRESENTED,
HISTORICAL AND BOTANICAL DATA, CROP REGIONS, MONOCROPS AND ASSOCIATED CROPS,
YIELD AND YIELD COMPOMENT DATA, AND SCREENING, CARRIED OUT AT THE TULEAR
STATION FRCGM 1970 TO 1976, ARE INCLUDED, THE MAIN SELECTION CRITERION HAS
BEEN THE ABSENCE CF ANTCCYANIC SPOTS ON THE SEED DUE TO THE GRADUAL
DISAPPEARANCE OF THE WHITE-SEED TYPE OF P. LUNATUS, THE REAPPEARANCE OF
HYBRIDS WITH STAINED SEED, AND A MARKED DECREASE OF CULTIVATED AREA (19,100
TO 6790 HA), OF PRODUCTION (19,375 TO 8050 T), AND OF EXPORTS (16,476 TO
€008 T) BETWEEN 1975-78. SEVERAL PHENOTYPES AND THEIR CORRESPCHNDING
GENOTYPES ARE DESCRIBED. THE PHENOTYPE IS WHITE ONLY WHEN THE GENE OF BASE
COLORATION (C: CHROMOGENIC) IS FOUND IN RECESSIVE HOMOZYGOUS STATE. PEDIGREE
SELECTION (CONTROLLED SELFING) WAS CARRIED OUT WITH 54 LINES FROM 5 LOCAL
ECOTYPES (MOROMBE, ANKIKILOAKO, BETANIMENA, FIHERENANA, AND MANOMBO), 2
BEING SELECTED FOR THEIR DIVULGATION: BETANIMENA 117-15 (LINE 11) AND
MANOMBO 55-1 (LINE B). THE NEED TO TAKE MEASURES TO CONSERVE THE QUALITY OF
THESE CV. IS EMPHASIZED. (CIAT)

MALAWI

2036
24866 ABANI, K.; BARNES-McCONNELL, P. 1983. Social science pilot study in
northern Malawi--preliminary findings. East Lansing, Bean/Cowpea
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Collaborative Research Support Program, Michigan State University. Technical
Report no.2. 22p. En.,» 1 Ref. (Bean/Cowpea Collaborative Research Support
Program, 200 Center for International Programs, Michigan State Univ., East
Lansing, MI 48824-1035, USA)

PHASEOLUS VULGARIS; SOCIOBCONOMIC ASPECTS; PRODUCTION; STORAGE; MALAWI,

The preliminary findings of a survey conducted in northern Malawl among 25
rural families in order to gain knowledge on the socloeconomic importance of
beans are reported. All families grew beans at the time of the study. The
large red kidney seed type was indicated as cutstanding in yield and
families preferred this type. Of the families, 88 percent intercrop beans,
especi~lly with maize, 48 percent use some fertilizer, and 80 percent
preduced 2 crops/yr. Bean production in usually a family affair although
some hire laborers when necded. The contribution of family members to bean
production by activity is given. The role of women in bean produetion 1s
stressed. Economic aspects of bean production, storage, and preparation are
discussed. The favorite teans for consumption were Nyauzembe for their
flavor and fast cooking. There is econcmic ad/antage in separating seed
types since the preferred var. usually bring a better price when sold
separately. However, breeders cannot discount the potential importance of
maintaining the complex genetic pool that row exists, (CIAT)

2037
26039 ADAMS, M.W.; BARNES-MCCOMNKELL, P.W.; MILLER, J.; EDJE, T. 1982.
GEWETIC, AGKONOMIC, AND SOCIO-CULTURAL ANALYSIS CF DIVERSITY AMONG BEAN
LAND RACES IN MALAWI. 1IN BEAN/COWPEA COLLABORATIVE KESEAKCH SUPFORT
FROGRAM. U.S.A. 1982 ANNUAL REPORT. EAST LANSING, MICHIGAN STATE UNIVERSITY.
PP.70-73. FN.

AGRICULTURAL PROJECTS; CROSSBREEDING; GERMPLASM; MALAWI; PHASFOLUS VULGARIS;
SEED CHARACTERS.

THE OBJECTIVES AND ACHIFVEMENTS OF THE PROJECT TO ANALYZE THE GENETIC,
AGRONOMIC, AND SOCIOCULTURAL DIVERSITY OF BEAN LAND RACES IN MALAWI ARE
PRESENTFD. A TOTAL OF 112 COLLECTIONS WERE MADE AMD THEIR OVERALL
CHARACTERISTICS ARE DESCRIEED., FIELD PLANTINGS AT MICHIGAN STATE U, (USA' OF
97 SEED TYPES FROM MALAWI SUPFORT THE HYPOTHESIS THAT SOME OF THE GENETIC
DIVERSITY COULD BE DUE TO NATURAL OUTCROSSING. ACTIVITIES FOR 1983 ARE
BRIEFLY OUTLINED. (CIAT)

2038
29101 AYOADE, J.A.; MAKHAMBERA, T.P.E, 1984, ALTERNATIVAS PARA LA
SUSTITUCION DEL MAIZ EN DIETAS PARA CERDOS. 1. REEMPLAZO DEL MAIZ POR VAINAS
DE FRIJOL EN DIETAS DE CERIOS EN CRECIMIENTO- ENGORDE EN LOS
TROPICOS. (ALTERNATIVES FOR THE SUBRSTITUTION OF MAIZE IN SWINE DIETS, 1.
REPLACEMENT OF MAIZE BY BEAN FODS IN DIETS FOR GHOWING-FINISHING PIGS IN THE
TROPICS). PRODUCCION ANTMAL TROPICAL 9(3):212-214, ES., SUM. FS., 5 REF,
(DEPTC. DE PRODUCCION GANADERA, UNIV. DE MALAWI, APARTADO POSTAL 219,
LILONGWE, MALAWI)

PHASEOLUS VULGARIS; LABO?ATORY ANTMALS; DIETS; NUTRITIVE VALUE; ANTIMAL
NUTRITION; MALAWT,

FOUR GROUPS OF 4 MALF LARGE WH]TE ARD LANDRACE CROSSBRED PIGS, WITH AN
INITIAL WT, OF 13 KG, RECEIVED A MAIZE-BASED DIET (50 PERCENT) WITH OR
WITHOUT 5, 10, OR 15 PERCENT DRIED AND GROUMD BEAN PODS SUBSTITUTING THE
MAIZE. RESULTS INDICATED THAT THE RESP. VALUES OF MEAN DAILY WT. GAIN
(KG/DAY) WERE 0.57, 0.48, 0.50, AND 0.44; FEED INTAKE (KG/KG WT. GAIN),
3.50, 3.98, 3.82, AaD 3.62; CARCASS YIELD, 66.35, 67.86, 67.89, AND 68.07;
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AND COLD-GRADED MEAT VALUE, 0.64, 0.66, 0.66, AND 0.66. THE INCLUSION OF
BEAN PODS IN THE DIET HAD A SIGNIFICANT EFFECT (P LESS THAN 0.05) ON THE
PARAMETERS MEASURED. (AS-CIAT)

2039
28263 CHITEDZE AGRICULTURAL RESEARCH STATION. ADAPTIVE RESEARCH PROGRAMME.
MANAGEMENT UNIT . 1984. FARMING SYSTEM OVERVIEW EPA 22 IN THE LILONGWE NORTH
EAST RURAL DEVELOPMENT PROJECT: RESULTS 2F AN EXPLORATORY SURVEY 12-14.
MARCH. 1984, LILONGWE, MALAWI. 13P. FN.

PHASEOLUS VULGARIZ; AGRICULTURAL PROJECTS; CULTIVATION; MALAWI.

FARMER'S EXTERNAL CIRCUMSTANCES AND CONSTRAINTS THAT JUSTIFY THE LILONGWENF
RURAL DEVELOPMENT PROJECT (MALAWI) ARE DESCRIBED. THIS PROJECT AIMS TO
INCREASE CROP AND LIVESTOCK PRODUCTION, AND CONSEQUENTLY FARM INCOME,
THROUGHPROVISION OF IMPRCVEL EXTENSION COVERAGE, ROADS, MARKETING, AND
CREDIT. SINCETHE PROJECT IS CMLY IN ITS 2ND YR CF FUNDING, IT IS TOO EARLY
TO ASSESS IMPACT. FARMER'S INTERNAL CIRCUMSTANCES (LAND, LABOR, CASH, AND
CAPITAL), OEJECTIVES, AND PRIORITIES AS WELL AS MAIN FARMING SYSTEMS (LOCAL
MAIZE, HYBRID MAIZE, GROUNDNUTS, AND TOBACCO) ARF DESCRIBED. BEANS ARE
PLANTED IN PURE STAND, FOR CONSUMPTION, IF INTERCROPPED WITH LOCAL MAIZE,
THIS IS DONE AFTER THE 18T WEEDING DURING THE SAME STATION. (CIAT)

2040
27479 EDJE, O.T. 1983. EFFECTS OF TASSEL REMOVZL AND DEFOLIATIOM OF MAIZE ON
YIELD OF MAIZE AND BEAN GROWM CN MONOCULTURE AND IN ASSCCIATION, RESEARCH
BULLETIN OF BUNDA COLLEGE OF AGRICULTURE 12:69-85, FM., SUM. FN., 10 REF.

PHASEOLUS VULGAKIS; 1INTERCROPPING; ZEA MAYS; DEFOLIATION; YIELDS; MALAWI.

MAIZE VAR, MHi2 AND BEAN VAR. 499/5 WERE GRGWR EITHER IN MONOCULTURE OR IN
ASSOCIATICL AT BUNDA COLLEGE OF AGRICULTURE (MALAW1) DURING THE 1982-83
CROPPING SEASON. THE MAIZE IN MONCCULTURE OR IN ASSOCIATION WAS SUBJECTED TO
DETASSELING AND DEFOLIATION TREATMENTS. THE TREATMENTS WERE (1) CONTROL, (2)
DETASSFL ONLY, (3) DETASSFL AND REMOVAL NF 2 LEAVES, AND (4) DETASSEL AND
REMOVAL OF 4 LEAVES. THE LEAF AREAS DEFOL1ATED, AVERAGED OVER CROPPING
SYSTEMS, FOR TREATMENTS 3 AND 4 WERE 6663 AND 22,100 SQUARE CENTIMETERS,
RESP, THE TOTAL DM OF TREATMENTS 2, 3, AND % WAS CALCULATED AND FOUND TO BE
SUFFICIENT TO FEFD 1 LIVESTOCK UNIT WEIGHING 454 KG FOR 27.6, 36.1, AND 71.8
DAYS, RESP, DFTASSELING INCREASED SEED YIELD OF MAIZE IN MONOCULTURE BY 13.7
PERCENT OVER CONTROL. TREATMEKNTS 3 AND 4 HAD NO SIGNIFICANT EFFECT ON MAIZE
IN MONOCULTURF. THE EELATIVE PHOTOSYNTHETIC POTENTIALS OF TREATMENTS 3 AND 4
WERE 100.8 AND B6.8, RESP. (AS (EXTRACT))

2011
30736 MARTIN, G,B.; ADAMS, M.W. 1987. Landraces of Phaseolus vulgaris
(Fabaceae) in northern Malawi. 1. Reglonal variation . Economic Botany

41(2):190-2¢3. Fn., Sum. Fn,, 21 kef., I1. (U.S. Dept, of Energy Plant
Rezearch Laboraztory, Michigan State Univ., East Lansing, M1 48824, USA)

PHASEOLUS VULGARIS; CULTIVARS; OUTCROSSING; AGRONOMIC CHARACTERS; PHENOLOGY;
PLANT ANATOMY; MALAWI,

The extent and underlylng patterns of variability in Fhaseolus vulgaris when
meintained as diverse landraces under traditional cropping systems in Malawi
were investigated. The various seed types comprising these hetcrogenous
mixtures arc known by an array of local names, reflecting farmer perceptions
of seed color and paticrn, eating quality, plant structurc, origin, and
other characteristics. A principzl components analysis of morphological,
phenological, and agronomic metrical traits for 375 lines randomly selected
from 15 landraces revealed a clinal pattern, with the northern and southern
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areas forming the extremes. Genetic distances, based on the 1st 6 principal
components, indicated greater between-area variability than within-area
variability. Bean landrace diversity in Malawi is likely the result of a
complex interplay among forces that generate variability such as outcrossing
and human and enviromental selection. (AS)

2042
30740 MARTIN, G.B.; ADAMS, M.W. 1987. Landraces of Phaseolus vulgaris
(Fabaceae) in Northern Malawi. 2. Generation and maintenance of
sariability. Economic Botany 41(2):204-215. En., Sum., En., 23 Ref., Il.

PHASEOLUS VULGARIS; CULTIVARS; VARIETAL MIXTURES; OUTCROSSING; MALAWI.

Observations are presented of several seed-handling practices that result in
the initial mixing of diverse seed types, in an attempt to understand
factors affecting diversity in the Malawian bean gene pool. Seed handling
practices during harvest, storage, and marketing at the village, local
market, and national levels were found to result in physical and usually
nonselective mixing of many seed types. Expt. determined that outcrossing
does occur at a low level among beans in Malawi and can result in the
generation of many new seed phenotypes. A scenario was developed integrating
seed-handling practices and outcrossing that lays a foundation for
understanding the generation and maintenance of variability in these bean
landraces. The process whereby landrace heterogeneity arises and the ways it
is maintained, if understood, should assist plant breeders in the
develomment of improved geruplasm for subsistence farmers., (AS)

2043
29178 MUNTHALI, D.C.; WYATT, I1.J. 1986. FACTORS AFFECTING THE BIOLOGICAL
EFFICIENCY OF SMALL PESTICIDE DROPLETS AGAINST TETRANYCHUS URTICAE EGGS.
PESTICIDE SCIENCE 17(2):155-164. EN., SUM. EN., 19 REF., IL.

PHASEOLUS VULGARIS; SNAP BEANS; TETRANYCHUS URTICAE; ACARICIDES; MALAWI.

THE INTERACTION BEITWEEN DROPLET SIZE (18-146 MICRONS) AND PESTICIDE CONCN,
(0.5-40.0 G A.I./LITER) ON THE BIOLOGICAL EFFICIENCY OF SMALL, MONOSIZED
SPRAY DROPLETS WAS ASSESSED BY DETERMINING THE EFFECTS ON MORTALITYOF
TETRANYCHUS URTICAE EGGS USING OIL-BASED FORMULATIONS OF DICOFOL AS THE
TOXICANT AND LEAF DISCS OF FRENCH BEAN CV. THE PRINCE AS THE TEST SURFACE.
APOSITIVE CURVILINEAR RELATIONSHIP WAS FOUND BETWEEN THE SPACING OF DROPLETS
THET WAS REQUIRED TO PRODUCE 50 PERCENT KILL (LS50) AND THE ORIGINAL
DIAMETEROF THE DROPLET, D, SUCH THAT LS50 = 14,48D(B), WHERE B VARIED FROM
0.65 TO 1.44 AND BORE A U-SHAPED RELATIONSHIP TO CONCN, THE OPTIMUM COMNCN,
WAS THEREFORE APPROX. 10 G/LITER. THE THEORETICAL, PRACTICAL, AND ECONOMIC
IMPLICATIONS OF THESE RESULTS ARE DISCUSSED, (AS)

2044
27050 WARREN, A. 1985, MALAWI: BEANS CROP EVALUATION. IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE, REPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGR:.CULTURA TROPICAL.
1P. EN., (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; PRODUCTION; YIELDS; MALAWI,
STATISTICAL DATA ARE PRESENTED OF BEAN PRODUCTION, AREA UNDER CULTIVATION,
AND YIELDS FOR THE 1983-84 AND 198U-85 SEASONS FOR THE KARONGA, SALIMA,
KASUNGU, AND LILONGWE REGIONS OF MALAWI. (CIAT)

2045
27051 WARREN, A, 1985, MALAWI: BEAN CROPPING SYSTEMS. 1IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA aih ZIMBABWE, REPORT OF A BEAN INFORMATION SURVEY
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IN AFRICA, CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL.
4P, EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; INTERCROPPING; ZEA MAYS; RELAY CROPS; MALAWI.

THE MAJOR BEAN CROPPING SYSTEMS USING IN THE SOUTHERN HIGHLANDS, NORTHERN
REGION, AND CENTRAL PLATEAU OF MALAWI ARE BRIEFLY DESCRIBED. SOME PROBLEMS
ENCOUNTERED WHEN INTERCROPPING BEANS WITH MAIZE ARE MENTIONED. (CIAT)

2046
27049 WARREN, A, 1985. MALAWI: WOMEN FARMERS IN BEAN PRODUCTION (PROJECT OF
CRSP, WITH BUNDA COLLEGE, IN THE NORTHERN REGION. IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL, 2P
EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; AGRICULTURAL PROJECTS; DEVELOPMENT; MALAWI,

A RESEARCH PROJECT TO STUDY THE ROLE OF WOMEN FARMERS IN BEAN PRODUCTION IN
MALAWI IS DESCRIBED. BRIEF INFORMATION OF THE SURVEYS UNDERTAKEN, PROBLEMS
ENCOUNTERED, AND FUTURE WORK IS INCLUDED, (CIAT)

MAURITIUS

2047
27411 BENIMADHU, S.P.; SOOMARY, S.; SOOBHANY, M.N. 1984. LEGUMINOUS CROPS:
BEAN. IN MAURITIUS. MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. ANNUAL REPORT FOR THE YEAR 1981, PORT LOUIS, MAURITIUS.
PP.138-140. EN,

PHASEOLUS VULGARIS; PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA; XANTHOMONAS
CAMPESTRIS PV. PHASEOLI; CULTIVARS; SELECTION; RES1STANCE; MAURITIUS.

RESULTS OF A SURVEY ON BEAN DISEASES CARRIED OUT IN MAURITIUS ARE REPORTED.
FIELD, LAB., AND GREENHOUSE EXPT. WERE PERFORMED TO DETERMINE THE DEGREE Of
RESISTANCE OF VARIOUS CV. TO HALO BLIGHT AND COMMON BLIGHT, THE 2 MAJOR
DISEASES DETECTED. CV. NOORINBEE SHOWED A HIGHER DEGREE OF RESISTANCE TO
BOTH DISEASES; HOWEVER, IT SHOULD BE TESTED SEVERAL TIMES DURING
DIFFERENTGROWTH PERIODS IN THE FIELD. (CIAT)

2048
31162 BENIMADHU, S.P.; SOOMARY, S. 1982, Bean. In Mauritius. Ministry of
Agriculture and Natural Resources and the Enviromnment. Annual Report for the
year 1980, Port Louis, pp.139-141. En.

Phaseolus vulgaris, Pseudomonas syringae pv. phaseolicola. Etiology.
Iaolation. Pathogenicity. Races. Resistance. Cultivars. Symptomatology.
Mauritius.

The importance of bean halo blight (Pseudomonas phaseolicola) in Mauritius
is highlipghted, Research on this bacterial disease included the
identification, 1solation, characterization, and race designation of the
pathogen. Pathogenicity tests were conducted with susceptible var, Victory
and Long Tom; theo procedure is described in detail, Only 7 isolates,
producing the typical halo blight symptoms (pale green, water-soaked lesions
which develop into small halos with pinpoint brown spots in their centres),
were kept and coded as PP1, PP2, PP4, PP7, PP9, PP10, and PP12. These
isolates were characterized as belonging to Pseudomonas due to their
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morphological and biochemical characterisiics, which are alro described in
detail. Physiological races of P. phaseolicola were determined by means of
the inoculation of local isolates on bean var, Red Mexican; the procedure is
described in detail, indicating that all isolates were found to belong to
race 1 (no susceptible reactions). Field trials were conducted to test the
resistance of cv. Noorinbee to P. phaseolicola. No foliar symptoms were
observed on this cv.; however, some plants showed halo blight lesions on
their pods, Isolations from leaves of KNoorinbee plants bearing infected
pods resulted unsuccessful. How the pods got infected has not yet been
determined. (CIAT)

2049
27462 MAURITIUS. MINISTh! CF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT . 1984, BEAN (PHASEOLUS VULGARIS). 1IN —eeeoee . ANNUAL REPORT

FOR THE YEAR 1981. PORT LOUIS, MAURITIUS. PP.69-71. EMN.

PRASEOLUS VULGARIS; CULTIVARS; YIELDS; PLANTING; TIMING; YIELD COMPONENTS;
MAURITIUS.

THE RESULTS OF RESEARCH CARRIED OUT CN BEANS DUHING 1981 EY THE MINISTRY OF
AGRICULTURE AND NATURAL RESOURCES AND THE ENVIKONMENT OF MAURITIUS ARE
SUMMARIZED. YIELDS OF BEAN VAR. COMPRISE, CANNELLINO, AND EORLOTTO WERE
COMPARED WITH THAT OF VAR. LOCAL RED, COMPRISE GAVE THE HIGHEST YIELD (1.93
T/HA) AND HAD THE GREATEST KO. OF FODS/PLANT (7.4) AND SEEDS/FOD (5 PLUS OR
MINUS 1). IN A BEAN PLANTING DAIE X VAR. TRIAL, MID-JUNE WAS FOUND TO BE THE
BEST PLANTING TIME. NO SIGNIFICANT DIFFERENCES IN YIELD WERE FOUMD AMONG THE
VAR. TESTED. (C1AT)

2050
30416 MAURITIUS, MINISTRY GF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1984, Crop production: beans, In Mauritius, Ministry of
Agriculture and Natural Rescurces and the Envirorment. Annual Report for
the year 1981. Port Louis, p.268. En., Dat.num.

Phaseolus vulgaris, Statistieal cata. Production., Maupitius,

Data on area planted (in arpents; 1 arpent = 0.42 ha) to various food
crops (including beans) are ¢lven for Mauritius, from the June 1981 crop
census, (CIAT)

2051
31438 MAURITIUS. MINISTRY CF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIKONMENT. 1982. Bean. In Mauritius, Ministry of Agriculture and Natuyral
Resources and the Enviroment, Annual Feport for the year 1979, Port Louis,
pp.48-51, En.

Phascolus vulgaris, Cultivars, Adaptation. Liriomyza, Maruca teatulalis,
Insecticides. Yields. Yield components, Pods. Uromyces phaseolf,
Reaistance., Mauritius,

Three tean var, trials were coctablished in Mauritiug during 1979. Two
expt. were conducted at the Plaisance exptl. station and 1 at the Reduit
Central exptl, station, The 1st was corducted with var, Red Kidney,
Slankette, Gordonce, and Local Fed.  The 2nd trial included var, Tenderpod
Green Snap, Dwarf Horticultural Green Shell, Red Kidney, Bountiful Green
Snap, Green Crop, White Morrowfat, chell, Local Red, snd Green Sleeves Green
Snap.  In the 3rd trial, the var. tested were Noorinbee, Pionecer,
Contender, Red Fadney, Local Red, and Long Tom. 1In the 1st trial, attacks
of Liriomyza and Maruca testulalis were effectively control led by omethoate
and dicklorvos, reap., A table ig given with ylelds (t/ha) and av. no. of
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pods/plant for the var. tested. No significant differences were observed
among yields (ranging from 3.14 to 7.71 t/ha). In the 2nd trial, ell var.
produced flat pods, except for Tenderpod Green Snap and Green Crop. A
table is given with yields (t/ha) and av. pod length (cm) for the var.
tested. No significant differences were observed among yields (ranging
from 7.58 to 11.3 t/ha). In the 3rd trial, beans were harvested 45 days
after plenting. A table is included with yields (t/ha) av. no. of
pods/plant, and av. plant height (cm) for the var. tested. Local Red gave
the lowest yields (2.71 t/ha) compared with licorinbee and Pioneer (.75 and
9.60 t/ha, resp.). Symptoms of Uromyces phaseoli were observed on the
susceptibility var. Local Red and Red Kidney; var. Noorinbee was slightly
less susceptible than the other var. tested. (CI1AT)

2052
31448 MAURITIUS., MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AMD THE
ENVIRCNMENT. 1981, International PBean Ficld and Adaptation Nursery (IRYAN)
experiment. In Mauritius, Ministry of Agriculture and Natural Resources and
the Environzent., Annual Keport for the ycar 1981. Port Louis, pp.88-89, En.

Phaseolus vulgaris, Cultivars, Adaptation. Yielda. Yield components,
Maturation. Timing. Podding. Harvesting. Mauritius. CIAT-2.

An expt. on non-black buch beans was conducted at the Barkly exptl. station
(Mauritius) as part of the CIAT IBYAN project. Several exptl. lines (BAT
1296, BAT 1230, PAT 1297, Linea 22, and Lirea 23), international checks
(Linea 24), and local checks (Local Red and Canelloni) were evalucted for
yleld and adaptation. A table is given with data on various ver.
characteristics such as plant density/ha, mean pod no./plant, mean seed
no./pod, and mean seed yields (kg/ha). The yileld of the international
check (Linea 24) did not differ rignificantly from most of the exptl.
lines, except for BAT 1297 and 1296, which gave the highest seed yields
(2271.88 and 2013.43 kg/ha, reap.). The local check gave significantly
lewer seed yields (P equal to or less than 0.01), lower pod no./plant, and
lower seed no./pod. Another table includes information on the days to 50
percent flowering, maturity, and harvest of each group of var. tested,
(CIAT)

2053
31160 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES ANDY THE
ENVIRONMENT, 1980. Beans (Variety Long Tom). In Mauritius, M/nistry of
Agriculture and Natural Eesourites and the Enviromment. Annual Report for the
year 1978, Port Louis, pp.70-91, En.

Fhaseolus vulgaris., Marua - - “ulalis. Plant injuries, Ophiomyia phaseoli,
Insecticides, Yields. Mauritiua.

Two insccticides (pirimiphos-mcthyl and deltamethrin) were tested for

their effectiveness in controlling btean pests. Trials were conducted at
the Barkly exptl. station, Mauritius, in winter (June-Aug.) and summer
(Dec.-Jan,) months, Methomyl was used as the standard insecticide, Plants
were sprayed at the recommended dosages at weeckly intervals from the 2 leafl
stage, and twice a wk. dwing harvest, They were weekly examined for the
presence of inscets., An assesment was made by comparing green pod ylelds
and the percentage of pods attacked by Maruca testulalis. In both trials,
green pod yields were slightly higher in the plots sprayed with
deltamethrin, which effectively controlled M. testulalis. Ophiomyia
phaseoli was found in very few cases in both trials; Nacolela praeteritalis
was observed only in the summer trials. Damage caused by M. testulalis was
less gsevere in winter than in summer. (CIAT)

8%



2054
31159 MAURITIUS. MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT., 1980. Pole bean, Bush bean, Shell bea~ and pea. In Mauritius,
Ministry of Agriculture and Natural Resources and the Enviromment. Annual
Report for the year 1978. Port Louis, pPpP.48-49, En,

Phaseolus vulgaris, Climbirg beans. Cultivars. Dwarf beans, Yields. Yield
components, Timing. Maruca testulalis, Insecticides. Pod charact ers,
Maturation, Mauritius.

An observational trial was conducted at the Plaisance exptl., station
(Mauritius) with several climbing (Kentucky Wonder and Blue Lake-White
Seeded), shell (Red Kidney), and bush (White Marrow Fat, Burpee's Tender
Pod, Cordon, Gordonce, and Slankette) bean var. A table is included with
data on seed yields (kg/ha), pod lenght (em), no. of seed/pod, and crop
cycle (days) for the best var. Both climbing bean var. were high yielding
(6805 and 4820 kg/ha for Kentucky Wonder and Blue Lake-White Seeded,
resp.), followed by Red Kidney (5450 kg/ha). These var. are recommended
for further trials, All bean var. were attacked by Maruca testulalis which
was effectively controlled by methomyl., (CIAT)

2055
31447 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT., 1977. Bean. In Mauritius., Ministry of Agriculture and Natural
Resources and the Enviroment, Annual Report for the year 1974. Port Louis,
p.75. En.

Phaseolus vulgaris, Fungicides. Mauritius,

A fungicide trial was set up in Mauritius in 1974 by the plant pathology
divisfon. The plot had not yet been harvested at the time the research was
reported. The trial on tean var. Victory, tolco, potato, groundnut,
ginger, and tomato, to assess the incidence of Bacherine wilt on these crops
was continued by the plant pathology division on 1 arpent (1 arpent = 0,42
ha) of land. (AS)

2056
31446 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1977. Dwarf French bean (Phaseolus vulgaris). In Mauritius.
Ministry of Agriculture and Natural Resources and the Enviroment. Annual
Report for the year 1974. Port Louis, p.18. En.

Phaseolus vulgaris. Snap beans. Dwarf beans. Cultivars, Adaptation. Yields,
Rarvesting, Timing. Pods. Colletotrichum 1indemuthianum, Isariopsis
egriseola. Uromyces phaseoli, Mauritius,

Five new var. (Contender, Rocquencourt, Fin de Bagnols, Harvester and Coco
Early White) of dwarf French beans icported from France were put under
observational trial at the Central Exptl, Station in Mauritius, in April-
May, 1974. The 1st 4 var. are suitable for use as fresh pods and the 1st 3
are stringless. The growth and ylelds of all var. were very satisfactory.
Fresh pods yields were 17.5, 15.4, 13.5 and 12.¢ t/ha for var, Contender,
Rocquencourt, Fin de Bagnols and Harvester resp. Var, Contender,
Rocquencourt, and Fin de Bagnols were ready {ur harvest 50 days after
planting; the harvesting period ranged between 15-25 days. Pods were
picked every 5 days dwing the harvesting period. Var, Harvester was late
maturing; it was ready for harvest after 60 days. Pods were picked 3 times
at 5-day intervals, Var. Coco Early White was harvested for dry seeds, 90
days after planting, Slight incidence of Colletotrichum lindemuthianum,

Isarlopsis griseola, and Uromyces phaseoli was observed in all var. (Full
text)
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2057
31170 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1972. Beans., In Mauritius, Ministry of Agriculture and Natural
Resources and the Enviroment. Annual Report for the year 1969. Port Louis,
pp.74,85. En.

Phaseolus vulgaris. Colletotrichum lindemuthianum. Isariopsis griseola.
Rhizoctonia solani. Ophiomyia phaseoli. Maruca testulalis. Plant injuries,
Insecticides. Fungicides. Cultivars. Resistance. Mauritius.

Colletotrichum lindemuthianum and Isariopsis griseola caused substantial
damage on bean var. Long Tem at Barkly exptl. station (Mauritius) while
var, Victory underwent more nematode attacks. Var. Golden Podded was
severely attacked by I. griseola at postmaturity stage in June, although
the disease can be controlled with fungicides. Mosaic .isease was reported
on bean var. Long Tom in Reduit, Vacoas, and Plaisance. The importance of
the disease is highlighted since the local bean var. is also affected.
Rhizoctonia solani was reported in several localities; research on this
disease will be conducted., No significant results were obtained from
trials carried out with 5 insecticides (dichlorvos, phosphamidon, aldrin,
chlorbromuron, and monocrotophos), whosec effectiveness in controlling
Ophiomyia phaseolil and Maruca testulalis was evaluated, since pest
incidence was extremely low (less than 2 percent). (CIAT)

2058
31445 MAURITIUS. MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1968. Beans. In Mauritius, Ministry of Agriculture and Natural
Resources and the Enviroment, Annual Report for the year 1966. Port Louis,
p.106. En.

Phaseolus vulgeris. Coryrebacterium flaccumfaciens, Whetzelinia
sclerotiorum, Isariopsis griceola, Cultivars. Resistance. Fungicides.
Mauritius,

Corynebacterium flaccumafaciens in Mauritius was common on bean var, Local
Red and Market which have shown increased susceptibility to the disease
over the past few years., A fungicide trial was carried out at the Vacoas
demonstration center to control Sclerotinia sclerotiorum with PCNB, and
lsariopsis griseola with mancozeb and captafol. No results were obtained
since both diseases were absent in all plots, (Full text)

2059
31443 MAURITIUS. MINISTRY CF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1968. Beans. In Mawritius. Ministry of Agriculture and Natural
Resources and the Enviromment. Annual Report for the year 1766. Port Louis,
p.81. En.

Phaseolus vulgaris. Fertilizers. N, P. K. Dung. Yields. Mauritius,

Bean var. Victory was used in a fertilizer trial to test 2 levels each of
NPK and farmyard manure (FYM) at a spacing of 38 x 38 cm. The application
rates were 0 and 44.8 kg N/ha and 89.6 kg each of P and K/ha, and 37.5 t/ha
FYM. A1l treatments yielded more than the control (3575 kg/ha) except the
K and K + F\! treatments, which yielded 3200 kg/ha each. Higher yields were
obtained with the NP + FYM treatment (6500 kg/ha) followed by the N + FYM
(5700 kg/ha). (CIAT)

2060
31444 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1968. Beans. In Mauritius, Ministry of Agriculture and Natural
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Resources and the Enviromment. Annual Report for the year 1966. Port Louis,
p.89. En.

Phaseolus vulgaris, Fertilizers. N. P. K. Statistical analysis. Mauritius,

In Mauritius, a 3 x 3 factorial fertilizer trial on bean var. Victory was
planted in March with a single replication in 3 blocks of 9 plots each. N
was applied at 0, 22.4, and 44.8 kg/ha, and P and K, at 0, 44,8, and B89.6
kg/ha each. Linear and quadratic responses, and interactions for each
treatment are given in a table, The linear responses of P and K, the
quadratic response of K, and the interaction PK were significant. (CIAT)

2061
31099 MAURITIUS, MINTISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONKMENT. 1967. Beun. In Mauritius, Ministry of Agriculture and Natural
Rescurces and the Enviroment, Annual Report for the year 1965, Port Louis,
p.93. En.

Phaseolus vulgaris, Corynebacterium flaccumfaciens, Isarjopsis griseola,
Rhizoctoria solang. Cultivars, Resistance. Fungicides, Mauritius,

In Mauritius, Corynetacteriup flaceunfuciens was severe during the summer
months. Fear var. Local Red was more susceptible than var, Victory., At
the Vacoar erptl. station g Local Red var, crop had 36 percent wilted
plants and &t the Plaitance exptl. station, another Local Red crop had 10
percent wilted plants. In a trial at the Arsenal exptl, station var.
Victory, Local Red, and Marlet showed similar ausceptibility to Isarjopsis
griseola. Poth mancozeb and maneb controlled the disease satisfactorily,
Ehizoctorda solari caused seme damage from Sept, to Oct. at the Vacoas,
Reduit, Arsenal, and Mapou exptl., stations. In a bean crop of var, Victory
at the Vacoas exptl., station symptoms of R, solani were observed in 6
percent of the plants, 4 fungicide trial with poup to control R, solani
was established at the Reduit exptl. station, (Full text)

2062
31100 MAURITIUS, MINISTRY CF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIKONKMENT. 1965, Pean. In Mawitius, Ministry of Agriculture and Natural
Resources and the Enviroment. Annual keport for the year 1964, Port Louis,
p.65. En.

Phaseolun vulgaris, ITsariopeis griseola. Pseudomonas asyringae pv,
phaceolicola, Symptomatolopy. Cultivars, Resistance. Discase control,
Fungicides, Rhizoctonia solani, Corynebacterivm flaccumfaciens, Mauritiug,

Regearch was carried out to cetermine the relative status of bean diseases
in Mauritius, Although the most common leaf dizease was Isariopsis
griceolea, which oceurred in crops planted in both winter and suomer, there
was a high ineldence of Preudomonas tyringae pv, phaseolicola in beansg
planted from July to Oct., with toth lear and pod symptoms. 1In Sept., the
latter disease wos widespread at Feduit, Atercrombie, Arsenal, and at
Plaisance exptl. stations, where 4o Fercent infection was recorded in a
crcop of var, Vietory. Pseudomoras syringae pv, phaseolicola is seed-borne;
1t 15 not controlled by reed dressings, As g result, locally produced seed
is generally fnfected, In a fungicidal trial at Plaisance exptl. station,
mancozeb was foeund to control lrartopsiys griceola. Rhizoctonia solani was
found to affect bean crops gt Vacoas, Arsenal, and Pamplemoussean exptl,
stations from May to Sept. The fungus produced lesions at the collar of
yoeung plants and canured growth stunting and poor stands. At Vacoas exptl,
station, older Plants were observed to break at the collarp during windy
weather, resulting ir appreciable lossea, In May, Corynebacterium
flaceumfacicns occurred in crops at Mapou. (Full text)
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2063
31442 MADRITIUS. MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1965. Beans. In Mauritius, Ministry of Agriculture and Natural
Resources and the Enviroment. Annual Report for the year 1963. Port Louis,
p.60. En.

Phaseolus vulgaris, Corynebacterium flaccumfaciens, Pseudomonas syringae
pv. phaseolicola. Whetzelina sclerotiorum. Uromyces phaseoli. Mauritius.

Corynebacterium flaccumfaciens occurred for the 1st time in several young
bean crops in Beau Bassin and Black River, Mauritius, Pseudomonas syringae
pv. phaeolicola and Uromyces phaseoll werc severe throughout the season, A
severe outbreak of Sclerotinia sclerotiocrum in a seed production plot
occurred during July and Aug. at the Barkly exptl. station. (Full text)

2064
31441 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1965. Variety of beans, In Mauritius, Ministry of Agriculture
and Natural Resources and the Enviroment, Annual Report for the year 1963.
Port Louis, p.48&, En.

Phaseolus vulgaris. Cultivars, Yields. Ophiomyia phaseoli, Mauritius,

A randomized var. trial was carried out in Mauritius with 7 var, and 4
replications. Bean var., Long Tom, Fin de Bagncl, Golden Queen, Pioneer,
Prolific Long-podded, Victory, and Oeil de Précoce yielded 3622.0, 1633.7,
1747.0, 1740.7, 1315.2, 1230.2, and 1004.5 kg/ha, resp. Less significant
differences at 5 and 1 percent were plus or minus 1713.2 and 2346.7, resp.
The crop suffered from Ophiomvia phaseoli., (Full text)

2065
31169 MAURITIUS, MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1962, Beans. In Mauritius. Ministry of Agriculture and Natural
Resources and the Enviroment. Annual Report for the year 1961. Port Louis,
p.47. En.

Phaseolus vulgaris. Pseudomonas syringae pv. phaseolicola. Macrophomina
phaseoli, Mauritius,

Severe wilt on beans occurre. in Riviere des Anguilles, Mauritius, as a
result of infection with Pseudomonas syringae pv. phaseolicola. In Vacoas,
bean var. Victory, obtained from imported seed, was disease-free under
conditions favoring P. syringae pv. phaseolicola attacks. Macrophomina
phascoli is reported as the causal agent of a foot rot on young bean plants
in Richelieu and Arsenal. (Full text)

2066
31168 MAURITIUS., MINISTRY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1961. Beans, ln Mauritius, Ministry of Agriculture and Natural
Resources and the Envirorment. Annual Report for the year 1959, Port Louis,
p.43, En.

Phaseolus vulgaris. Phyllosticta phaseolina. Cercospora vanderysti. BYMV,
Colletotrichum lindemuthianum. Leaves. Cultivars, Resistance. Pseudomonas
syringae pv. phaseolicole. Fungicides. Disease control. Isariopsis
griseola. Uromyces phaseoli. Sclerotium rolfsii, Mauwritius.

Phyllosticta phaseolina and Cercospora vanderysti caused appreciable damage
on bean leaves in Mauwritius. Colletrotrichum lindemuthianum was not
observed on the commercial var. Pioneer, Victory, and Local Red. BYMV and
Psevdomonas syringae pv. phaseolicola were often found; control of the
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latter in seed plote was attempted with Cu oxychloride sprays and
rogveirg. Isariopsis griseola was centrolled with zineb sprays, while
Uromyces phaseoli did not respond to either fungicide. In seed box expt
PCNB war, effective against Sclerotium rolfaii. (Full text)

2067
21167 NAURITIUS. MINISTRY OF AGRICULTURE AND NATURAl RESOURCES AND THE
ENVIRONMENT, 1961. Beans, In Mauritius. Ministry of Agriculturs ard Natural
Fesources and the Envircrment, Annual Report for the year 1960. Z~rt Louis,
p. U8, Fn.

Phaceolus vulgaric. Pseudomcras syringae pv. phaseolicvola. Fungicider.
Cercospora vanderysti., Urom ces phar.oli. Mauritius.

sevdononas ryringae pv, phaseolicole preveiled in Mauritius, even under
drought conditions. At the Barkly exptl. station, a disease-free stock-
seed-plot of bean vor. Victory was raijzed by wide spacing, rogueirg and
spraying with o fungicide. The remainder Cu of the terrace was planted in
rows and showed the Infeceticn, Cercospora vanderyst’ caused extensive
defoliction ir Arsenal in June, Uromyces phaceoli was var, observed in July
ard prevailed the rect of the year. (Full text)

2068
31169 HAURITIUS. MINISThY OF AGRICULTURE AND NATURAL RESOURCES AND THE
ENVIEDHEMENT. 1959, Peens. 1n Mawritius. Ministry cf Agriculture and Katural
keccurces and the Enviromnt. Annual Peport for the ycar 1957, Port Louis,
pp.332,35. En.

Phasecius vulgariv, "warf beans, Yielas. Ophivnyia phasccld. Insecticides,
Inrect cortrol. Isarlcpsic griceola, Fungicides., Diseace control,
Fauritiuva,

Mvarf beans are highlighted or a promjeing crop in Mauritius, with yields
tetween (72-896 kg/he dricd teens, The el'fectivity of dieldrin in
contrelling Crhiomyia phasecldi is mentiomd. Trials carried out at Barkly
exptl, stetion chowed thet zinco at 2.5 g/liter is effective in controlling
Izariopsi: grizeole when upplied weekly during 5 eeks. (CIAT)

2069
31168 MAURITIUS. MINISTRY OF AGR: CULTURE AND NATURAL RESOURCES AND THE
ENVIRONMENT. 1958, Ecanz, In Mowitjus. Miristry of Apriculture and Natural
Resources and the Enviromert. Annual Report for the vear 1956. Port Louis,
p.5t. En.

Phaseolus vulgeris., Dwarf heance, Mechanization, Fertilizers. Ophiomyia
phaseoll. Incez' icides. Yields. Fuwritius.

A field at ihe kichelieuw exptl. station (Mawritius) was deveted to a full
scale trial on tac mechanical cullivatlion of dwarf teuns. The field was
ploughed and harrowed; good tilth was cbtained. See¢ of bean var, Pioneer
was planted with a peanut planter and fertilizop distributor, Four days
after germination the whole field was sprayed with dieldrin at 3¢ percent
(1 1iter/378 liter wetersha), A good control of Ophiomyia phaceoli was
achieved. Interrow cultivation and ridging were carried out
satisfactorily with a tractor and approprioste implements. The rows which
were nol fertilized at planting time were glven an cquivalent. dressing by
hand 1 wk. lzte.: however, rlant development was poor throughout the
egrowing period. Tt wiulc thus appear ecsential to apply fertilizer (10-
28-14 tobar co mixture) prio- to Planting. Yields of 1151.36 kg/ha dried
beans were obtalnew 2ftor mechanical threshing. (Full text)
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2070
31163 PILLAY, M.; SOBUN, N. 1982, Fungal disease in beans (Selerotinie
mould). In Mauritius, Ministry of Agriculture and Natural Resources and the
Envirorment. Annual Peport for the ycar 1980. Port Louis, p.142. Fn,

Phaseolus vvlgaris. Whetzelinie sclerotiorum. Cultivars, Resistance.
Symptomatology. Pods. Mauritius,

# severe outbreak of Selerotinia sclerotiorum cecurred at the Reduit
certral exptl. station of Mauritius in April/May. The disease was observed
in bean var. Pioneecr in a field expt. carried out by the Horticulture
Division., It was then reported in & similar expt. at the Plaisance exptl.
station, vhere var., torg Tom, Vietory, Pionecr, and lioorinbee were
indiscriminately affected. Subsequently, it reached cridemic proportions
in a 0.2 ha field under var., Noorinbee devcted to seced production. The
attack, which occurred at blosscm-stage, rapidily disserineted throughout
the field and the ground becare covered by rurerous selerotia formed on
pods and other decayed plant parts. The whole crop was uprooted and burnt.
Sinee then, localized attacks have beern observed in Quatre Bornes, Vacoas,
and other sites at the Reduit central exptl. station, (Full text)

2071
31161 VERRAPA, V. 1982, Recan. In Mauritius., Ministry of hAgriculture and
Natural Resources and the Enviromrent. Annval Report for the year 1980,
Port Louis, pp.6H-€G. Fn,

Phaseolus vulgaris, Planting. Timing. Cultivers. Yields. Yield components.
Mauritius,

Trials were conducted at the Keduit and Plaisance exptl, =tations
(Mauritius), to determine the best planting dates for beans. Var. tecsted
were Lorg Tem, Noorimbee, Ped Kidney, Pioncer, Local Red, and Victory. A
table i1s given with data on ylelds (t/ha), no. of pods/plan*. and plant
height (cm) for the var. tested at the Redult exptl. static. according to 3
planting dates (March 18, May 2C, and July 29). 1nformation is also
included for the var. tested at the Flajsance exptl. station according to 2
planting dates (June 4 and Aug, 8). In the Reduit area, May 20 was the
best planting date while June 4 was the best for dry arcas like that of the
Plaisarce exptl. station., No =ignificant differences were obscrved among
yields in both cxpt., An analysis of the results indicated that the
different planting dates did not have a signifieant effect on the lean
{ields. Further studies involving more planting dates should be conducted.
CIAT)



MOZAMBIQUE

2072
31457 CARVALHO, M.C. DE 1970. Cultura do feijoeiro. (Bean cultivation).
Gazeta do Agricultor 22(250):76-80. Pt.

Phaseolus vulgaris, Statistical data. Trade. Climatic requirements. Soil
requirements, Agricultural lice. Soil analysis. Fertilizers. Spacing.
Planting. Timing. Irrigation. Harvesting. Ophiomyia phaseoli. Nematodes.
Feliothls zea, Tetranychus desertorur. Tetranychus urticae. Colletotrichum
lindenuthi énwa, Pseudomonas syringae pv. phaseolicola, Furarium equiseati.
Fusarium oxysperum. Fusarium solzni rhaseoli. Rhizoctonia solani.
Insecticides. Fungicides, Mozambique.

Figures correspording to the amcunt of agricultural cepmodities imported by
Mozambique: ir 196€6-66 are providec; the situation of bean exports is also
analyzed. In order to prorote bean production in thig country, general
information is given or various aspecte such aa climatic and soil
requirements, liming, soil analyris, fertilization, planting dictances,
spacing, planting time, irrigation, and harvesting. Plant injuries caused
by the pajor pests (fgromyze phaseoli, nematodes, Heliothis armigera, and
Tetrarychus spp.) and disezses (Colletotrichum linderuthianur, Pseudomonas
syringae pv. phaceclicole, Fusarium £pp.y and Khizoctoniz soleni) are
desceribed in detail. Control measures are also indicated., (CIAT)

2C73
31458 FEIJAO FRADE atacado por insectos. (Bean pests). Gazeta do tgricultor
17(192):150. 1965. Pt

Phaseolus vulgaris. Maruca testulelis. Pods. Insecticides. Timing.
Fungicides, Fuszarium, Lezves. Fozembique.

A pest reported attacking besn pads in Mozambique was identified as Maruca
testulalls. Preventive contrel js reconoended with DDT ang cartaryl applied
few days after pwdding, and repeoting the treatment every 10 or 15 days.
Cu-taszed fungicides (ziret and Zelete) applied cvery 10 days are recommended
to rontrol fungd of the gerera Trichotecivm and Fusarium attacking leaves.
(CI1AT)

2074
30167 INSTITUTO NACIONAL DE FSTADISTICA. MOCAMBIQUE, 1972. Agricultura. 2.
Areas ocupadas por principais cultura em terra aravel, (Agriculture. 2,
Areas planted to mairn crops in arable lend). In Instituto lacional de
Estat{stica. Mocambique. Anuario Estistico 1972, Mocambique, Direccao
Provircial dos Servicors do Cctatistica. p.237. Pt.

Phaczeolus vulgaris, Statisticel data. Production, Mozambique,

Statistics are given on total area planted (ha) to the main crops
(including beans) in different districts of Mozambique in 1970, (CIAT)

2075
30165 INSTITUTO NACIONAL PE FSTATISTICA. VMOCAMBICUE, 1972. Comércio de
produtos agrfcolas. 9, Agricultura tradicional, Produtos agricolas e
florestals, comprados aos agricultores. {Trade of agricultural products. 9
Traditional agriculture., Agricultural and forest products brought from
farmers), In Instituto Nacional de Estatf{stica, Mocambique. Anuério
Estatf{stico 1972, Mecambique, Direccao Frovinelel dos Servicos de
Estatistica. p.359. pt., Dat.num.
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Phaseolus vulgaris. Statistical data. Marketing. Mozambique.

2076
31197 INSTITUTO NACIONAL DE ESTATINTICA. MOCAMBIQUE. 1972. Precos médios de
retalho de alguns produtos alimentares, de aquecimento, luz e higiene
domésticas, em algumas cidades e sedes do concelho durante o mes de
Dezembro: foijao. (Mean retail prices of several food and household products
in some cities during iLecember: beans). In Instituto Nacional de
Estatistica. Mocambique. AnuArio Estatistico 1972. Lourenco Marques,
Direccao Provincial dos Servicos de Economia e Estatistica Geral. p.407.
Pt., Dat.num.

Phaseolus vulgaris. Statistical data., Prices. Mozambique.

2077
30339 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1971. Areas ocupadas
por principais culturas em terra arivel. (Areas devoted to the main crops
in arable land). In Instituto Naclonzl de Estatistica. Mocambique. Anuirio
Estatistico 1971. Mocambique, Direccao Provincial dos Servicos de
Estatistica. p.269. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Production. Mozambique.

Statistics are given on total area planted (ha) to the main crops
(including beans) in different districts of Mozambique in 1969. (CIAT)

2078
30337 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1971. Comércio de
produtos agricolas, 11, Agricultura tradiclonal. Produtos agricolas e
florestais, comprados aos agricultores. (Trade of agricultural products.
11, Traditional agriculture. Agricultural and forest products bought from
farmers). In Instituto Nacional de Estatf{stica. Mocambique. Anuirio
Estatistico 1971. Mocambique, Cireccao Provincial dos Servicos de
Estatistica., p.453. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Marketing, Mozambique.

2079
31184 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1971. Comércio
especial. Exportacao das principais mercadorias: feijao. (Special trade,
Main commodity exports: beans). In Instituto Nacional de Estatistica.
Mocambique. Anuirio Estatfstico 1971. Lourenco Marques, Direccao Provincial
dos Servicos de Economia e Estatfstica Geral. p.468. Pt., Dat,num,

Phaseolus vulgaris, Statistical data. Trade. Prices. Mozambique.

2080
31185 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1971. Precos médios de
retalho de alguns produtos alimentares, de aquecimento, luz ¢ higiene
domésticas, em algumas cidadec ¢ sedes do concelho durante o mes de
Dezembro: feijao. (Mean retail prices of several food and household
products in some cities during December: beans), In Instituto Nacional de
Estat{stica. Mocambique. Anuirio Estatfstico 1971. Lourenco Marques,
Direccao Provineial dos Servlcos de Economia e Estatistica Geral. p.501.
Pt., Dat.num.

Phaseolus vulgaris, Statistical data, Prices. Mozambique.
2081
30338 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1971. Producao das

principais culturas em terra arivel, (Production of the main crops 1in
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arable land), In Instituto Nacional de Estatistica. Mocambique. Anuério
Estat{stico 1971. Mocambique, Direccao Provincial dos Servicos de
Estat{stica, p.270., Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Production. Mozambique.

Statistics are given on total production (t) of the main crops (including
beans) grown in different distriects of Mozambique in 1969. (CIAT)

2082
30159 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1970. Areas ocupadas
por principais culturas em terra arivel. (Areas devoted to major crops in
arable land). In Instituto Nacional de Estatistica. Mocambique. Anuirio
Estat{stico 1970, Mocambique, Direccao Provincial dos Servicos de
Estat{stica. p.265. Pt.

Phaseolus vulgaris, Statistical data. Production. Mozambique.

Statistics are given on total arca (ha) planted tc the main crops
($neluding beans) in different districts of Mozambique in 1968. (CIAT)

208
30160 INSTITUTO NACIONAL DE ESTATIgTICA. MOCAMBIQUE. 1970. Comércio de
produtos agricolas, 11, Agricultura tradicional. Produtos agricolas e
florestais comprados aos agricultores, (Tradc of agricultural products, 11,
Traditional agriculture. Agricultural and forest products brought from
farmers). In Instituto Nacional de Fstatistica, Mocacbique, Anufrio
Estatistico 197). Mocambique, Direccao Provincial dos Servicos de
Estatistica, p.469. Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Marketing. Mozambique,

2084
31188 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1970. Coméreio
especial, Exportacao das principais mercadorias: feijao. (Special trade,
Main commodity exports: beans). In Instituto NHacional de Estatistica.
Mocambique. Anuirio Estatfstico 1970. Lourenco Marques, Direccao Provincial
dos Servicos de Econcmia e Estat{stica Geral, p,484, Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Trade. Prices, Mozambique,

2085
30456 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1970. Importacao para
consumo. (Imports for consumption), In Instituto Hacional de Estatistica.
Mocambique. Estatf{sticas do Comérecio Externo 1970. Mocambique, Direccao
Provirncial dos Servicos de Estatistica. v,1,p.8. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Angola. Netherlands,
Malawi. Singapore. Mozambique.

2086
31189 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1970. Precos médios de
retalho de alguns produtos alimentares, de aquecirento, luz e higiene
domésticas, em algumas cidades e sedes de concelhc da Provineia, durante o
mes de Dezemoro: feijao. (Mecan retail prices of scveral food and houschold
preducts in some cities during December: beans), In Instituto Nacional de
Estatfstica. Mocambique. Anu&rio Estatfistico 1970. Lourenco tarques,

Direccao Provincial dos Servicos de Economia e Estatistica Geral, ».517,
Pt., Dat.num,

Phaseolus vulgaris. Statistical data, Prices. Mozamtique,
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2087
30161 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1970, Producao dus
principais culturas em terra arével. (Production of major crops in arable
land). In Instituto Macicnal de Estatfstica. Mocambique. Anuério Estatfistico
1970. Mocambique, Direccao Provincial dos Servicos de Estatistica, p.266.
Pt.

Phaseolus vulgaris, Statistical data. Production., Mozambique,

Statistics are given on total production (t) of the main crops (includirg
beans) grown in different districts of Mczambique in 1968. (CIAT)

2086
30164 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1969. Agricultura
empresarial., Culturas, suas 4reas e prcducac. (Commercial agriculture.
Crops, their areas and production). In Irstituto Nacicnal de Estatistica.
Mocambique. Anu&rio Estat{stico 1968. Mocambique, Direccao Frovincial dos
Servicos de Estat{stica. pp.2B6-287. Pt., Pat.num,

Phaseolus vulgaris. Statistical data. Production. Mczambique.

2089
30162 INSTITUTO NACIONAL DF ESTATISTICA. MOCAMBIQUE. 1969. Agricultura
tradicional; produtos apricclas e florestais comprados aos agricultores,
(Traditional agriculture; ezgricultural and forest products bought from
tarmers). In Instituto Nacicral de Estatistica. Moiambique., Anuério
Estatistico 1969. Mocambique, Direccao Provineial dos Servicos de
Estatistica. p.276. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Mozambique.

2090
30163 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBICUE. 1969. Agricultura
tradicional. Produtos apricclas e florestais comprados aos agricultores,
(Traditional agriculture., Agricultural and forest products bought from
farmers). In Instituto Naclonal de Estatistica. Mocambique. Anuirio
Estat{stico 1968. Mocambique, Direccao Provincial dos Servicos de
Estatfistica. p.290. Pt., Dat,num,

Fhaseolus vulgaris. Statistical data. Marketing. Mozambique.

2091
31186 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBICUE. 1969. Comércic
especial. Exportacao das principais mercadorias: feijao, (Special trade.
Main commodity exports: beans)., Tn Instituto Nacional de Estatfstica.
Mocambique. Anuldrio Estatfstico 1969. Lourenco Marques, Direccao Frovincial
dos Servicos de Economia e Estatistica Geral. p.357. Pt., Dat.num.

Phaseclus vulgaris, Statistical data., Trade. Frices. Mozambique.

2092
30459 INSTITUTO NACIONAL DR FSTATISTICA, MOCAMBIQUE. 1969, Importacao para
consumo. (Imports for consumption), In Instituto Nacional de Estatfistica,
Mocambique. Estat{sticas do Comércio Externo 1569. Mocambique, Direccao
Provincial dos Servicos de Estatistica. v.l,p.8, Pt., Dat.num,

Phaseolus vulgaris., Statistical data, Trade. Prices. Angola. South Africa,
USA. Singapore, Mozambique,
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2093
31187 INSTITUTO HACIOMAL DE ESTATISTICA. MOCAMBIQUE. 1969. Precos médios de
retalho de alguns produtos alimentares, de aquecimento, luz e higiene
doméstica em algumas cidades e sedes de concelho da provincia, durante o mes
ce Dezembro: feijjao. (Mean retail prices of several food and household
products in some cities during December: beans). In Instituto Macional de
Estatistica, Mocambique. Anuério Fstatf{stico 1969. Lourenco Marques,
Piraccao Provincial dos Servicos de Fconomia e Fstatfistica Geral, p,u38.
Pt., Dat.num,

Phaseolus vuigaris. Statistical data. Prices. Mozambj jve.

2094
30166 INSTITUTO NACIONAL DF ESTATISTICA., MOCAMBICUE. 1969, Producao das
principais culturas ew terr: ar&vel. (Froduction of major crops in arable
land). In Instituto Nacional de Ectetistica. Mocaubique. Anuério
Estatisticc 1972. Vocambique, Direccao Frovincial dos Servicos de
Estat§stica. p.236. Pt., Dat.num.

Phaseclus vulparis. Statistical data. Production, tozambique,

Statisties arc given on the total production (t) c¢f the main crops
(including beans) grown in different oistricts of Mozambique during 1070,
{CIAT)

200¢
31190 INSTITUTO KACIONAL DE ESTATISTICA. MOCAMBEIQUE. 196B8. Comércio
esrecial. Fxportaceo dus principais mercadorias: feijao, (Special trade.
Main commodity exports: beans). In Instituto Nacional de Estatfistica.
Focambique, Anufrio Estatistico 1¢68. Lourenco Marques, Direccao Provincial
dos Servicos de Fconomia ¢ Estatfutica Geral, p.373. Pt., Dat,.num,

Frhagseolus vvlgaris, Stetistical data, Trade. Prices. Mozambique.

2096
31177 INSTTIUTO NACICONAL DR ESTATISTICA, MOCAMBIQUE. 1968. Precos médios de
retslho de alguns produtos alimentares, de aquecirento, luz e higiene
domésticas em vérias cidades da provincia: feijao. (Mean retail prices of
several food and houcehold products, in various cities: bteans). In
Instituto Nucicnal de Fotatfstica, Mocambique, Anudrio Estatistico 1968.
Lourerco Marques, Direccao Frovinelal dos Servicos de Estatfstica. p.451.
Pt.., Dat.num,

Phaseolus vulgaris, Statistical data, Prices. Mozambique,

2097
30181 INSTITUTC NACIOMAL DE ESTATISTICA. MOCAMBIQUE, 1967, Agricultura
empresarial., Culturas, suas 4reas e producao, (Commercial agriculture,
Crops, their areas and production). In Instituto Nacional de Fstat{stica.
Mocambigue. Anu&rio Estatistico 1967. Mocambique, Direecao Provincial dos
Servicos de Estat{stica. PP.296-297. Pt., Dat,num.

Phaseolus vulgaris, Statistical data, Production. Mozambique.

2098
30180 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1967. Agricultura
tradicional. Produtos agrfcolas e florestais comprados aos agricultores,
(Traditional agriculture, Agricultural and forest products bought from
farmers), In Instituto Nacional de Estatistica. Mocambique. Anufrio
Estatf{stico 1967. Mocambique, Direccao Provineial dos Servicos de
Estatfstica, p.300. Pt., Dat.nur.
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Phaseolus vulgaris. Statistical data. Marketing. Mozambique.

2099
31193 INSTITUTO NAGIONAL DF ESTATISTICA. MOCAMBIQUE. 1967. Comércio
especial, Fxportacao das principais mercadorias: feljao. (Special trade,
Main copmodity exports: beans). In Instituto Macional de Estatfistica,
Mocambique. Anuério Estatistico 1667. Lourenco Marques, Direccao Provincial
c¢os Servicos de Economia e Estatistica Geral. p.383. Pt., Dat.nmum.

Phaseolus vulgaris, Statistical data. Trade. Prices. Mozambique.

2100
30451 INSTITUTO HACIONAL DE ESTATISTICA, MOCAMBIQUE. 1967. Importacao para
consumo. (Imports for consumption). Ir Instituto Nacional de Estatistica.
Mocambique. Fstatfsticas do Comercic Externo 1267. Mocambique, Direccao
Provincial dos Servicos de fstat{stica. v.1,p.13. Pt.

Phaseolus vulgaris, Statistical data. Trade. Prices. Malawi. Zimbabwe, Hong
Kong. Singapore. Angcla. Mozambique,

2101
21194 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1967. Precos médios de
retzlho de alpuns produtos alimentares, de aquecirento, luz e higiene
domésticas em vérins clidades da Provincia: feijao. (Mean retail prices of
several food and hcusehold products, in some cities: beans). In Instituto
Nacicnal de Estatistica, Mocarmbique., Anudrio Estatistico 1967. Lourenco
Varques, Pireccao Provincial dos Servicos de Feconomia .2 Estat{stica Geral.
p. U1, Pt., Dat.nwum,

Phaseolus vulgaris, Statistical data., Prices. Mozambique.

2102
31195 INSTITUTC NACIONAL Db FSTATISTICA, MOCAMBIQUE. 1967. Precos médios de
retalho de alguns produtos empregados na alirentacac, aquecimento e higiene
doméstica em Lourenco Marques: feijao. (Mean retail prices of several food
and household praducts in Lourerco Marques: beans). In Institute Nacional
de Estatfistica. Mocambique. Anudrio Estatf{stico 1967. Lourenco Marques,
Direccao Provincial dos Serviccs de Lconoria e Fstatistica Geral. p.hu3,
Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Prices, Mozambique,

2103
30179 INSTITUTC NAC1ONAL DE ESTATISTICA, MOCAMBIQUE., 1966. fgricultura
empresarial., Culturas, suas 4reas e producao, (Commercial agriculture,
Crops, their areas and production). In Institutc Nacional e Estatistica,
Mocambique. Anudrio Estatfstico 1966, Mocambique, Direccao Provinecial dos
Servicos de Estatfistica, pp,282-283. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Production. Mozambique.

2104
30178 INSTITUTC NACTONAL DE ESTATISTICA. MOCAMDIQUE. 1966. Agricultura
tradicional. Produtos agricolas e florestais comprados aos agricultores,
(Tradit.onal agriculture. fgricultuvral and forest products bought from
farcers). In Instituto Nacjonal de Estatistica, Mocambique., Anuério
Estat{stico 1966. Mocambique, Direccao Provincial dog Servicos de
Estatfstica. p.286. Pt., Dat.num.

Phaseolus vulgaris, Statistieal data, Marketing, Mozambique,
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2105
30455 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1966. Importacao para
consumo. (Imports for consumption), In Instituto Nacional de Estatfstica.
Mocambique. Anuidrio Estatfstico 1966, Mocambique, Direccao Provineial dos
Servicos de Estatf{stica. v.1,p.12. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Pr. =2s. Angola. Netherlands,
Zimbabwe. Singapore. Mozambique,

2106
30454 INSTITUTO NACIOMAL DE ESTATISTICA, MOCAMBIQUE. 1966. Importacao para
consuno. (Imports for consumption). Ir Instituto Nacional de Estatfistica.
Mccambique. Fstat{sticas do Comercio Externo 1968. Mocambique, Di—eccao
Provincial dos Servicos de Estat{stica. v.1,p.5, Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Trade. Pricec. Angola. Hong Kong.
Singapore, Mozambique.

2107
31196 INSTITUTC NACICHAL DE ESTATISTICA. MOCAMBIQUE. 1966. Precos médios de
retalho de alguns produtos alimentares, de aquecimento, luz e higiene
domésticar em varias cidades da Provincia: feijao. (Mean retail prices of
several food and houreheld products in some cities: beans)., In Instituto
Nacicnal ce Estatistica, Mocambiquu. Anuério Estatfstico 1966. Lourenco
Marques, Tireccao Provincial dos Servicos de Economia e Estatistica Geral.
p.415.0 Pt., Dat.nuns,

Phareolus vulgaris, Stotistical data. Prices. Mozambique,

2108
31197 INSTITUTC NACIGHAL DE ESTATISTICA. MOCAMBIQUE. 1966. Precos médios de
retalho de alguns produtos eopregados na alimentacao, aquecimento e higienc
doméstice en Lourenco Marques: feijao. (Mean rctail prices of several food
and hourcheld jroducts in Lourenec Marques: beans), In Instituto Nacional de
Fitatfatica. Mocambique. Anudrio Estat{stico 1966. Lourenco Marques,
[ireccac Provincial dos Servicos de Econemia e Estat{stica Geral, p.417,
Ft., Dat.pu:,

Fhaseolus vilgaris, Stetistical data, Prices, Morzambique.

2109
R01EL INSTITUTC NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1965, Agricultura
enprerarial, Culturas, suas Areas o prcducao, {Commercial agriculture,
Crors, their areas and production). In Instituto Nacional de Estat{stica.
Veeambique, Anusrio Estatfstico 1965, Mocambique, Dircccao Provincial dos
Servicos de Estat{stica. Pp.216-217. Pt., Dat.num.

Fharcolus vulgaris, Statistical data. Froduction. Mozambique,

2110
301€3 INSTITUTO NACIONAL DF FSTATISTICA. MOCAMBICUE, 1965. Agricultura
tradicional. Produtos agricelas e florestais comprados aos agricultores,
(Traditional agriculture. Agricultural and forest products bought from
farrerc). Ir Institute Nacional de Estatfstica. Moeambique. Anuirio
Estatistico 1965, Mocambique, Direccao Frovincial dos Servicos de
Estatistica, p.220, Pt., Dat.num.

Phaseolus vulgarie, Statictical data, Marketing. Mozambique.
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2111
30182 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1965. Comércio
especial. Exportacao das principails mercadorias. (Special trade. Main
commodity exports). In Instituto Nacional de Estat{stica. Mocambique.
Anuvédrio Estat{stico 1965. Mocambique, Direccao Provincial dos Servicos de
Estat{stica. p.315. Pt., Dat.num,

Phaseolus vulgaris., Statistical data. Trade. Prices. Mozambique.

2112
31192 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1965. Precos médios de
retalho de a2lguns produtos empregados na alimentacao, aquecimento e higiene
doméstica em Lourenco Marques: feljao, (Mean retail prices of several food
and household products in Lourenco Marques: beans). In Instituto Nacional de
Fstat{stica. Mocambique. Anudrio Estat{stico 1965. Lourenco Marques,
Direccao Provincial dos Servicos de Econwmia ¢ Estatistica Geral. p.355.
Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Prices., Mocambique.

2113
30197 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 196u4. Agricultura
tradicional., Produtos agricolas e florestais comprados aos agricultores.
(Traditional agriculture, Agricultural and forest products bought from
farmers). In Instituto Nacional de Estati{stica. Moccambique, Anuirio
Estati{stico 1964. Mocambique, Direccao Provincial dos Servicos de
Estatistica., p.240. Pt., Dat.num.

Phaseolus vulgaris, Statistical data., Marketing. Mozambique.

2114
31200 INSTITUTC MACIONAL DE ESTATISTICA. MOCAMBIQUE. 1964, Comérecio
espeecial : exportacao das principais mercadorias: feijao. (Special trade.
Main commodity exports: beans). In Instituto Nacional de Estatfistica.
Mocambique. Anuério Estatisticc 1964, Lourenco Marques, Direccao Provincial
dos Servicos de Fconomia ¢ Estat{stica Geral. p.331. Pt., Dat,num.

Phazeolus vulgaris, Statistical data, Trade. Prices. Mozambique.

2115
34101INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1964. Precos médios de
retalho de alguns produtos empregados na alimentacao, aqueeimento e higiene
doméstica em Lourenco Marques: feijao. (Mean retail prices of several food
and household products in lourenco Marques: beans), In Instituto Nacional
de Estatistica. Mocambique. Anuirio Estat{stico 1964. Lourenco Marques,
Direccao Provineis dos Servicos de Economia e Estatistica Geral, p.384,
Pt.,» Dat.num.

Phaseolus vulgaris. Statistical data, Prices, Mozambique,

2116
31198 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1963, Agricultura
empresarial: culturas, suas &reas ¢ producao: feijao. (Commerecial
agriculture: cropa, area, and production: beans)., In Instituto Nacional de
Estat{stica, Mocambique. Anuério Estatfstico 1963. Lourenco Marques,
Direccao Provincial dos Servicos de Economia e Estat{stica Geral,
pp.220-221, Pt., Dat.num,

Phaseolus vulgaris. Statistieal data, Production. Mozambique.
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Statistics are presented on the total area planted (ha) and the total
production (kg) of various crops (including beans), in different districts
of Mozambique, during 1960-61. (CIAT)

2117
30186 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1963. Agricultura
tradiclonal. Produtos agricolas e florestais comprados aos agricultores,
(Traditional agriculture. Agricultural and forest products bought from
farmers), Tn Instituto Nacional de Estat{stica. Mocambique. Anuirio
Estat{stico 1963. Mocambique, Direccao Provincial dos Servicos de
Estatfstica. p.224. Pt., Dat.num,

Phazeolus vulgaris. Statistical data. Marketing. Mozambique.

2118
30185 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1963. Comércio
eapecial. Exportacao das principais mercadorias., (Special trade. Main
commodity exports). In Instituto Nacional de Estatistica, Mocambique,
Anufrio Estatistico 1963. Mocambique, Direccac Provincial dos Servicos de
Estatfatica. p.319, Pt,. Dat.num.

Phaseolus vuigaris. Statistieal data. Trade. Prices. Mozambique.

2119
31199 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1963. Precos médios de
retalho de alguns produtos empregados na alimentacao, aquecimento e higiene
doméstica em Lourenco Marques: feijao. (Mean retail prices of several food
and household products in Lourenco Marques: beans). Ir Instituto Nacional
de Estatistica. Mocambique. Anuirio Estat{stico 1963. Lourenco Marques,
Direccao Provincial dos Servicos de Economia e Estatf{stica Geral. p.349,
Pt,, Dat.num,

Phaseolus vulgaris, Statistical data, Prices. Mozambique,

2120
30311 INSTITUTO HACIONAL DE ESTATISTICA, MOCAMBIQUE, 1962. Agricultura
empresarial., Culturas, suas 4reas e producao. (Commercial agriculture,
Crops, their areas and production). In Instituto Nacional de Estatistica.
Mocambique. Anufrio Estatfstico 1962. Mocambique, Direccao Provincial dos
Servicos de Estat{stica. pp,382-383. Pt., Dat,num,

Phaseolus vulgaria, Statistical data. Production, VMozambique.

Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in different districts of Mozambique in
1959-60. (CIAT)

2121
30310 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1962. Agricultura
tradicional, Produtos agricolas e florestais comprados aos agricultores.
(Traditional agriculture. Agricultural and forest products bought from
farmers), In Instituto Nacional de Estat{stica. Mocambique. Anuirio
Estat{stico 1962. Mocambique, Direccao Provincial dos Servicos de
Estatistica., p.386. Pt,, Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Mozambique,

2122
31302 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1962, Comérecio
especial: exportacao das principais mercadorias: feijao. (Special trade.
Main commodity exports: beans). In Instituto Nacional de Estat{stica.
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Mocambique., Anudrio Estatfstico 1962. lLourenco Marques, Direccao dos
Servicos de Economia e Estati{stica Geral, p.471, Pt,, Dat.num,

Phaseolus vulgaris, Statistical data. Trade. Prices, Mozambique.

2123
31303 INSTITUTO NACICNAL DE ESTATISTICA. MOCAMBIQUE. 1962. Precos médios a
retalho de alguns produtos empregados na alimentacao, aquecimento e higiene
domfotica em Lourenco Marques: feijao. (Mean retail prices of several food
and household products in Lourenco Marques: beans). In Instituto Nacional de
Estatistica. Mocambique. Anufrio Estatf{stico 1962. Loureneco Marques,
Direccao Provincial dos Servicos de [conomia ¢ Estatistica Geral. p.d96.
Pt., Dat.num,

Phaseolus vulgaris. Statistical data. Pricor, Mozanbique.

2124
30309 INSTITUTG NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1961. Agricultura
empresarial. Culturas, suas &rcas ¢ produciao, (Caumercial agriculture.
Crops, their areac and production). In Instituto MNacicnal de Estatistica.
Mocambique. Anuério Estatisticc 1961, Mocambique, Direccac Provincial dos
Servicos de Estatfstica, pp.3hB-349, Pt,, Dat.nu.

Phaseolus vulgaris. Statistical data. Production, Mozumbique.

Statistics are given on total ares planted (ha) and production (kg) of
various crops (including beans) in different distriets of Mozambique in
1958-59, (CIAT)

2124
30200 INSTITUTC HACICNAL DE ESTATISTICA. MOCAMBIQUE. 1961. Agricultura
tradicional. Produtos agricolas e florestais comprados aos agricultores,
(Traditional agriculturc, Agricultural and forest producte boupght from
farmers). In Instituto Nacional de Estatfstica., Mocambique. Anukrio
Estatfstico 1961. Mocambique, Direccao Provincial dor Servicos de
Estatfstica. p.354. Pt., Dat.nur.

Phaseolus vulgaris, Statistical data. Marketing., Mozambique.

2126
31304 INSTITUTC HACICHAL DE ESTATISTICA., MOCAMIIQUE. 1961. Coméreio
especial: exportacao das: prinecipair mercadorias: feijao, {Special trade.
Main commodity exzports: teans). In Instituto Nacional de Estatistiea,
Mocambique. Anuério Estatistico 1961. Lourernco Marques, Dircccazo Provinecial
dos Servicos de Fconomia e Estatistica Geral. p. 446, Pt., Dat,num,

Phaszeolus vulgaris, Statistical data. Trade. Prices, Mozambique,

21217
31505 INSTITUTC NACIOMAL DE ESTATISTICA. MOCKMBIQUE, 1961, Precos médios a
retalho de alguns produtos cnpregados na alimentacao, aquecimento e higiene
doméstica e¢m Lourenco Marques: feijao. (Mean retail prices of several food
and heusehold products in Lourenco Nérquos: teans), In Instituto Macional de
Estat{stica. Moczmbique., Anufirio Estatistico 1961. Lourenco marques,
DPireccac Provincial dos Servicos de Econumia ¢ Estati{stica Geral. p. 478,
Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Prices, Mozzmbique,
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2128
30199 INSTITUTO NACIONAL DE ESTATISTICA., MOCAMBIQUE, 1960. Agricultura
empresarial. Culturas, suas 4reas e producao, (Commercial agriculture.
Crops, their areas and production). In Instituto Nacional de Estat{stica.
Mocambique., Anudrio Estatistico 1960. Mocambique, Direccao Provincial dos
Servicos de Estatistica. pp.316-317. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Production. Mozambique.

Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in different districts of Mozambique in
1957-58. (CIAT)

2129
30168 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1960. Agricultura
tradicional. Produtos agricolas ¢ florestzis comprados aos agricultores,
(Traditional agriculture, Agricultural and forest products bought from
farmers). In Instituto Nacional de Estatistica. Mocambique, Anufrio
Estat{svico 1600. Mocambique, Direccao Provincial dos Servicos de
Estatfstica. p.320. Pt., Dat.num.

Fhaseolus vulgaris, Staticztical data, Marketing., Mozambique,

2130
31306 INSTITUTO NACICHAL DE ESTATISTIC\. MOCAMEIGUE. 1960. Comércio
especial: exportacac das principajs mercadorias: feijao. (Special trade,
Main commodity exports: beans). Ta Irstituto Nacicnal de Estat{stica.
Mocambique. Anu&rio Estatistico 1960. Lourenco larques, Direccao Prqvinecial
dos Servicos de Fconomiaz ¢ Estatistics Gerul. p.#10. Pt., Dat,num,

Phaseclus vulgaris., Statis.ical data. Trade, Prices. Mozambique.

2131
31437 INSTITUTO KACIOMAL DE ESTATISTICA. MCCAMBIQUE, 1960, Comércio
especial: exportacao das principais mercsdorias: feijao, {Special trade,
Main eommodity exports: beans), Ir. Instituto Nacional de Estatistica.
Mocambique. Anudrio Estatistico 1958. Lourenco Marques, Direccao Provincial
dos Servicos de Economia ¢ Estatfstica Geral. p.384, Pt., Dat.num,

Phaseolus vulgari:, Stetistical data. Trade. Prices. Mozambique,

2132
31439 INSTITUTC HACIONAL DE ESTATISTICA. MOCAMBIQUE, 1960. Precos médios a
retalho de alpuns produtos empregados na alimentacao, aquecimento e higiene
domésticac em Lourenco Marques: feijao. (Mecan retail prices of several food
and household products in Lourencc Marques: beans). In Instituto Nacional
de Ectatistica. Mocambique, Anudrio Estatistico 1958. Mocambique, Direccao
Provincial dos Servicos de Economia ¢ Estatistica Geral. p.428, pt.,
bat. rum,

Pnaseolus vulgaris, Statistical data. Prices. Mozambique,

2133
31307 INSTITUTC NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1960, Precos médios a
retalho de alguns produtos empregades na alimentacac, aquecimento o higlene
doméstica em Lourenco Marques: feiljao, (Mean retail prices of several food
and household products in Lourenco Marques: beans), In Instituto Nacional d
Estatistieca. Mocambique. Anuério Fstatistieo 1960, Lourenco Marques,
Direccao Frovineial dos Servicos de Economia e Estatistica Geral, p.u473,
Pt., Dat.num,
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Phaseolus vulgaris, Statistical data. Prices. Mozambique.

2134
31183 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1960. Precos médios a
retalho de alguns produtos empregados na alimentacao, aquecimento e higiene
domésticas em Lourenco Marques: feijao. (Mean retail prices of several food
and household products in Lourenco Marques: beans). In Instituto Nacional
de Estatistica, Mocambique. AnuArio Estatistico 1959. Lourenco Marques,
Direccao Previncial dos Servicos de Economia e Estatistica Geral, p.498.
Pt., Dat.num,

Phaseolus vulgaris, Statistical data, Prices. Mozambique.

2135
30307 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1959. Agricultura
indigena. Produtos agricolas e florestais comprados aos indigenas.
{hboriginal agriculture. Agricultural and forest products bought from
aborigines). In Instituto Nacional de Estatfstica, Mocambique. Anuério
Estatistico 1959. Mocambique, Direccao Provincial dos Servicos de
Estatistica. p.366. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Marketing. Mozambique.

2136
30306 INSTITUTO MACIONAL DE ESTATISTICA. MOCAMBIQUE, 1959. Agricultura fiao
indigena. Culturas, suas 4reas e producao. (Nonaboriginal agriculture.
Crops, their areas and production). In Instituto Nacional de Estatistica.
Mocambique., Anuirio Estatistico 1959. Mocambique, Direccao Provincial dos
Servicos de Estatistica. pp.362~363. Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Production. Mozambique.

Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in the different districts of Mozambique
for 1956-57. {(CIAT)

2137
31433 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1959, Comércio
especial: exportacao das principais mercadorias: feijao. (Spccial trade.
Main cammodity exports: beans). In Instituto Nacional de Estatistica,
Mocambique. Anuirio Estatistico 1957. Lourenco Marques, Direccao Provincial
dos Servicos de Economia e Estatistica Geral. p.374., Pt., Dat,.nua.

Phaseolus vulgaris. Statistical data, Trade., Prices. Mozambique,

2138
31434 INSTITUTO NACIOMAL DE ESTATISTICA. MOCAMBIQUE. 1959. Precus médios a
retalho de alguns produtos empregados na alimentacao, aquecimento e higiene
domésticas em Lourenco Marques: feijao. (Mean retail prices of several food
and household products in Lourenco Marques: beans), In Instituto Nacional
de Estatistica. Mocambique. Anuirio Estatistico 1957. Lourenco Marques,
Direccao Provincial dos Servicos de Econaria e Estatistica Geral. p.417.
Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Prices. Mozambique.

2139
30193 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1958. Agricultura
indigena. Produtos agricolas e florestais comprados aos indigenas.
(Aboriginal agriculture. Agricultural and forest products bought from
aborigines). In Instituto Nacional de Estatistica. Mocambique. Anurio

103



Estatistico 1958, Mocambique, Direccio Provincial dos Servicos de
Estatfistica, p.300. Pt., Dat.nrm.

Phaseolus vulgaris, Statistical data. Marketing. Mozambique.,

2140
30194 INSTIIUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1958. Agricultura fao
indfgena, Culturas, suas freas e producao, (Nonaboriginal agricuiture,
Crops, their areas and production). In Institto Nacional de Estat{stica,
Mocambique. Anuirio Estatfstico 1958. Mocambique, Direccao Provincial dos
Servicos ¢r Zstat{stica. pp.296-297, Pt., Dat,num,

Phaseo!us vulgaris, Statistical data. Production. Mozambique.

Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in different districts of Mozambique for
1955-56, (CIAT)

2il
31435 INSTITUTO NACIONAL DFE ESTATISTICA. MOCAMBIQUE. 1958, Comércio
especial: exportacao das principais mercadorias: feijao. (Special trade.
Main commodity exports: beans). 1n Instituto Nacional de Estatistica,
Mocambique. Anu4rio Estat{stico 1956. Lourenco Marques, Direccao dos
Servicos de Ecoromia e de Estat{stica Geral. p.364. Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Trade, Prices. Mozambique,

2142
31436 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1958. Precos médios do
alguns produtos emprugados na alimentacao, aquecimento e higiene domésticas
em Lourenco Marques: feijao. (Mean retail prices of several tood and
household products in Lourencu Marques: beans). In Instituto Nacional de
Estatistica. Mocambique. AnuArio Estati{stico 1956. Lourenco Marques,
Direccao Provincial dos Servicos de Economia e de Estatfstica Geral. p.408,
Pt., Dat.num.

Praseclus vuizaris, Statistical data., Prices, Mozambique,

2143
30435 INSTIT1TO NACIONAL DE ESTATISTICA, MOCAMBIQUE, 1957. Agricultura
indfgena. Produtos agricolar e florestais comprados aos ind{genas,
(Aboriginal agriculture. Agricultural and forest products bought from
aborigenes)., In Instituto Nacional de Estatfstica. Mocambique, Anuirio
Estati{stico 1957, Mocambique, Direccao Provincial dos Servicos de
Estat{stica. p.292. pt., Dat.,num.,

Phaseolus vulgaris, Statistical data. Marketing, Mozambique,

210y
30187 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1957, Agricultura fao
indfgena. Culturas, suas 4reas e producao. (Nonaboriginal agriculture,
Crops, their areas and production). Inp Instituto Nacional de Estatfstica.
Mocambique, Anufrio Estat{atico 1957, Mocambique, Direccao Provincial dos
Servicos de Estatf{stica. pp.288-289, pt,, Dat.num,

Phaseolus vulgaris, Statistical data. Production, Mozambique,

Statistics are given on total area planted (ha) and production (kg) of

various crops (including beans) in diflerent districts of Mozambique in
1954-55, (CIAT)
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2145
34102 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1957. Comérecio
especial: exportacao das principais mercadorias: feijao. (Special trade.
Main commodity exports: beans). In Instituto Nacional de Estatistica.
Mocambique. Anu&rio Estatfstico 1955. Lourenco Marques, Direccao Provincial
dos Servicos de Economia e Estatf{stica Geral., p.350. Pt., Dat,num.

Phaseolus vulgaris, Statistical data. Trade. Prices. Mozambique.

2146
34 103INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1957. Precos médios a
retalho de alguns produtos empregados na alimentacao, aquecimento ¢ higlene
domésticas em Lourenco Marques: feijao. (Mean retail prices of ceveral food
and household products in Lourenco Marques: beans). In Instituto Nacional
de Estatistica. Mocambique. Anuirio Estatistico 1955. Lourenco Marques,
Direccao Provincial dos Servicos de Econocmia e Estatfctica Geral. p.386.
Pt., Dat.num.

Phaseolus vulgaris., Statistical data. Prices. Mozambique,

2147
30190 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1956. Agricultura
indfgena, Produtos agricolas e florestals compradoc aos indigenas.
(Aboriginal agriculture. Agricultural and forest products bought from
aborigines). In Instituto Maclonal de Estatistica. Mocambique, Anuério
Estatistico 19%6. Mocambique, Direccao Provincial dos Servicos de
Estat{stica. p.280. Pt., Dat.num,

Phaseclus vulgarls. Statistical data. Marketing, Mozambique.

2148
30189 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1956. Agricultura fao
indfigena, Culturas, suas 4rcas e producao. {Nonaboriginal ag-iculture,
Crops, their areas and production). In Instituto Nacional de Estatf{stica.
Mocambique. Anuirio Estat{stico 1956, Mocambique, Direccao Frovincial dos
Servicos de Estatistica. pp.276-277. Pt., Dat.num,

Phaseolus vulguris, Statistical data. Production. Mozambique.

Statistics are given on totzl area planted (ha) and production (kg) of
various crops (including beans) in different districts of Mozambique in
1953-54. (CIAT)

2149
30324 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1955, Agricultura
indigena. Produtos agricolas e florestals comprados aos ind{genas.
(Aboriginal agriculture, Agricultural and forest products bought from
aborigines). In Instituto Nacional de Fstatistica. Mocambique. Anuério
Estat{stico 1955. Mocambique, Direccao Provincial dos Servicos de
Estatf{stica, p.270. Pt., Dat.num,

Fhaseolus vulgaris, Statistical daca. Marketing., Mozambique.

215¢C
30325 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE, 1955, Agricultura fiao
indfgena. Culturas, suas 4reas e producao. (Nonaboriginal agriculture,
Crops, their areas and production). In Instituto Nacional de Estat{stica,
Mocambique. Anuério Estatfstico 1955, Mocambique, Direccao Provincial dos
Servicos de Estatf{stica. pp.266-267. Pt,

Phaseolus vulgaris, Statistical data. Production. Mozambique.
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Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in different districts of Mozambique in
1952-53. (CIAT)

2151
31179 INSTITUTO NACIGNAL DE ESTATISTICA. MOCAMBIQUE. 1955. Comérecio
especial. Exportacac das principais mercadorias: feijao. (Special trade.
Main commodity exports: beans). In Instituto Naclonal de Estatistica.
Mocambique. Anvdric Estatfstico 1954, Lourenco Marques, Direccao Provincial
dos Servicos de Estat{stica. p.324. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Mozambique.

2152
31180 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1955. Precos médios a
retalho de alguns produtos empregados na alimentacac, aquecimento e higiene
domésticas em Lourenco Marques: feljao., (Mean retail pricec of several food
and houschecld products in Lourenco Marques: beans). In Instituto Nacional
de Estat{stica. Mocambique. Anudrio Estatfatico 1954. Lourenco Marques,
Direccac Provincial dos Servicor de Estatistica. p.359. Pt., Dat.num,

Phaceolus vulgaris, Statistical data. Prices. Mozamtique,

2152
30302 IMSTITUTC NACICNAL DE ESTATISTICA. MOCAMBIQUE, 1954, Agricultura
indfgena. P sautor avricolas ¢ florestaic comprados aos indigenas,
(Aboriginal agriculture. Agricuitural and forest products bought from
aborigines). Ir Instituto Macional de Estatfstica., Mccambique. Anuirio
Estatistico 1954, Mocambique, Direccao Provincial dos Servicos de
Estatfstica. p.250. Pt., Dat.nur.

Phaseolus vulgaris, Statistical data. Marketing., Mozambique,

z154
303C1 INSTITUTO NACIOMAL DE ESTATISTICA. MOCAMBIQUE. 1954, Agricultura nao
indigena, Culturas, suas dreas o producao, (Nonaboriginal agriculture.
Crops, their areas and production), In Instituto Hacional de Estitistica.
Mocambique. Anuirio Estatiatico 1954, Mocambique, Direccac Provineial dos
Servicos de Estat{stica. pp.2W6-247. P1., Dat. num,

Phageolus vulgaris. Stutintical deta. Production, Mozambique,

Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in different districts of Mozambique in
1951-52, (CIAT)

2184
31181 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1954, Comércio
especial ; exportacao dus prineipails mercadorias: feijao. (Special trade,
Main commodity exports: beans). In Instituto Naclonal de Estatistica.
Mocambique. Anufrio Fstat{stico 1953. Lourenco Marques, Direccao Provincial
dos Servicos de Fstatfstica. p.318. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Trade. Prices. Mozambique,

2156
31431 INSTITUTO HACIONAL DE ESTATISTICA. MOCAMBIQUE, 1954, Comérecio
especial: exportacao das principals mercadorias: feijao, (Special trade.
Main commodity exports: beans). In Instituto Nacional de Estatistica,
Mocambique. Anuirio Estat{stico 1952, Lourenco Marques, Direccao Provincial
dos Servicos de Fconomia e Estatistica Geral, p,302. Pt., Dat,num,
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Phaseolus vulgaris, Statistical data. Trade. Prices. Mozambique.

2157
31182 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1954, Precos médios a
retalho de alguns produtos ecpr~gados na alimentacao, aquecimento e higiene
doméstica em Lourenco Marques: frijao, (Mean retail prices of several food
and household products in Lourenco Marques: beans). In Instituto Nacional
de Estat{stica. Mocambique. Anuirio Estatistico 1953. Lourenco Marques,
Direccao Provincial dos Servicos de Estatfstica. p.334. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Prices. Mozambique.

2158
31432 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE. 1954, Precos médios a
retalho de alguns produtos empregados na alimentacao, aquecimento e higiene
doméstica em Lourenco Marques: feijao. (Mean retaill prices of several food
and household products in Lourenco Marques: beans), In Instituto Nacjonal
de Estat{sticu. Mozambique. Anudrio Estat{stico 1952. Louranco Marques,
Direccao Provincial dos Servicos de Eccnamia e Estatfstica Geral. p.318.
Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Prices. Mozambique.

2159
30305 INSTITUTO NACTONAL DE ESTATISTICA. MOCAMBIQUE. 1953, Agricultura
indfgena. Produtos agrficolas e florestais comprados aos ind{genas,
( Aboriginal agriculture. fgricultural and forest products bought from
aborigines). In Tnstituto Nacionzl age Estatf{stica., Mocambique. Anuério
Estat{stico 1953, Mocambique, Direccao Provincial dos Servicos de
Estat{stica. p.246. Pt., Lat,num,

Phaseolus vulgaris. Stetistical data, Marketing. Mozambique.

2160
30304 1KSTITUTO NACIOHAL DE ESTATISTICA. MOCAMBIQUE. 1953, Agricultura nao
ind{gena. Culturas, suag &reas ¢ producao. (Honaloriginal agriculture.
Crops, their arcas and produetion). In Instituto Nacional de Estatistica,
Mocambique. Arudrio Estatistico 1953. Mocambique, Dircccao Provincial dcs
Servicos de Estatistica., pp.2W2-243, Pt.,, Dat.num.

Phaseolur vulgaries. Stutistical data. Froduction. Mozambique,

Statictics are given on total arca planted (ha) and production (kg) of
various crops (including beane) in the different districts of Mozambique
for 1950-51. (CIAT)

. 2161
30196 INSTITUTO NACICHAL DE ESTATISTICA. MOCAMEIQUE, 1952. Agricultura
indfgena. Produtos agricolas e florestais comprados sos ind{genas,
(Aboriginal agriculture. Agricultural and forecst products bought from
aborigines). In Instituto Nacional de Estatistica. Mocambique. Anu&rio
Estat{stico 1952. Mocambique, Direccao Provincial dos Servicos de
Estati{stica. p.232. Pt., Dat.nun.

Phaseolus vulgaris, Statistical data, Marketing. Mozambique

2162
30195 INSTITUTO NACIONAL DE ESTATISTICA. MOCANBIQUE. 1952. Agricultura nao
indfgena. Culturas, suas 4reas e producao. (Nonaboriginal agriculture.

Crops, their areas and production). In Instituto Nacional de Estatistica.
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Mocambique. Anuirio Estatfistico 1952, Mocambique, Direccao Provincial dos
Servicos de Estat{stica. pp.228-229. Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Production. Mozambique.

Statistics are given on total area planted (ha) and production (kg) of
various crops (including beans) in the different districts of Mozambique
for 1949-50. (CIAT)

2163
31178 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1952, Precos médios dos
produtos alimentares de origem vegetal, em Lourenco Marques: fei jao,
(Mean retail prices of vegetables in Lourenco Marques: beans), In Instituto
Nacional de Estatf{stica. Mocambique. Anuirio Estatistico 1950. Lourenco
Marques, Direccao Provincial dos Servicos de Estatistica. p.415. pt.,
Dat.num.

Phaseolus vulgaris, Statistical data. Prices. Mozambique,

2164
30312 INSTITUTO NACIONAL DE ESTATISTICA, MOCAMBIQUE. 1950. Comércio com os
indigenas. Produtos agricolas e florestals comprados aos indigenas pelo
coméreio da Colénia, e sua existencia em armazén em 31 de Dezembro. {Trade
with aborigines. Agricultural and forest products bought from aborigines as
part of the Colony's trade, and their stock up to December 31). In
Instituto Macional de Estat{stica. Mocambique. Anuério Estatistico 1950.
Mocambique, Direccao Provineial dos Servicos de Estatistica. p.409. Pt.,
Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Mozambique.

2165
30313 INSTITUTO NACIONAL DE ESTATISTICA. MOCAMBIQUE., 1950. Movimento de
rercadorias em cabotagem, (Commodity movement in coastal trade), In
Instituto Nacional de Estatfstica. Mocambique. Anuirio Estat{stico 1950.
Mocambique, Direccao Provincial dos Servicos de Estatistica. pp.379~380,
Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Marketing. Prices, Mozambique,

2166
31083 MISSAO DE 1NQUERITO AGRICOLA DE MOCAMBIQUE. 1973. Feijao europeu,
(Cultivation of Furopean beans). In Missao de Inquérito Agricola de

Mocambique., Estat{sticas Agricolas de Mocambique 1970. Mocambique, p.16,
Pt., Dat.num,

Phaseolus vulgaris. Statistical data. Production, Mozambique,

Statistics are presented on the no. of farms growing European bean var,,

their area (ha) and production (t} in different districts of Mozambique.
(CIAT)

2167
31084 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE. 1973. Feljao regional,
(Cultivation of regiloral beans). In Missao de Inquérito Agricola de
Mocambique, Estatfsticas Asricolas de Mocambique 1970, Mocambique, p.17,
Pt., Dat.num,

Phaseclus vulgaris. Statistical data, Production, Mozambique.
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Statistics are presented on the no. of farms growing regional bean var.,
their area (ha) and production (t) in different districts of Mozambique.
(CIAT)

2168
31085 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE. 1972. Feijao europeu.
{Cultivation of Europcan beans). In Missao de Inquérito Agricola de
Mocumbique. Ertat{sticas Agricolas de Mocambique 1969. Mocambique,
p.2.1.2.3. Pt., Dat,num,

Phaseolus vulgaris. Statistical data. Production, Intercroppping.
Monocropping. Mozambique,

Statistics on the cultivation of European bean var. in different districts
of Mozambique are presented. Data are provided on the no. of farms growing
monocropped beans and the total production (t)., Data on area (ha) are
glven separately for monocropping and associated cropping systems, and
total area. (CIAT)

2169
31086 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE, 1972. Feljao regional,
(Cultivation of regilonal beans). In Missao de Inquérito Agricola de
Mocambique. Estatisticas Agricolas de Mocambique 1969. Mocambique,
p.”.1.2.4, Pt., Dat.num,

Pnaseolus vulgaris. Statistical data. Production. Intercroppping.
Monocropping. Mozambique,

Statistics are presented on the cultivation of regional baan var. in

dif ferent distriots of Mozambique, Data are provided on the no. of farms
growing beans in monoculture and total bean production (t). Data on area
(ha) are glven separately for total area and area devoted to monocropping
and associated cropping. (CIAT)

2170
31081 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE., 1970. Feijao europeu,
(Cultivation of European beans). In Missao de Inquérito Agricola de
Mocambique. Estatisticas Agricolas de Mocambique 1968. Lourenco Marques,
Mocumbique, p.2.1.2.1, Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Production. Intercroppping.
Monocropping. Mozambique.

Statistics on the cultivation of European bean var. in Mozambique are
presented. Data are provided on tne no. of bean-producing farms and their
area (ha) for the different districts. Data on production (t) are divided
into total production and production for different cultivation systems
(monocropping, associated cropping, and broadcast sowing), (CIAT)

2171
31082 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE. 1970. Feijao regional.
(Cultivation of regional beans). In Missao de Inquérito Agricola de
Mocambique. Estatf{sticas Agricolas de Mocambique 1968. Lourenco Marques,
Mocambique, p.2.1.2.2. Pt., Dat.num,

Phaseolus vulgaris, Statistical data. Production, Intercroppping.
Monocropping. Mozambique.

Statistics are presented on the cultivation of regional bean var, in
different districts of Mozambique, Data on the no. and area (ha) of farms
growing beens in monoculture are provided. Data on production (t) are
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given separately for total production and production in different
cultivation systems (monocropping, associated cropping, and broadcast
sowing). (CIAT)

2172
30420 MISSAO DE 14QUERITO AGR1COLA DE MOCAMBIQUE. 1966. Areas com culturas
consociadas: estratos. (Areas under associated cropping: strata). In Missao
de Inquérito Agricola de Mocambique. Recenseamerto agricola de
Mocambique., 9. Inhambane 1965. Mocambique, p.2.3.3. Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Production. Intercropping. Manihot
esculenta. Mozambique,

2173
30425 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE. 1966, Areas com culturas
consociadas (ha); concelhos ou circunscricoea. (Areas under associated
cropping (ha); towns or districts). In Missao de Irquérito Agricola de
Moeambique. Recenseamento agricola de Mocambique, 9. Inhambane 1965,
Mocambique, p.2.2.2. Pt., Dat.num.

Phaseolus vulgaris., Statistical data. Intercropping. Manihot esculenta. Zea
mays. Mozambique.

2174
30426 MISSAO DE INQUERITO AGRICOLA DE MOCAMBIQUE. 1966. Areas cultivadas
(ha), expressas em percentagens, por estratos. (Cultivated areas (ha),
expressed in percentages, by strata). In Missao de Irquérito Agricola de
Mocambique. Recenseumento agricola de Mocambique. 9. Irvhambane 1965.
Mocambique, p.I1. Pt,, Dat.num.

Phaseolusn vulgaris, Stotictical data. Intercropping. Monocropping.
Mozambique,

217Y
31172 MISSAO DE INQGEKITO AGRICOLA DE MCCAMBIQUE, 1966. leljao europeu,
(Cultivation of Europcan beans). In Missao de Inquérito Agricola de
Mocambique, Reeencearmente Agricola de Mocambique, 9. Inhambane 1965.
Mocambique, p.2.1.5, Pt., Dat.num.

Phaseolus vulgaris, Statistical data. Production. Intercroppping.
Monocropping. Furm size. Mozamtique,

Statistics on the cultivation of Europear. bean var, in Mozambique are
presented., Data are provided on the no., of bean growers and the area
planted (ha) in morocwlture. Dat: on production (L) are given separately
for monocropping, associated cropping systems, and total production, Farms
are clasaified in terms of size (from less than 0.1 to less than 0.5 ha),
and the no, of bean growers, the arca (ha) and production (t) of
monocropped beans are glven for each farm size, (CIAT)

2176
31174 MISSAC DE INQUERITO AGRICOLA DE MOCAMBIQUE. 1966. Feljao regional.
(Cultivation of regional teuns). In Missao de Inquérito Agricola de
Mocambique. Recenseamento Agrfcola de Mocambique. 9, Inhambane 1965.
docenbique, (L 001.6. P, Dat.num.

Phascolus vulgaris, Statistical data, Production. Monocropping.
Intercroppping. Farm size. Mozambique,

Statistics on the cultivation of regional bean var, in Mozambique are
presented. Data are included on the no. of bean growers, and the area (ha)
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planted ir monoculture. Data on production (t) are given separately for
monocropping, zsscvelated cropping, broadcast sowing and total production,
Farms are classified according to size, and the no. of bean growers, area
(ha), and productior (t) of monocropped beans are given for each farm size,
(CIAT)

2177
31173 MISSAG DE INQUERITO AGRICOLA DE MCCAMBIQUE, 1966. Leguminosas: nfmero
de exploracoes que as produzem, &reas e producoes respectivas, por classes
de tamanho; por concelhos ou circunsericoes, (Legumes: farm nunber, area,
and productlion by rize, town or district). In Miscao de Inquérito Agricola
de Mocampique. Hecenseamento Agricola de Mocazmbique., @, Inhambane 1965.
Mocambigue, p.2.1.2, Pt,, Dat.num.

Phaseclus vulgaris, Statistical data., Production, Mozambique.

2178
30428 MISSAC Dt INQUERITO AGRICOLA DE MOCAMBIQUE. 1966, Mé&dias: 4reas
cultivadas (ha) e producoes (kg) por estratos., (lMean cultivated areas (ha)
and production (kg) bty strata)., In Mizsao de Inquérito Agricola de
Mocambigque. Recensearento agricola de Mocambique, 9, Inhambane 1965.
Mceambique, 2p. PL., Dat.num.

Thaseolus vulgaris, Statistical datua, Production. Mozambique.

2179
30429 MISSAC DE INQUERITC AGRICOLA DE MOCAMBIQUE. 1966¢. NGmero de
agriculteres: &rcan cultivadas e producoes (por cultura). (Number of
farmers: cultivated arvas and production (per crop)). In Missao de
Inquérite Agrfcola de Mocumbique, Recenscamento agriceola de Mocambique. 9,
Inhambane 1665, Mocambtique, 1p. Pt., Dat.nmum.

Phaseolur vulguris. Ctetistieal detas. Froduction, Monocropping,
Intercroppirg. Farn cize. Farmers, Mozambique,

2180
30430 MISSAC DE IKCUEERITG AGRICOLA DF MOCAMBIQUE. 1566. NGmero de
agricultorer por ectrites expr O en percetagens, por ectrato, (Number of
farmers per stratulmg expresced fn o percentage per stratum). In Missao de
Inquérite fgrfcols de Mocumbigue, Recenveomente agricola de Mocambique, 9,
Irhamtarne 1405, Mocamtique, 15, Ft., Dut.nus,

Phaseoltr vulygaris, DMtetinticsl duta. Farmere, Mezambigue,

10
30423 MISSAC DE INGUERITC AGHICOLA T MCCAMPICUE, 1966, NGoero de parcelas
com culturan consociadar, exprerso em percentapens, por estrato, (Number of
plots with arrcciated crope, exprerced in percentages, ty ctratum), In
Miscao de Inguérite Agricola de Mocemtique, Fecenseamento agricola de
Mocambique, 9. Irnhanbtane 1965, Mocambique, pp.2.2.4-2.3.5. Pt., Dat.num.

Fhareclus vulgeris, Ctatistical duta, Intercropping. Marihot esculenta, Zea
mays, Mczambique,

2162
30422 MISSAC DE INGQUERITO AGRICOLA DE MOCAMBIGUE, 1966. Nfmero de parcelas
com culturas contocladas, por estratos, (Numter of rlots with assoclated
crops, by stratz). In Mizsac de Irquérito fgrfcola de Mocambique.
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Recenseamentc agrfcola de Mocambique. 9., Inhambane 1965. Mocambique,
p.2.3.2. Pt., Dat.num.

Phaseolus vulgaris. Statistical data. Intercropping. Manihot esculenta. Zea
mays. Mozambique.

2183
30523 PRECOS DOS produtos agricolas verificados no marco nos vérios
mercados da provincia. (Prices of agricultural preducts verified within the
framework of several provincial markets). Gazeta do Agricultor 18(202) :92-
93. 1966, Ft., Dat,num.

Phaseolus vulguris, Statistical data. Comsumption, Prices. Mozambique.

2184
30524 PRECOS DOS produtos agricolas verificados no mes de Abril nos vArios
mercados da provincia. (Prices of agricultural products verified in April in
several provineial markcts). Gazeta do Agricultor 18(203) :122-123. 1966.
Pt., Dat.num.

Phaseolus vulgaris. Statistical data, Consumption, Prices. Mozambique,

218%
30419 MISSACG DE INQUERITO AGRICOLA DE MCCAMBIQUE. 1966, Producoes (ton) por
estratos, concelhon ou circunsoricoes. (Production (t) by strata and by
towns or dictricte), In Missao de Irquérito Agricola de Mocambique,
Recenseamento agricola de Mocawbique. 9, Inhumbane 1965. Mocambique, pp.ilv,
2,2.3, 2.2.6. Pt., Dat.num,

Phaseolus vulgaris. Stutistical data. Production. Monocropping.
Intercropring. Mozambique.

NIGERIA

2186
30001 KNIPSCHEEH, H.C. 1961, Rural retail prices (1979-1980) of major food
crops in South VWest Nigeria, Ibadan, Nigeria, International Institute of
Tropical Agriculture. Agricultural Economics Information Bulletin no.2. 6p.
En.

Phaseolus vulgaris, Statistical data, Prices. Consumption. Nigeria,

Data on monthly rural retail prices for major food crops (including beans)
in the areas of Oyo and ITbadan, in SW Nigeria, are given for 1979 and 1980,
(CIAT)

2187
29597 KNIPSCHEER, H.C. 1979, Prices (1973-1979) of major food crops in South
West Nigeria (rice, maize, beans, gari, yam, and palm oil in Ibadan and Oyo
rural regions). Ibadan, Nigeria, International Institute of Tropical
Agriculture. Apricultural Economies Information Bulletin no.u,
26p. En,, I1,

Phaseolus vulgaris, Statistical data. Prices. Consumption, Nigeria,

Data on rural retail prices for major food crops {including teans) in the
areas of Oyo and Ibadan, in SW Nigeria, are given for 1973-79, Graphsa
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illustrate monthly and quarterly trends; tables present the annual
information., (CIAT)

2188
26511 SODIPO, O.A.; ARINZE, H.U. 1985. SAPONIN CONTENT OF SOME NIGERIAN
FOODS. JOURNAL OF THE SCIENCE OF FOOD AND AGRICULTURE 36(5) :407-408. EN,,
SUM. EN., 6 REF. (DEPT. OF BIOCHEMISTRY, COLLEGE OF MEDICAL SCIENCES, UNIV.
OF MAIDUGURI, P.M.B. 1069, MAIDUGURI, NIGERIA)

DIETARY VALUE; NIGERIA; NUTRITIVE VALUE; PHASEOLUS VULGARIS.

SAPONINS WERE EXTRACTED AND PURIFIED FROM MILLET, BEANS, SORGHUM VULGARE,
AND GROUNDNUT. BEANS WERE FOUND TO CONTAIN A CONSIDERABLE AMOUNT OF SAPONIN
(245.0 MG/KG), WHILE MILLET, S. VULGARE. AND GROUNDNUT CONTAINED 194.7,
72.7+ AND 48.8 MC/KG DRY WT, BASIS, RESP. (AS)

REUNION

2189
29921 BEUNARD, P.; MICHELLON, R. 1986. EFFET DE L'INOCULATION DU HARICOT
PAR DEUX SOUCHES DE RHIZOBIUM PHASEOLI .(EFFECT OF INOCULATING BEANS WITH
TWO STRAINS OF RHIZOBIUM PHASEOLI). AGRONOMIE TROPICALE 41(2):128-131.
FR., SUM. FR., EN., ES., 13 REF. (IRAT-CIRAD, BP 5035, 34032 MONTPELLIER
CEDEX, FRANCE)

PHASEOLUS VULGARIS; CULTIVARS; RHIZOBIUM PHASEOLI; STRAINS; INOCULATION;
NITROGEN FIXATION; FRANCE; REUNION; COLOMBIA; HAITI.

GREENHOUSE AND FIELD TRIALS WERE CUNDUCTED IN FRANCE AND REUNION, RESP., TO
STUDY THE RESPONSE OF 2 BEAN VAR. (MARLAT AND TRIOMPHE DE FARCY) TO
INOCULATION WITH 2 RHIZOBIUM PHASEOLI STRAINS (HFE AND CIAT 407 FROM HAITI
AND COLOMBIA, RESP.). THE HETEROGENEITY OF BOTH GREENHOUSE AND FIELD RESULTS
DID NOT ALLOW ANY CONCLUSION TO BE REACHED; HOWEVER, IT APPEARS THAT VAR.
BREEDING AND THE CHOICE OF EFFICIENT R. PHASEOLI STRAINS HELP AVOID THE
MASSIVE USE OF FERTILIZERS. EXPT, SHOULD BE CARRIED OUT WITH VAR, HAVING
HIGH N FIXATION. (CIAT)

RWANDA

2190
33224 BALTENSWEILER, M. 1987. Programme régional du CIAT 1'amélioration du
haricot dans la région des Grands Lacs en Afrique Centrale
Rwanda/Zaire/Burundi. Rapport Je stage 21,3.1987-8.4.1987. (CIAT regional
program for bean breeding in the Great Lakes region in Central Africa,
Rwanda/Zaire/Burundi. Study report), Cali, Colombia, Centro Internacional de
Agricultura Tropical. 50p. Fr., 14 Ref., Il.

Phaseolus vulgaris. Agricultural projects, Statistical data. Production.
Rwanda. Zaire. CIAT-2.

The geographical area involved in the CIAT Great Lakes bean project is
described in detail, giving particular cmphasis to Rwanda and the North and
South Kivu subregions of Zaire. General information is also included on
population, climate, and soils, Statistics on bean production, area
planted, and no. of farmers growing this crop are presented for 1981-84

for each subregion. The differences between the data for both North and
South Kivu are analyzed and discussed. (CIAT)
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2191
24646 CAMERMAN, A.; HAKIZIMANA, A. 1975. LA SYMBIOSE RHIZOBIUM-LEGUMINEUSES
AU RWANDA. (RHIZOBIUM-LEGUME SYMBIOSIS IN RWANDA). RUBONA, INSTITUT DES
SCIENCES AGRONOMIQUES DU RWANDA. NOTE TECHNIQUE NO.6. 48P. FR., 28 REF.

FERTILIZERS; INOCULATION; N; NODULATION; PHASEOLUS VULGARIS; RHIZOBIUM;
RWANDA; SYMBIOSIS.

THE IMPORTANCE OF INOCULATION FOR THE TRADITIOMAL RWANDAN FARMER AND THE
RESEARCH SITUATION AND MEANS AT THE INSTITUT DES SCIENCES AGRONOMIQUES DU
RWANDA ARE DISCUSSED AS WELL AS RESULTS OBTAINED WITH INOCULATION IN THE
COUNTRY BEFORE 1968. IN ORIENTATION TRIALS CARRIED OUT BETWEEN 1968-70 WITH
BEANS, SCYBEANS, PEANUTS, AND PEAS, A CLEAR DIFFERENCE WAS OBSERVED BETWEEN
THE EFFECTS OF BEAN INOCULATION IN KARAMA AND IN RUBONA, INITIALLY
ATTRIBUTED TO THE SOURCES OF RHIZOBIUM ALREADY EXISTING IN RUBONA (COLLUVIAL
SOILS OF LAKE KILIMBI) WHICH COMPETED WITH THE EVALUATED SOURCES 9.6 AND
9.35.1. BETWEEN 1970-72 THE SYMBIOTIC VALUE OF DIVERSE INOCULUM SOURCES WAS
INVESTIGATED, AND INOCULATION WAS COMPARED WITH THE APPLICATION OF N
FERTILIZER., BETWEEN 1972-74 THE INFLUENCE OF K ON INOCULATION WAS
INVESTIGATED., OVERALL, THE USE OF A SOLID INOCULUM WAS PREFERRED SINCE IT
IS EASIER TO MANUFACTURE, HAS A LOWER COST, AND CAN BE PRESERVED FOR A
LONGER PERIOD OF TIME (3-5 MO.)}. RESULTS WITH BEANS WERE DISCOURAGING; A
DEGENERATION PROCESS OF THE INOCULUM SOURCES DUE TO THE DIFFICULTY IN
MAINTAINING THESE SOURCES IN A GEL MEDIA WAS ASSUMED. 1IN CONTROLLED RURAL
ENVIRONMENTS (GATOVU HILL), SOURCE 9.6 PRODUCED A YIELD OF 1042 KG/HA;
SOURCE 9.35.1, 1139 KG/HA, AND THE UNINOCULATED CONTROL, 981 KG/HA.
FURTHERMORE, TEE INOCULATION OF FALLOW GROUND AND PASTURES IS DISCUSSED AND
RESEARCH RECCMMENDATIONS ARE PRESENTED. (CIAT)

2192
30433 CAMERMAN, A. 1972. Situation de la recherche sur les plantes viviieres
au Rwanda. (Situation of research of food crops in Rwanda). Rubona, Institut
des Sciences Agronomiques du Rwanda. Note Technique no.16. 11p. Fr., Sum,
Fr., En., I1.

Phaseolus vulgaris, Crossbreeding. Phaseolus coceineus, Resistance.
Colletotrichum lindemuthianum. Viroses. Uromyces phaseoli. Drought,
Cultivars, Yields. Rwanda.

The ecologieal conditions prevailing in Rwanda are summarized; the
relutionuhiip between the demographic increase and the decrease of
cultivated areas is mentioned. Research with emphasis on selection is
being carried out at the Institut des Sclences Agronomiques du Rwanda on
different crops (including beans). AL the Rubona exptl, station, croasings
have been made (Phaseolus vulgaris SG W4 x P, coccineus formosus and P.
vulgaris Ibundu x P. aborigineus) to obtain highylelcding var,, resistant to
the major diseases (anthracnose, viroses, and rust). At the Karama exptl,
station, P. vulgaris cuarentino and P. aborigineus were crossed to obtain
drought-resistant var. At the Rubona exptl. station, var, Wulma yielded
1470 and 660 kg/ha in the 1st and 2nd seasons, resp. At the Karama expt.
station, var. Bayo and Mixed Mexico ylelded 870 and 824 kg/ha in the 1st
Season and 1020 and 1080 kg/ha in the 2nd 3eason, resp. At the Rwerere
exptl., station, var. Bataaf yielded 1080 kg/ha in the 1st season. (CIAT)

2193
27002 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL . 1986, GENETIC
IMPROVEMENT. CHARACTER IMPROVEMENT. VARIABILITY FROM INTERSPECIFIC
HYBRIDIZATION, IN weeweecac . BEAN PROGRAM. ANNUAL REPOKT 1985. CALI,
COLOMBIA. WORKING DOCUMENT NO.14. PP.117-122. ALSO IN SPANISH. EN.
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PHASEOLUS VULGARIS; CROSSBREEDING; PHASEOLUS COCCINEUS; SELECTION;
RESISTANCE; ASCOCHYTA; OPHIOMYIA PHASEOLI; COLOMBIA; RWANDA; CIAT-1.

THE OBJECTIVES OF THE COLLABORATIVE PROJECT BETWEEN CIAT AND THE FACULTY OF
AGRONOMY OF GEMBLOUX (BELGIUM) ARE FOCUSED ON THE IMPROVEMENT OF PHASEOLUS
VULGARIS THROUGH A PRCGRAM OF WIDE CROSSES WITH OTHER PHASEOLUS SPECIES.
SEVERAL SPECIES WERE EVALUATED AND USED IN CROSSES, MAINLY OF THE GROUP OF
P. COCCINEUS, IN ADDITION, SEVERAL ACCESSIONS OF THE SUBSPECIES POLYANTHUS
WERE EVALUATED IN POPAYAN, COLOMBIA, FOR THEIR REACTION TO ASCOCHYTA LEAF
SPOT, AND WITHIN THE GREAT LAKES PROJECT, 22 ACCESSIONS OF THE SUBSPECIES
COCCINEUS AND POLYANIHUS WERE EVALUATED IN RWANDA FOR THEIR REACTION TO THE
BEAN FLY. THE RESULTS OF THESE TRIALS ARE PRESENTED iIN TABLE FORM. (CIAT)

2194
30445 DELEPIERRE, G. 1972. Evolution des cultures au paysannat pilote de
Muhero. (Crop evolution in the Muhero pilot rural community). Rubona,
Institut des Sciences Agronomiques du Rwanda, Note Technique no.8. 19p.
Fr., Sum. Fr., Il.

Phaseolus vulgaris, Statisticil data. Production, Socioeconomic aspects.
Timing, Planting. Intercropping. Manihot esculenta. Zea mays. Rwanda.

Prevalling ecological conditions in Muhero, Rwanda, where 90 families
participated in a pilot rural community, are described., Tab with data cn
the evolution of the cultivated area during the 1957-71 period are
included, Data are given on area planted (square metcers) to beans and
different associations (bean-maize, sorghum-bean, cassava-bean, cassava-
bean-maize, barana-bean, banana-bean-malzc, and babana-bcan-sorghum, Beans
are usually planted in the 1st season (October) and are the 2nd major crop
after vorghum, with a mean area planted of 6000 square meter/family/yr.
(CIAT)

2195
27762 DESSERT, K. 1986. COMPATABILITY OF CH-FARM EVALUATION OF BEAN COOKING
TIME 1! RWANDA WITH BAR DROP COOKING TIME INDEX. BEAN IMPROVEMENT
COOPERATIVE. ANNUAL REPORT 29:122-123. FN. (INST. DES SCIEHCES AGRONOMIQUES
DU RWANDA, B.P. 138, BUTARE, RWANDA)

PHAGFOLUS YULGARIS; SEEDS; COCKING; TIMING; CULTIVARS; TECHNOLOGY
EVALUATION; RWANDA.

TWENTY RWANDAN FARMERS WHO HAD PARTICIPATED IN ON-FARM BEAN VAR. TRIALS
DURING THE 2ND GROWING SEASON OF 1985 WERE REQUESTED TO PREPARE AND CONSUME
EACH OF THE VAR. IN THEIR HCMES UNLER TRADITIONAL PREPARATION METHODS.

AFTER CONSUMING EACH OF THE VAR., THE FARMERS EVALUATED COOKING TIME USING A
5 POINT HEDONIC SCALE. SAMPLES WEKE ALSO EVALUATED IN THE LAB. USING THE
BAR METHOD, THIS METHOD CONSISTS OF PLACING 25 SEEDS, SOAKED OVERNIGHT, IN
A COOKER VITH A 90 G METAL ROD RESTING ON TOP OF EACH BEAN. COOKING TIME IS
THAT REQUIRED FOR 13 OF THE 25 RODS TO PERFORATE THE SEEDS. GOOD
COMPATIBILITY BETWEEN FARMERS' EVALUATION OF COOKING TIME UMDER TRADITIONAL
METHODS AND THE LAB. COOKING INDEX WAS OBTAINED. IKINIMBA AND RUBONA 5 WERE
RATED AS THE LONGEST COOKING VAR. BOTH ON-FARM AND IN THE LAB. THE RANGE IN
COOKING TIME INDEX BETWEEN IKINIMBA AND KIRUNDO WAS 15 MIN. (CIAT)

2196
29792 GRAF, W.; TRUTMANN, P, 1987. RESULTS AND METHODOLOGY OF DIAGNOSTIC
TRIALS ON COMMON BEANS (PHASEOLUS VULGARIS) IN RWANDA: A CRITICAL
APPRAISAL. CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL,

10P. EN,, SUM. EN., 5 REF., IL. (CIAT GREAT LAKES BEAN PROGRAM, BP 138,
BUTARE, RWANDA)
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PHASEOLUS VULGARIS; DEVELOPMENTAL RESEARCH; EXPERIMENT DESIGN; TECHNOLOGY;
RWANDA,

THE NATIONAL BEAN PROGRAM OF THE INSTITUT DES SCIENCES AGRONOMIQUES DU
RWANDA CARRIED OUT ON-FARM DIAGNOSTIC TRIALS IN COLLABORATION WITH CIAT, IN
6 NATURAL ZONES OF RWANDA BETWEEN 1984-86. THREE DESIGNS WERE USED: PLUS
ONE, MINUS ONE, AND PLUS ONE EXTENDED. PLUS ONE TRIALS TENDED TO
UNDERESTIMATE THE IMPORTANCE OF SOIL FERTILITY AS A YIELD CONSTRAINT BUT
SHOWED CLEARLY THE IMPORTANCE OF DISFASES. MINUS ONE DESIGNS MADE THE
IMPORTANCE OF BOTH FACTORS VISIBLE AND PLUS ONE TRIALS SHOWED A STRONG
POSITIVE INTERACTION WHEN DISEASE CONTROL WAS COMBINED WITH FERTILIZATION,
NONE OF THE DESCRIBED DESIJNS, HOWEVER, IS ABLE TO COMPLETELY EXPLAIN THE
INTERACTIONS BETWEEN TESTED FACTORS. GIVEN THE VARIOUS ADVANTAGES AND
DISADVANTAGES DESCRIBED ABOVE, THE RESEARCHERS RECOMMEND THAT IF DIAGNOSTIC
TRIALS ARE DETERMINED TO BE NECESSARY IN AN AREA, A CONSIDERABLE EFFORT
SHOULD BE DONE TO FIND REPRESENTATIVE SITES CFF-FARM (SCHOOLS, ETC.) TO
PERKIT THE INSTALLATION OF COMPLETE FACTORIAL TRIALS. IN ADDITION, SEVERAL
PLUS ONE TRIALS COULD BE ESTABLISHED ON-FARM, WHICH WOULD COMBINE A POWERFUL
DESIGN AMD TRIALS MAKING THE INTERACTION WITH FARMERS EASY AND ALLOWING
DIRECT CONCLUSIONS TO BE MADE ON THE POTENTIAL EFFECT OF NEW TECHNCULOGIES
AND INTERACTIONS. PLUS ONE DESIGNS ALONE MAY BE APPROPRIATE WHEMN NO
INTERACTIONS ARE EXPECTED, BUT IN THIS CASE ONE SHOULD SERIOUSLY THINK OF
TESTING DIFFERENT LEVELS OF A TREATMENT AND COMSIDER THE TRIAL AS A STEP IN
TECHNOLOGY TESTING RATHER THAN A DIAGNOSTIC TRIAL., THE METHODOLOGY TO USE
ALSO DEPENDS OM RESOURCES AVAILABLE TO THE RESEARCH PROGRAM. FOR RWANDA IT
IS RECOMMENDED THAT THE RESEARCH PROGRAM BE FOCUSSED ON TECHNOLOGIES THAT
CONTROL BOTH DISEASES AND FERTILITY AT THE SAME TIME OR TO TARGET
TECHYNOLOGIES TO SITUATIONS WHERE 1 FACTOR 1S CONTROLLED THROUGH EXISTING
PRACTICES, SUCH AS DISEASE CONTROL THROUGH THE USE OF CLIMBING BEANS,
TECHNOLOGIES TO CONTROL PESTS SHOULD HAVE 2ND PRIORITY BUT CAN PLAY AN
IMPORTANT ROLE IN SOME AREAS FROM SEASON TO SEASON., THEREFORE IT MAY STILL
BE JUSTIFIEL TO CARRY OUT RESEARCH ON TECHNOLOGIES THAT SEEM EASY TO
GENERATE AND DIFFUSE, SUCH AS SEED TREATMENT AGAINST THE BEANFLY WITH
ENDOSULFAN, (AS)

2197
53907 GRAF, W.; DESSERT, K.; NYABYENDA, P. 1986. Methodologie et résultats
des essals d'adaptabilité du haricot en milieu rural, 1986. (Methodology and
results of bean adaptability trials in rural conditions)., Cali, Colombia,
Centro Internacional de Agricultura Tropical, 8p. En., 7 Ref., Il.

Phaseolus vulgaris. On-farm research. Adaptation. Plant introductions.
Cultivars, Yields, Cultivation. Rwanda, CIAT-1,

On-farm trials were established by the Institut des Sciences Agronomiques
du 3wanda (ISAR) to test bean adaptability in various sites with different
agroecological conditions. The farmer's cultural techniques regarding
planting density and date, sowing method, and crop cultivation were
strictly respected. In the high and middle altitude regions, yields of
bean var. Iintroduced by the ISAR were usually lower than those from the
farmer's mirture whereas in low altitude regions (Muhazi), var. Kilyumukwe
yielded 43 percent more than the local mixture. This var. was also highly
appreciated by farmers at harvest time; observations during the 1st
semester of 1987 indicated that it was often replanted and disseminated.
Based on these results, bean var. Kilyumukwe is recommended for
dissemination in the Eastern Plateau, (CIAT)

2198
31423 HAKIZIMANA, A. 1987. Bean BNF in Rwanda. In Hakizimana, A, Limit &nd
potentiality of fertilization in Rwanda: a report, Rubona, Rwanda, Institut
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des Sciences Agronomiques du Rwanda. pp.13-15. En. Paper presented in IFDC
Conference, Nairobi, Kenya, 1987. [ISAR-Rubona B.P, 138 Butare, Rwandal

Phaseolus vulgaris. Rhizobium phaseoli, Cultivars, Strains. Nodulation.
Acetylene reduction. Yields. pH. Rwanda. CIAT-2.

Field trials conducted in Rwanda in 1986 confirmed that the spontaneous
nodulation of Phaseolus vulgaris is a function of soil fertility and bean
var. In comparative trials with bean var. Master, Caru 27, Bayomex, and
Rubonas, overall mean values of the vol, of nodules (ml)/5 plants were 2,64
and 0.52 for fertile and poor soils, resp., Data from observations carried
out in Rwanda, compared with data from similar trials in Cameroon in which
CIAT 899 strain was used, show the competitiveness and infectivity of
introduced vs. native ctrains. Since soll acidity (pH less than 4.0} in
some Rwandan reglons inhibits plant fertilizer absorption and the

ef fectiveness of Rhizobium-legume symbiosis, liming is recommended although
it is too expensive for farmers., Seed lime-pclleting is an inexpensive
technique that erubles a better Rhizobium-legume symblos=is by increasing
the pll around roots. Further studies on the double-pelleting teehnique 1st
coat of lime ard 2nd coat of inoculant) are suggested. (CIAT)

2199
31424 INCTITUT DES SCIENCES AGRUNOMIQUES DU RWANDA. 1985, Légumineuses:
haricot (Fhaseolus vulgaris L.). (Legume crops: beans). In Institut des
Scienees Agronomiques du Rwanda. Rapport Annuel 1985, Rubona, Rwanda,
pp.8-59, Fr., 11.

Phaseolus vulgaris. Production. Selection. Cultivars, Yields. Ascochyta
phaseolorum. Inariopsis griceola. Pseudomonas syringae pv. phaseolieola.
Colletotrichum lirdemuthiznun, Yanthomonas campestris pv., phaseoli.
Ramularia phascoli. Climbing beans., Dwarf beans, Fertilizers. Manures.
Intercroppirg. Timirg, Organoleptic properties. Survey. Rwanda.

The importance of heans as the major food crop in Rwanda is highlighted as
shown by data on productio:n (256,956 t) and area planted (305,603 ha) in
1983, CIAT's role in bean research since 1984 ic mentioned; research
conducted by the Institut des Sciences Agronomiques du Rwanda in 1985 are
reported. The seclection scheme is included, indicating the duration of the
process and the criteria used in each stage. Results of screening, var,
comparative, multilocal, regional, and adaptation trials are given in
tables, The econunic importance of diseases and pests was determined and
the resistance of plant material to Ascochyta phateolorum, Isariopsis
griseola, Pseudomonas syringae pv. phascolieola, Colletotrichum
lindemuthianum, Xanthomonas campestris pv. phaseoli, BCMV, and Ramularia
phaseoli was also evaluated. Other trials were established to (1)
determine the best planting distances and staking densities ror climbing
bean var. Cajamarca, (2) compare the effect of organic manure and mineral
fertilizers on bean yields, (3) determine the best planting dates, and (U)
study the performance of beans intercropped with peas. Yields of dwarf
and semi-climbing beans were compared with those of staked and assoelated
climbing beans. The new Lean var. were also evaluated for culinary
characteristics and preference. A survey was conducted in the Butare
region to estimate preference for consumption. Bean var, distributed in
2985 ?re listed in a table indicating amount of seed (kg) distributed,
CIAT

2200
27357 INSTITUT DES SCIENCES AGRONOMIQUES DU RWANDA . 1983. LEGUMINEUSES;
HARICOTS (PHASEOLUS VULGARIS L.), (LEGUMES: COMMON BEAN)., 1IN ~emm-ee .

RAPPORT ANNUEL i983. RUBONA. PP.3-18. FR,
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PHASEOLUS VULGARIS; PLANT INTRODUCTIONS; SELECTION; CULTIVARS; DWARF BEANS;
CLIMBING BEANS; YIELDS; ADAPTATION; STAKING AND TRELLISING; RHIZOBIUM;
RWANDA; CIAT-2.

THE DIFFERENT RESEARCH WORK CARRIED OUT ON BEANS IN 1983 AY THE EXPTL.
STATIONS OF RUBONA, RWERERE, AND KARAMA OF THE INSTITUT DES SCIENCES
AGRONCMIQUES DU RWANT. ARE REPORTED. THEY DEALT WITH THE INTRODUCTION OF NEW
VAR. (ESPECIALLY FRCM CIAT), PEDIGREE SELECTION, SCREENING TKIALS FOR YIELD,
COMPARATIVE TR1ALs OF BUSH, CLIMBING, AND SEMICLIMBING BEAN VAR., AND TRIALS
ON CULTURAL SRACTICES (STAKING METHODS, PLANTING DISTANCES IN CLIMBING
BEANS, RHIZOBIUM IN CLIMBING BEANS). PRELIMINARY RESULTS ARE GIVEN IN TABLE
FORM. (CI1AT)

2201
33228 LAMB, F.“.; HAKDMAN, L.L. 1986, Survey of bean varleties grown in
Rwanda: final report January, 1980-June, 1985.. United States, Agenecy for
International Development, University of Minnesota. 169p. En., Sum. En., 21
Ref., I1. AID-EWANDA Local Crop Storage Cooperative Research, LCS/FSM II
(Research Component).

Phaseolus vulgaris, Survey. Geographical distribution. Planting.
Harvesting, Seecd production. Storage. Cultivars, Germplasm, Production., Seed
coior, Plant architecture, Rwanda.

During a survey of bean seed tyres grown in Rwanda, 539 mixtures of beans
were collected from 482 furms, 115 mixtires from 39 markete, and 66 samples
from farmers selling beans to the dational Grain Storage Beard (GRENARWA)
at 2 warehouses. The v, no. of sced types present in the collected
mixturces was C1, with a range from 1 to 27. Bean planting and harvesting
ceeur during 2 different periods but climatic differences around the
country result in vari‘ation in the specific timing of these activitico.
Seventy-eight percent of Rwanden farmers produce their own seed for the
following season, Fifty-onc percent of them sell a part of their bean
production., Fifty-six percent of farmers use specific mixtures for

apeel fic Vield conditions, including soil type, plant type, iength of
growing ceason snd type of crop association. iixtures are stored
separately in only 25 percent ~f the farm: visited, Factors which limit
production vary with ares of the country but climute, soil fertility, and
insects are the most commor. Plant and seed characteristics were
assocfated; high yield and tolerance te infertile s0il were most often
mentiontd for amall-reeded types while large-secded types were often caid
to have good taste, fact cooking time, and high market prices. Of the 171
ceed Llyper most frequently found i: the country, 57 percent are small-
seeded; 49 percent are mounchrome with a high percentage of these being red
to plnk, & division of foportant secd types by arca of the country
illustrater the regionel vroducer preferences, There are 284 seed types
included 1n & var. reference collection at the Institut des Sclences
Agronar fques du Rwenda at Rutona. Written descriptions and color
photogriphs of ecach seey type complete the collection. (AS)

2202
33225 MUNYEMANA, A. 1687, Contribution & 1'etude de 1'Aacochyta phaseolorum
(Sace) agent Ac 1'Ar cochytose du haricot au Rwanda. (Contribution to study
of Ascochyla phaseolorum). These Ing.Agr. Butare, Universite Nationale du
Rwanda. 127p. Fr., Sum. t'r., 53 Ref., I1.

Phascolus vulgaris, Ascochyta phacecolorum, Climing beans. Cultivars,
Resistance. Yields. Isolation. Culture media., Rwanda.

ihe morpholepy, physiolopy, and pathogenicity of hscochyta phaseolorum was
studied; pathotypes, found in certain regions of Rwanda, were identified.
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The resistance of various bean var, to this pathogen was also determined
under greenhouse and field conditions as well as the correlation between
infection rates and yields. Oat meal-dextrose-agar was determined as the
best culture medium for the mycellium growth of A. phaseolorum whereas FDA
favored its sporulation., Under field conditions, climbing bean var. were
generally more resistant to the pathogen than bush bean var. Isolates from
high alt. (Ruhangeri and Gisenzi) were more aggressive than those from low
to medium alt. (Kibungo). Mean yield losses for var. Rubona 5, Tostado,
and Shikashike were estimated in 51, 35, and 64 percent, resp., when
compared with noninoculated test plants. Yield losses were higher when
infection occurred at the flowering stage. (CIAT)

2203
23495 NEUMANN, I.F. 1984. LA PROMOTIOMN DES CULTURES ASSOCIEES AU PPOJET.
( PROMOTION OF ASSOCIATED CROPPING SYSTEMS IN THE PROJECT). NYABISINNU,
RWANDA, PROJET AGRO-PASTORAL DE NYABISINDU., ETUDES ET EXPERIENCES NO.4, BOP.
FR.,» 6 REF., IL.

AGRICULTURAL PROJECTS; INTERCROPPING; PHASEOLUS VULGARIS; RWANDA; ZEA MAYS.

THE EXPERIENCES OF THE PROJET AGRO-PASTORAL DE NYABISINDU, RWANDA, RELATED
TO THE DEVELOPMENT OF IMPROVED CHOP ASSOCIATIONS, THEIR DISSEMINATION AND
IMPORTANCE, ARE DLSCRIBED. THE TRADITIONAL ASSOCIATED CROPPING SYSTEMS ARE
SUMMARIZED AND ANALYZED BASED ON THE RESULTS OF THE SURVEY CARRIED OUT BY
THE PROJECT AMONG 66 FARMERS. RECCMMENDATIONS ON THE DISSEMINATION OF
ASSOCIATED CROPPING TO COMTROL DISEASES AND ERCSION ARE GIVEN. THE
MAIZE-BEAN ASSOCIATION IS5 GROWN AS A VEGETABLF. WITH A 0.55 X 0.50 M SPACING
AND 35 T MANURE/HA, 133 AND 41 G, RESP., OF MAIZE AND BEANS ARE OBTAINED PEx
PLANT. (CIAT)

2204
24652 NYABYEMDA, P.; MPABANII, A. 1980. RESULTATS DE DEUX ESSAIS COMPARATIFS
VARIETAUX, SUR HARICOTS NAINS (RHC1 77-79) ET VOLUBILES (RHC2 77-79) A
PUBONA. (Ri'SULTS OF TWO COMPARATIVE VARIETAL TRIALS WITH BUSH (RHC1 77-79)
ARD CLIMBING (RHC2 77-79) BEANS IN RUEONA). RUBONA, INSTITUT DES SCIENCES
AGRONCHIQUES DU RWANDA. RESULTATS D'ESSAIS NO.5. 17P. FR., 3 REF., IL.

PHASECLUS VULGARIS; CULTIVARS; ADAPTATION; DWARF BEANS; CLIMBING BEANS;
YIELDS; RWANDA.

DURING 1977-78 A TRIAL WITH BUSH BEANS WAS CARRIED OUT AT THE RUBOMNA STATION
(RWANDA) TO FIND HIGHEN YIELDING VAR, THAN VAR. SAXA AND WITHOUT THRESHING
PROBLEMS, VAR. EMMA AND MUNYU OUTYIELDED BATAAF, AND CARU 3 WAS EQUIVALENT
TO BATAAF. VAR. IMMA PRESENTED A HIGH PROTEIN CONTENT, EARLINESS, AND
RESISTANCE TO CRYPTOGAMIC DISEASES AND TO LODGING, IN ADDITICN TO GOOD SEED
SIZE AND COLOR. HOWEVEK, IT ADAPTED BETTER TO GOOD SOILS THAN TO POOR SOILS.
IN ALMOTHER SIMILAR TRIAL WITH CLIMBING VAR., 8 VAR, OF DIFFERENT PHENOTYPIC
CHARACTERISTICS WERE COMPARED TO IDENTIFY A HIGHER YIELDING VAR. THAN VAR.
54 VAR. GISENYI 1 WAS STATISTICALLY SUPERIOR TO THE CHECK WITH 1939, 656,
1502, AND 1376 KG/HA FOR 4 CROPPING SEASONS. VAR. GISENYI 2 WAS ALSO
CUTSTANDING. (CIAT)

2205
24651 NYABYENDA, P.; MPABANZI, A, 1980. PESULTATS D'UN ESSAI D'INDUCTION DE
MUTATION DE LA COULEUR DU TEGUMENT MOIR DU HARICOT VOLUBILE WULMA. (RESULTS
OF A MUTATION INDUCTION TRIAL OF THE BLACK TEGUMENT COLOR OF CLIMBING BEAN
WULMA). RUBONA, INSTITUT DES SCIENCES AGRONOMIQUES DU RWANDA. NOTE
TECHNIQUE NO.1. 11P. FR., 3 REF,

PHASEOLUS VULGARIS; MUTATION; CULTIVARS; SEED COLOR; FLOWERS; PROTEIN
CONTENT; YIELDS; RWANDA.
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A MUTATION INDUCTION TRIAL OF THE BLACK TEGUMENT COLOR OF VAR. WULMA WAS
CARRIED OUT AT RUBONA STATION (RWANDA) DURING 1580. EMS (0.04-0.08 MOLAR
FOR 6-12 H) WAS USED FOR A TOTAL OF 6 TREATMENTS WITH 200 SEEDS EACH. THE
WASHED SEEDS WERE PLANTED IN THE FIELD (2ND CROPPING SEASON OF 1972); ONLY
600 SEEDLINGS WERE ESTABLISHED, WHICH WERE PLANTED IN POTS IN THE
GREENHOUSE. SUBSEQUENTLY, PLANTS WITH GREEN HYPOCOTYL WERE SELECTED. THE
TRIAL CONTINUED DURING 8 GENERATIONS AND A COMPARATIVE TRIAL WAS CARRIED OUT
WITH 15 STABLF LINES, SEVERAL TYPES OF MUTATION WERE OBTAINED, NOTABLY
CHANGES IN FLOWER AND SEED COLOR AND INCREASES 1N 1000-SEED WT. AND PROTEIN
CONTENT, THE '.:iES KEPT WULMA'S VRGETATIVE CYCLE AND ALSO ITS
SUSCEPTIBILITY . "1hk0OSKS, LINE WUCA 5 OUTYIELDED WULMA (NOT SIGNIFICANTLY)
AND HAD PRODUCT 10N STAMILITY. (CIAT)

SENEGAL

2206
31407 SENEGAL, DIRECTION GENERALE DE LA PRODUCTION AGRICOLE. 1683.
Statistiques de production; cultures maraicheres 1982-1983; haricot,
(1982-1983 statistics on the production of vegetables: beans), In Sénégal.
Direction Générale de la Production Agricole, Rapport Annuel, campagne
1982-1982. Sénégal, Ministere du Développement Rural., pp.52-53. Fr.,
Lat,num,

Phaseolus vulgaris., Statistical data, Yields. Production. Senegal.

Statisties are prosented on area planted (ha), ylelds (kg/ha), and
production (t) of various vegetable crops (including beans) for different
reglons of fenegal during 1982-83, Total datz for 1981-82 are also
ineluded. (C1AT)

2207
31384 SEHEGAL. MINISTERE DU PLANT ET DE LA COOPERATIOM., DIRECTION DE LA
PLANIFICATION, 1976, Travaux groupe mixte Sénégal /FAO, Rome
Septembre/Getobre 1976: rapport de mission, (Collaborative work
Senegal /FAC, FKome Scptember/October 1976: mission report). Sénégal, 13p.
Fr.

Phasec us vulgaris, Statistical data. Consumption, Production. Senegal .

Results of an analysis of statistics collected in Senegal in 1974
indicated that the availability of beans was 0.3 kg/yr. No availability
per day and per capita was calculated for this legume., (CIAT)

SOUTH AFRICA

2208
30695 AUSTIN, M.N,; MARAIS, J.M. 1987. Mcthods of presenting intercropping
results and preliminary results with Zea mays and Phaseolus vulgaris .
South African Journal of Plant and Soil 4(1):1~6. Sum. Fn., Af., 15 Ref.,
“l. (Dept. of Agronomy, University of Fort Hare, Alice, Ciskei, South
Africa)

PHASEQOLUS VULGARIS: INTERCROPPING; ZEA MAYS; RAINFALL; SOUTH AFRICA.
Replacement intercropping trials with maize and dry beans were conducted to
provide information which could lead to a cropping strategy that would

reducc the risk of rainfed crop production in Ciskei, South Africa,
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Attention is focused on the problem of analyzing intercropping expt. It was
connluded that more than 1 method of znalysis was necessary. The gross
yields obtained as well as the competition effecis in terms of the
proportion harvested rather than the proportions sown must be examined.
Replacement intercropping of maize and beans does not appear to provide a
strategy for reducing the risk of rainfed cropping in Cickei, (AS)

2209
28965 BOELEMA, B.H, 1985. A GLASSHOUSE TEST FOR SCREENING GREEN BEAN
CULTIVARS FOR RESISTANCE TO HALO BLIGHT CAUSED BY PSEUDOMONAS SYRINGAE PV,
PHASEOLICOLA, PHYTOPHYLACTICA 17(2):99-100, EN,, SUM. FN., AF., 5 REF.
(HORTICULTURAL RESEARCH INST., PRIVATE EAG X293, PRETORIA, 0001, SOUTH
AFRICA).

PHASEOLUS VULGARIS; SNAP BEANS; FSEUDOMONAS SYRINGAE PV, PHASEOLICOLA;
CULTIVARS; RESISTANCE; LAPORATGRY EXrERIMENTS; SOUTH AFRICA,

A METHOD WAS DEVELOPED FCR TESTING GREEN BEAN CV. FOR RESISTANCE 10 HALO
BLIGHT CAUSED BY PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA. THE METHOD WAS
BASEDOM INFECTI1VITY TITRATIONS. LEAVFS AND PODS WEKE PRICKED WITH A
MICROSYRINGE AND AT THE SAMF TIME A DOSE OF LOW TITER OF THE PATHOGEN,
AVERAGING BETWEEN 6-7 CELLS/PRICK, WAS APPLI1ED. (AS)

2210
26073 BOELEMA, B.H, 1984, INFECTIVITY TITRATIONS WITH RACE 2 OF PSEUDOMONAS
SYRINGAE PV, PHASEOLICOLA IN GREEN BEANS (PHASEOLUS VULGARIS).
PHYTOPHYLACTICA 16(4):327-329. FN., SUM, EN., AF., 5 REF., IL.
(HORTICULTURAL RESEARCH INST., PHIVATE BAG X292, PRETORIA 0001, SOUTH
AFRICA).

CULTIVARS; INOCULATION; FHASEG J& VULGARIS; FSEUDOMONAS SYRINGAE PV,
PHASEOLICOLA; RACES; SNAP BEANS; SOUTH AFRICA.

A STUDY WAS MADE OF THE DOSE/RESPONSE RELATICHNSHIPS BEIWEEN RACE 2 OF
PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA AND TRIFOL1ATE LEAVES AND PODS OF
GREEN BEAN CV. A VAR, OF RELATIONSHIPS INDICATED EITHER INDEPENDENT ACTION
OF THE CELLS OF THE FATHOGEN, OR ANTAGONISM OR FACULTATIVE SYNERGISM AMONG
TEESE CELLS. FACULTATIVE SYNERGISM WAS FOUKD ONLY IN INFECTIVITY TITRATIONS
WITH PODS. 1IN 1 PATHOGEN/CV., COMBINATION, A STRONG INTERACTION AMONG THE
CELLS OF THE PATHOGEN WAS FCUND AT THE HIGHEST INOCULUM DOSE, THE
CONSEQUENCES OF THESE FINDINGS FOR THE SIZE OF THE INOCULUM DOSE TO BE USED
IN CV. RESISTANCE TRIALS 1N A GLASSHOUSE ARE DISCUSSED. (AS)

2211
31054 BOTHA, F.C.; SMALL, J.G.C.; BURGER, A.L. 1987. Characterisation of
pyrophosphate dependent phosphofructokinase from germinating bean seeds.
Plant Science 51(2-3):151-157. En., Sum. Fn., 34 Ref., 11, [Dept. of Botany,
Univ. of the Orange Free State, Bloemfontein 9300, South Africal

Phaseolus vulgaris. Seed. Germination., Fnzymes. South Africa.

The pyrophosphate D-fructose-6-phosphate 1-phosphotransferase (Pi'P) fom
germinating Phaseolus vulgaris ev. Top Crup szeds was purified to a
specifrc activity of 6.5 micromoles/(mg protein)/uin, Mo difference in the
pH optimum for the forward and reverse reactions was found; activation of
the enzyme by fructose-2,6-bisphosthate (fru-2,6-P2) did not affect the pH
optimum, The corcen, of fru-2,6-P2 nceded for half activation (Kav) was 1.0
micromolar, Plicsphate has a marked effect on the affinity of the enzyme
for the activator, increasing the Kav-value to 2.0, 2.8, and 4.5 micromolar
in the prcsence of 1.0, 5.0, and 10.0 micromclar orthophosphate, resp., The
enzyme cxhibits an absolute requirement for a divalent cation and exhibits
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Michaelis-Menton kinetics both in the presence and absence of fru-2,6-p2.
The steady-state substrate interaction data and pattern of orthophosphate
inhibition (uncompetitive towards pyrophosphate and mixed towards fructose-
6-phosphate) suggest a mechanism involving a sequential ternary complex.
(AS)

2212
20715 BOTHA, F.C.; SMALL, J.G.C.; ARMSTRONG, D.J. 1987. Comparison of the
activities and some properties of pyropl.osphate and ATP dependent
fructose-€-phosphate 1-phosphotransferases of Phaseolus vulgaris seeds ,
Plant Physiology B3(4):772-777. En., Sum. En., 37 Ref., I1. (Dept, of
Botany, Univ. of the Orange Free State, Bloemfontein 9300, Republic of South
Africa)

FHASEOLUS VULGARIS; SEEDS; ENZYMES; COTYLEDONS; ATP; SOUTE AFRICA.

The distribution of pyrophosphate: fructosc 6-phosphate phosphotransferase
(PFP) and ATP: fructose-E-phosphate 1-phosphotransferase (PFK) was studied
in germinating bean cv. Top Crop seeda. In the cotyledons the PFP activity
was conmparable with that of PFK; however, in the plumule and radicle plus
hypocotyl, PFP activity exceeds that of PFK, Approx. 70-90 percent,
depending on the stage of germination, of the total PFP and PFK activities
vere rresent in the cotyledons. Pighest specific activity of both enzymes,
however, occurrcd in the radicle plus hypocotyl (64-90 nanomoles/min/mg
protein), Fractionation studies indicate that UQ percent of the total PFK
activity was associated with the plastids while PFP is apparently confined
to the cytoplasm. The cytosolic Isozyce of PFK exhibits hyperbolic kinetics
With respect to fructosc €~P and ATP with Ko values of 320 and 46
micromolar, resp, PFP &lso exhibits hyperbolic kinetics both in the presence
and absence of the activator fructose-2,€-P2. The activation is caused by
lowering the Em for fructote €~F from 18.0 to 1.1 mlllimolar and that for
pyrophosphate (PP1) from 40 to¢ 2% micromolar, resp. Levels of fructose
2,6-P2 and PPi in the sceds arc sufficient to activate PFP and thereby
enable a glycolytic role for PFP during germination; however, the fructose
6-P content appeary to be well below the Km of PFP for this compound and
would thercfore preferentially bind to the catalytic site of PFK, which has
a lower Km for fructoce 6-P, The ATP content appears to be at saturating
levels for PFK., (AS)

2213
29108 BRIIGLALL, $.8.0; VAN STADEM, J. 198%, FFFECT CF AUXIN ON ROOTING AND
ENDOGINOUS CYTOKININ LEVFLS IN LEAF CUTTINGS OF PHASEOLUS VULGARIS L.
JOURNAL OF FLANT PHYSIGLOGY 117(h) :287-292. FN., SUM. EN., 30 REF,, IL,
(PLANT DEVELOPMENT HESEAKCH URIT, DEPT. CF BOTANY, UNIV, OF NATAL,
PIETERMAKITZBURG 3200, SOUTE AFRICA)

PHASEOLUS VULGAKIS ; AUXINS; FCOTING; CYTOKININS; PETIOLES; SOUTE AFRICA.

TREATMENT OF THE PETIOLES CF LEAF EXPLANTS OF PHALLULUS YULGARIS WITH
IBASTIMILATED RGOT IN1TIATION AND ROOT DEVELOPMENT OM THE PETIOLES, BEST
RESULTS WERE GBTAINED WITH 4 CONCN. CF 2C MG/LITER OF THE AUXIN. IMMEDIATELY
AFTER TEE AUXIN TKEATMENT THE LEVELS CF ENDOGEKOUS CYTOKININS IN THE TREATED
EXPLANTS WERE KIGHEF THAN IN THE UNTRFATED MATERIAL. MOST OF THIS DETECTED
CYTOKININ WAS FOUND IN TEE LEAF LAMINA, AUXIN TREATMENT APPARENTLY RESULTED
HOT CNLY IN INCREASED LEVELS OF NCHPOLAR CYTOKININS IN THE EXPLANTS BUT
APPARENTLY ALSO BROUGHT ABCUT A REDISTRIBUTICON OF THESE HORMONES. THIS
RESULTED IN LOW LEVELS OF THESE HORMONES 1N THF TREATED PETIOLES, A
CONDITIONWHICH 1S WELL DCCUMENTED TO BE FAVORABLE FOR THE ROOTING PROCESS,
(AS)
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2214
29169 COETZEE, J.; VAN DER MERWE, C.F. 1986. THE INFLUENCE OF PROCESSING
PROTOCOL ON THE ULTRA- STRUCTURE OF BEAN LEAF CELLS. SOUTH AFRICAN JOURNAL
OF BOTANY 52(2):95-99, EN., SUM. EN., AF., 15 REF., IL. (ELECTRON
MICROSCOPY UNIT, UNIV., OF PRETORIA, PRETORIA, 0002, REPUBLIC OF SOUTH
AFRICA)}

PHASEOLUS VULGARIS; LEAVES; ANALYSIS; LABORATORY EXPERIMENTS; CYTCLOGY;
PROCESSING; SOUTH AFRICA.

BEAN LEAF CELLS EXHIBIT ULTRASTRUCTURAL DAMAGE WHEN GLUTARALDEHYDE FIXATIVES
OR BUFFER WASHES ARE APPLIED FOR PROLCNGED PERIODS. THE MAX. TIMESIN THESE
PROCESSING STEPS ARE INFLUENCED BY THE CHOICE OF BUFFER. PROLONGED PERIODS
IN LOW CONCN. OF ACETONE ALSO CAUSE DAMAGE. THIS DAMAGE IS PROGRESSIVELY
LESS OBVIOUS IN HIGHER CONCN. FXTENDED HOLDING TIMES IN ANHYDROUS ACETONE
ARE POSSIBLE, ESPECIALLY IF PHOSPHATE OR CACODYLATE BUFFERSARE EMPLOYED
DURING FIX.TION, (AS)

2215
28660 DE VILLIERS, O.T.; KOCH, H.M. 1985. THE EFFECT OF THE HERBICIDE
CHLORSULFURON ON PHOTOCHEMICAL REACTIONS IN ISOLATED CliLOROPLASTS OF
PHASEOLUS VULGARIS. SOUTH AFRICAN JOURNAL OF BOTANY 51(4):262-264, FN.,
SUM, EN., AF., 17 REF. (DEPT. OF AGRONOMY & PASTURES, UNIV. OF STELLENBOSCH,
STELLENBOSCH, 7600 REPUBLIC OF SOUTH AFRICA)

PHASEOLUS VULGARIS; CHLOROPLASTS; CARBON FIXATION; HERBICIDES; NUTRIENT
TRANSPORT; SOUTH AFRICA.

THE EFFECT OF CHLORSULFURON ON DIFFERENT PHOTCOCHEMICAL REACTIONS WAS STUDIED
IN ISOLATED CHLOROPLASTS OF KIDNEY BEANS. CHLORSULFURON (10(-4) MOL/DM(3))
INHIBITED BOTH CYCLIC AND NORCYCLIC PHOTOPHOSPHORYLATION AND CO2 FIXATION
BY 15, 22, AND 17 PERCENT, RESP., AND STIMILATED ELECTRON TRANSPORT BY 10
PERCENT. ALTHOUGH CHLORSULFURON AT HIGH CONCH. FUNCTIOMED AS AN UNCOUPLER OF
PHOTOPHOSPHORYLATION IN CHLOROPLASTS, IT DID NOT OPERATE PRIMARILY AS AN
INHIBITOR OF PHOTOSYNTHESIS. (AS)

2216
27792 LECLEZIO, M.F.A.; LEA, J.D.; MOBERLY, P.K. 1984. INTERCROPPING OF
BEANS (PHASEOLUS VULGARIS L.) AND SUGAR-CANE: THE EFFECTOF INTER-SPECIFIC
COMPETITION ON THE GROWTH OF PLANT CANE. SOUTH AFRICAN JOURNAL OF PLANT AND
SOIL 2(2):59-66. EN., SUM. EN., AF., 24 REF,, IL. (SOUTH AFRICAN SUGAR
ASSOCIATION EXPERIMENT STATIOH, MOUNT EDGECOMBE 4300,REPUBLIC OF SOUTH
AFRICA)

PHASEOLUS VULGARIS; INTERCROPPING; SACCHARUM OFFICINARUM; RAINFALL; WATER
REQUIREMENTS; YIELDS; SPACING; PLANTING; SOUTH AFRICA.

THE COMPETITIVE EFFECTS OF INTERCRCPPED BEANS ON THE GROWTH, TILLER
DEVELOPMENT, AND YIELD OF SUGARCANE IN THE SUBHUMID COAST-HINTERLAND OF
NATAL (REPUBLIC OF SOUTH AFRICA) WERE INVESTIGATED OVER 2 SEASONS. IN THE 1ST
SEASON RAINFALL WAS EXCEPTIONALLY LOW AND INTERCROPPING REDUCED TILLER
EMERGENCE, LEAF AREA, AND DM PRODUCTION IN THE SUGARCANE, LOWER SOIL AND
LEAFWATER POTENTIALS WERE MEASURED IN THE INTERCROPPED TREATMENTS. BEANS
APPEAREDTO BE THE STRONGER COMPETITOR AND PRODUCED YIELDS OF UP TO 940
KG/HA. SECOND SEASON RAINFALL WAS FAVORABLE AND TILLER EMERGENCE WAS MORE
PROLIFIC IN THE INTERCROPPING TREATMENTS. THIS, COMBINED WI1TH A HIGHER
DEGREE OF TILLER MORTALITY IN THE MONOCULTURE IN THE PRECEDING AUTUMN AND
WINTER, COMPENSATED FOR REDUCED DM PRUDUCTION IN THE INTERCROPPED TREATMENTS
IN THE 1ST SUMMER. AVAILABILITY OF SOIL MOISTURE WAS THE MAJOR FACTOR
AFFECTING PLANT RESPONSE TO INTERCROPPING., (AS)
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2217
28208 MCGILL JUNIOR, J,A. 1978, DRY BEAN FRODUCTION IN SOUTH AFRICA.
MICHIGAN DRY BEAN DIGEST 2(2):12-14. EN,, IL.

PHASEOLUS VULGARIS; PRODUCTION; TRADE; STATISTICAL DATA; CONSUMPTION; USES;
YIELDS; SOUTH AFRICA.

INFORMATION IS GIVEN ABOUT DRY BEAN PRODUCTION, MARKETING,

EXPORT/IMPORT, CONSUMPTION, USE AND PROMO. iON, AND RESEARCH IN SOUTH AFRICA,
AGROZCOLOGICAL CONDITIONS OF THE AREAS WHERE THIS CROP IS GROWM ‘R
MENTIONED., MORPHOLOGICALCHARACTERISTICS OF THE MAIN BEAN VAR. GROWN IN THE
COUNTRY, LARGE WHITE KIDNEY BEAN, ARE DESCRIBED. ON THE OTHER HAND, NEP II
IS CONSIDERED A PROMISING VAR, YIELDING UP TO 2070 KG/HA. (CTAT)

2218
28219 MICHIGAN, UNITED STATES, AND WORLD DRY BEAN STATISTICS. 1985 MICHIGAN
DRY BEAN DIGEST 9(3):14-18,22. EN., IL.

PHASEOLUS VULGARIS; PRODUCTION; TRADE; STATISTICAL DATA; MEXICO; ARGENTINA;
CHILE; INDIA; VENEZUELA; USA; SOUTH AFRICA; BRAZIL.

STATISTICAL DATA ON PRODUCTION, SUPPLY, AND DISTRIBUTION OF BEANS DURING
1983-85 ARE GIVEN IN TABLE FORM FOR MEXICO, ARGENTINA, CHILE, INDIA,
VENEZUELA, AND USA {NORTH DAKOTA). STATISTICAL DATA ON US EXPORTS OF
DIFFERENT BEAN TYPES DURING 1983-B4 ARE ALSC INCLUDED AND THE SOUTH AFRICAN
BEAN SITUATION IS BRIFFLY DESCFIEED. (CIAT)

2219
26087 NIEUWCULT, C.J.L. 1984, BAYCOR, A NEW FOLIAR AFPLIED FUNGICIDE FOR THE
CONTROL OF RUST CAUSED BY UROMYCES APPENDICULATUS (PERS.) UNGER ON BEANS
(PHASEJLUS SPF,)., PFLANZENSCHUTZ-NACHRICHTEN BAYER 37(1):21-33. EN., SUM.
EN., FR., ES., 7 REF., 1L,

PHASEOLUS VULGARIL; UROMYCES PHASEOLI; DISEASE CONTROL; CHEMICAL CONTROL ;
SOUTH AFHICA,

RESULTS OF FIELD TRIALS COMPARING VARIOUS RATES AND FORMULATIONS CF
BITERTANOL WITH TRIFORINE DURING 1977-82 IN SOUTH AFRICA ARE GIVEN. THE
CURRENT FORMULATION, BAYCOR 300 EC, IS REGISTKRED FOR USE AT 420 ML/HA (126
G A.T./HA) FOR GROUND APPLICATION AND 840 ML/HE (252 G A.J./HA) FOR AERIAL
APPLICATION. IN EACH CASE ADDITION CF AGRI-DEX SPREADER-STICKER AT 625 ML/HA
IS nECOMMENDED. (REVIEW OF PLANT PATHOLOGY)

2220
26911 NOBLE, A.D.; LEA, J.D.; FEY, M.V. 1985, GENOTYPIC TOLERANCE OF
SELECTED DRY EEAN (PHASECLUS VULGARIS L.) CULTIVARS TO SOLUBLE AL AND TO
ACID, LCW P SOIL COMDITIONS. SOUTH AFRICAN JOURNAL OF PLANT AND SOIL
2(3):115-119, EN., SUM. EN., AF., 1C REF,, IL. (DEPT. OF CROP SCIENCE,
UNIV. OF NATAL, P.Q. BOX 375, PIETERMAKITZBURG 3200, REPUBLIC OF SOUTH
AFRICA)

AL; CULTIVARS; P; PH; PHASEOLUS VULGARIS; RESISTANCE; SOUTH AFRICA;
TOXICITY.

TWELVE DRY BEAN CV. WERE GR(WN FOR 7 DAYS ON FILTER PAPER SOAKED WITH
NHUTRIENT SOLUTION CONTAINING A RANGE OF UP TO 10 MMOL AL/CUBIC DECIMETER,
DIFFERENTIAL RESPONSE TO AL TOXICITY, MEASURED AS TAPROOT ELONGATIOHN,
OCCURRED AT AL CONCN. OF GREATER THAN OR EQUAL TO 2 MMOL/CUBIC DECIMETER,
FIFTEEN CV. (INCLUDING & CV, CLASSIFIED IN TERMS OF AL TOLERANCE BY THE
NUTHRIENT-SOLUTIUN METHOD) WERE GROWN IN POTS CONTAINING AN ACID (64 PERCENT
ACID SATURATION OF CATION EXCHANGE CAPACITY), P-DEFICIENT CLAY LOAM SUBSOIL
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(PLINTHIC PALEUDULT), DIFFERENTIALLY TREATED WITH CA{OH)2 AND CAHPOK.2H20.
AFTER 35 DAYS THE PLANTS WERE CLASSIFIED IN TERMS OF TCOLERANCE TO ACID, LOW
P SOIL CONDITIONS, OM THE BASIS OF RELATIVE TOP GROWTH YIELDS. THREE OF 4
CV. SCREENED BY BOTH METHODS WERE CLASSIFIED IDENTICALLY: IAPAR-RAI-S54 AND
W126 AS TOLERANT, AND BAT331 AS SENSITIVE. (AS)

2221
29621 VAN RENSBURG, E.; VAN DYK, L.P. 1986. THE PERSISTENCE IN SOIL AKD
PHYTOTOX1CITY OMN DRY BEANS OF ALACHLOR AND METOLACHLOR AS AFFECTED BY
CLIMATIC FACTORS. SOUTH AFRICAN JOURNAL OF PLART AND SOIL 3(3):95-98. EN.,
SUM, EN., AF.,» 17 REF., IL. (PLANT PROTECTIOKN RESEARCHE INST., PRIVATE BAG
X134, PRETORIA 0001, REPUBLIC OF SOUTH AFRICA)

PEASEOLUS VULGARIS; HERBICIDES; TEMPERATURE; RELATIVE HUMILITY; TOXICITY;
SOUTH AFRICA.

THE PERSISTERCE OF ALACHLOR AKD METCLACHLOR IN SOIL WAS DEYERMINED OVER AN
80-DAY PERIOD AT TEMP. RANGING FKCM 5 TC 50 DFGREES CELSIUS, SOILS WERE
MAINTAINED AT EITHER 50 OR 1€0 PERCENT OF FIELD CAPACITY. THE HERBICILES
WERF LESS FERSISTENT AT HIGH TEMP,, FIT THE CREATER TH& 80,10 00, TID LL°WER
TEE OVERALL DEGRALATION RAYE, THE EFFECT OF TEMP, ON TEE PHYTOTOXICITY GF
THESE 2 SCIL-APPLIED HERBICIPES WAS ALSO DETERMIKED., THE PHYTCTOXIC EFFECT
OF ALACHLOK AND METCLACHLOE CN EEAN CV. KAMBERG WAS GREATEST AT 40 DEGREES
CELSIUS, BEAKS WERE NOT INJURFD AT 30 DFGREES CELSIUS WHEN TREATED WITH
METOLACHLOR AT 1.5 LITERS/HA AND ALACHLOK AT 4.0 LITEKS/EA. AT HIGHER
DOSAGERATES OF 2.0-7.5 LITERS MFTOLACHLOR/HA AND 8,0-20.0 LITERS
ALACHLOR/HA, BEANCSHOWED EVILFNCE CF INJURY, AT TEMP., CF 35 AND' 40 DEGREES
CELSIUS, ALL THE DPOSAGEF KATES KEAR AUVERSE FFFECTS ON THF BEANS, (AR)

2220
27714 VAN STADEN, J.; FORSYTH, C. 1985, CYTOKININ BIOSYNTHESIS IN PHASEOLUS
VULGARIS LEAF EXPLANTS. JCURMAL OF PLANT PHYSIOLOGY 119(1):159-168. EN.,
SUM. EM., 23 KkEr., IL. (PLANT LEVELCPMELT RESEAKCH UNIT, DEPT. OF BOTANY,
UNIV. OF NATAL, FIFTERMAKITZBURG 2200, SOUTE AFRICA)

PHASEOLUS VULGARISL; LEAVES; RUXINS; NUTKRIENT SOLUTION; FOOTING; CYTOKININS;
SOUTH AFRICA.

BEAN LEAF EXFLANTS, THEATED WITH AUXIN TG ENCOURAGE ROOTING, WEKE INCUBATED
IN HOAGLAND'S NUTHIENT SCLUTICK T0 WEICH HAD BEEN ADLDED (U(-14)C)ADENOSINE.
AFTER 3, 5, AND 7 DAYS THE EXFLALTS AND THE KESP. NUTRIENT MEDIA WEKE
ANALYZED SEPARATELY FOK THE FRESENCE OF LALELLED COMPOUNDS, TOTAL
RAPTOACTIVITY HECOVEREDL FKCM THE MEDIA AND THE ETHANOLIC EXTHACTS OF THE
EXPLANTS DECREASED WITH TIMF, ADENOSINE AFPEARED TO BE TAKEN UP BY THE
PETIOLES RELATIVELY KAPIFLY SINCE AFTER 5 DAYS THERE WAS NO DETECTABLE
(14)C-ALENOSINZ IN THE MERIA. (14)C-ADENOSIME LEVELS DETECTEDL IK BOTH THE
LAMINAE AND IN THE PETIOLES PLUS ROOTS ALSO DECREASEL DURING THE EXFTL.
PERICD AND APPEARED TO BE METABOLIZED TO ADENINE AND 3 MORE POLAR COMPOUMDS.
THESE POLARCOMPOUNLS DIL NOT RESFOND TO EITHER ALKALINE PHOSPHATASE OR
BETA-CLUCOSIDASE TREATMENTS AND THEIR IDENTITY 18, AS YKT, UNKNOWN, LABELLED
FREE CYTOKININS WEKE NOT DETECTED IN ANY EXTRACT. ASPECTS OF THIS
TET?BOLISM AND THE POSSIBLE FFFECTS CF AUXIN ON THE SYSTEM ARE DISCUSSED,

AS

2223
29727 VISSER, R,; HOLZAFFEL, W.H.; BEZUICENHOUT, J.J.; KOTZE, J.M. 1986,
ANTAGONISM OF LACTIC ACID BACTERIA AGAINST PHYTOPATHOGENIC BACTERIA., APPLIED
AND ENVIRONMENTAL MICROBIOLOGY 52(3):552-555. FN., SUM, EN., 36 REF., IL.
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(DEPT. OF MICROBICLOGY & PLANT PATHOLOGY, UNIV. OF PRETORIA, 0002 PRETORIA,
SOUTH AFRICA)

PHASEOLUS VULGARIS; YANTHOMOMAS CAMPESTHIS PV. PHASEOLI; ERWINIA CAROTOVORA;
PSEUDOMONAS SYRINGAE PV. SYRINGAE; DISEASE CONTROL ; FICLOGICAL COMNTROL;
LACTOBACILLUS PLANTARUM; INOCULATION; SOUTE AFRICA.

A VAR, OF LACTIC ACID BACTEKIA, ISOLATED FROM PLANT SURFACES AND
PLANT-ASSOCIATFD PROLUCTS, WERE FOUND TO BE ANTAGORISTIC TC TEST STRAINS OF
THE PHYTOPATHOGENS XANTHOMGNAS CAMPESTHIS, FRWINIA CAROTOVORA, AND
PSEUDOMONAS SYRINGAE. FFFECTIVE IN VITRO INHIEITION WAS FOUND BOTH OM AGAR
PLATES AND INBROTH CULTURES. 1IN POT TRIALS, TREATMEKT OF BEAN PLANTS WITH A
LACTCBACILLUSPLANTARUM STEAIN BEFORE INOCULATION WITH PSEUDOMONAS SYRINGAE
CAUSED A SIGNIFICANT HEDUCTICK CF THE DISEASE INCILENCE. (AS)

2224
29622 WATTS, J.F.; DE VILLIERS, O.T. 1966. THE EFFECT CF 2,4,5~TP ON THE
ACTIVITY CF CELLULASF, PECTIK MFTHYLESTERASE AND POLYGALACTUROMASF IN EEAN
EXPLAKTS . SOUTH AFRICAK JOURNAL OF LCTANY 52(3):241-245, FN,, SUM. EN.,
AF., 27 REF,, IL. (DEPT. CF BOTANY, UNIV. OF STELLEKBOSCH, STELLENBOSCH,
7600 REPUBLIC OF SCUTH AFRICA)

PHASEOLUS VULGAFIS; #BSCISSION; FNHZYMES; FETICLES; SOUTE AFRICA.

BEAN EXPLANTS WERE USED AS A MOLEL SYSTEM TO STUDY THE EFFECT OF 2-
(2,4,5-TRICHLOKCPEEKOXY) FROPIONIC ACID (2,4,5-TP) ON CERTAIN ENZYMES WHICH
ARE INVOLVED IN ABSCISSION. AN INCREASF IN CELLULASE ACTIVITY 1IN PULVINI,
PETIOLES, AND ARCCISSION ZGHES DURING TEE COURSE OF LBSCISSION WAS
SIGNIFICANTLY INHIBITED EY 2,4,5-TP. DURING ABSCISSION THE GRADIMNT OF
PECTIN METHYLESTEKASE ACTIVITY IN CONTROL EXPLANTS DECHREASED SIGNIFICANTLY,
BUT 2,%,5-TP MAINTAINEL THIS GRALIENT BY INCREASING PECTIN METHYLESTERASE
ACTIVITY IN AESCISSION ZONES AN MAINTAINING IT IN PULVINI AND PETIOLES. THE
ACTIVITY CF EXCPOLYGALACTURONASE WAS NOT AFFECTED BY 2,4,5-TF; HCWEVER, THE
ACTIVITY G% ENDO-PCLYGALACTURCNASE INCHEASED FRCM ZERO TO A MAX. IN CONTROL
EXPLANTS, WITH 2,4,5-TP MAINTAINING THE ACTIVITY AT ZERO, 2,4,5-TP WALS FOUND
TO PREVENT AESCICSION 1IN BEAN EXPLANTS BY MAINTAINING A FORM(S) OF PECTIN
CONSTITUTLNG A MORE FIGID COMPLEX IM MIDDLE LAMELLAE. (AS)

SUDAN

2225
F410LSALIH, F.A. 1984, Haricot bean (Phaseolus vulgaris L.), {Beans). In
Sudan. Agricultural Research Corporation, Annual KEeport of Hudeiba Research
Station 1979-1980, Sudan, Vinistry of Agriculture. pp.43-51. Fn,

Phascolus vulgaris, Curly top virus, Resistance. Fertilizers, N, P, Yields.
Cultivars. Selection, Planting. Timing. Sudan.

Research on becns carried ouv in 1979 at the Hudeiba Research Station,
Sudan, is reported. A reglonal trial and a single plant selection pilot
triel were established. The performance of new introducticns of white
beans from FAC was eveluated. Selections showing tolerance to curly top
virus were used in a yield test. The effects of N fertilization, sowing
method, and plant density on the yield of bean var, R0/2/1 were studied as
well as the responses of this var. to different levels of N and P. The
effect of planting time on the erain yleld of different bean var, was also
?éggéfd. The results of the trials, expt., and tests are given in tables,
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TANZANIA

2226
24635 ALLEN, D.J.; NDUNGURU, B.J. 1984. RECENT ADVANCES IN CONTROL OF LEGUME
DISEASES, IN HAWKSWORTH, D.,L., ED. ADVANCING AGRICULTURAL PRODUCTION IN
AFRICA, ARUSHA, TANZANIA, 1984. PROCEEDINGS. FARNHAM ROYAL, SLOUGH, ENGLAND,
COMMOKWEALTH AGRICULTURAL BUREAUX. PP.101-105. FN., 19 REF. (CIAT, APARTADO
AEREO 6713, CALI,COLOMBIA)

PHASEOLUS VULGARIS; FLANT BREEDING; BEAN COMMON MOSAIC VIRUS; COLLETOTRICHUM
LINDEMUTHIANUM; ISARIOPSIS GRISEOLA; UROMYCES PHASEOLI; PSFUDOMONAS SYRINGAE
PV. PHASEOLICOLA; DISEASE CONTKCL; TANZANIA; CIAT-2.

OVERALL PROGFESS ACHIFVEL IN THE CONTROL OF LEGUME DISEASES WORLDWIDE, WITH
EMPHASIS ON GKCUNLMUTS, BEANS, AKD COWPEAS, IS REVIEWED, DISEASES, AS
PRODUCTICN CCHSTRAINTS, ARE DISCUSSED, STRESSING CIAT'S BEAN IMPROVEMENT
STRATEGY THAT HAS GIVEN HIGH PRIORITY TC BCMV, COLLETOTRICHUY

LINDEMUTHI ANUM, ISAKIOPSIS GKISEOLR, UROMYCES PHASEOLI, AND PSEUDOMONAS
PHASECLTCOLA. THE GvERALL STRATEGY OF HCST PLANT RESISTANCE IS DISCUSSED
WITHIN THE COKTEXT OF KrLENT ADVANCES IN DISEASE MANAGEMENT. DISEASE
RESISTANCE BREEDING AFPEAKS TO HAVE BEEN BASED ON THE EXTENSIVE COLLECTIONS
OF GERMPLASM HELD AT THE INTERNATIONAL CENTERS, IMPROVED METHODS OF
EVALUATION COF THY AVAILABLF GRMNETIC DIVERSITY, THE USE OF OFF-SEASON
HURSERIES TC ACCELEKATE BREETING, AND THE ESTABLISHMENT OF MULTIDISCIPLINARY
RESEARCH TEAMS WCHEKING ON A SINGLE COMMODITY. FUTURE CHALLENGES ARE
DISCUSSER. (CIAT)

2227
26001 EEAN/COWPEA COLLAEORATIVE HESEAKCH SUPPORT PROGRAM, U.S.A. 1984,
ANNUAL REPGRT. 1. TECHRICAL SUMMARY. EAST LANSING. MICHIGAN STATE
UNIVERSITY. 240F. EN.

AGRICULTURAL PROJECTE; BOTSWANA; BRAZIL; CAMEROON; DEVELOPMENTAL RESEARCH;
DOMINICAN REPUBLIC; ECCKNOMICS; ECUADOR; ENTOMOLOGY; GUATFMALA; HONDURAS;
KENYA; MALAWI; MEXICO; NIGEKIA; NUTRITIVE VALUE; FHASEOLUS VULGARIS; FLANT
BREFLING; SEMFGAL; SOCIOECCLOMIC ASPECTS; TANZANIA.

A TECHRICAL SUMMARY OF KESEARCH FINDINGS OM BEANS AND COWPEAS DURING 1984 IN
THE DIFFERENT HOST CCUNTKIES OF THE BEAN/COWPEA COLLABORATIVE RESFARCH
SUPYCRT PROGHAM I PRESENTEDL; FUTURE PLANS ARE ALSO MENTIONED. RESEARCH
PRCJECTS ARE CONCERKED WITH BEAN GENETICS AND PLANT BREEDING, ENTOMOLOGY,
PATHOLOGY, AGRCH(MY, FCONOMICS, MUTRITICH, AND SOCIOCULTURAL FACTORS. THE
MAJOR FINPYHGE ARE REPOKTED FOF 16 CCLLABORATIVE PROJECTS IN LOTSWANA,
BRAZIL, CAFEROCK, DOMINICAL KEPUBLIC, ECUALOK, GUATEMALA, HONDURAS, KENYA,
MALAWI, MEXICO, NIGEKIR, SENFGAL, AND TANZARIA. THE OBJECTIVES, STRUCTURE,
AND ADVANCES IN KESEARCH ANL TRAINING ARE SUMMARIZED. {CIAT)

2226
26949 BUCHUKUNDI, A.N.M.; KESWANI, C.L. 1985, STUDIES ON THE SUSCEPTIBILITY
OF VARI0US BEAN LINES TC BEAN COMMON MOSAIC VIRUS. IN MINJAS, A.N.; SALEMA,
M.F., EDS. WORKSHOP CN EEAN RESEAKCH IN TANZANIA, 4TH., MCRCCORC, TINLANIA,
1985, PROCEEDINGS. TANZANI®, SOKOINE UNIVERSITY OF AGRICULTURE. PP.87-92.
EN., SUM, FN., 11 KEF. (DEPT. OF CROP SCIENCE, FACULTY OF AGRICULTURE,
SOKOINE UNIV. OF AGRICULTURE, P,O, BOX 3005, MOROGORO, TANZANIA)

BEAN COMMON MOSAIC VIRUS; CULTIVA 53 FHASEOLUS VULGARIS; RESISTANCE;
TANZANTA; YIELDS,

THE SUSCEPTIBILITY OF € BEAN VAR,/LINES (TMO 107, TMO 115, TMO 121, TMO 216,
TMO 224, ANE TMC 125-SELIAN WONCER) TO BCMV WERE INVESTIGATED IN A
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SPLIT-PLOT EXPT. AT THE FARMS OF SOKOINE U. OF AGRICULTURE (MOROGOKO,
TANZANIA). ONE MAIN PLOT WAS INOCULATED WITH BCMV WHILE THE OTHER WAS USED
AS CONTROL, YIELD LOSSES WEHE HIGHLY SIGNIFICANT (P = 0.01) FOR TMO 115, TMO
107, AND TMO 125, BUT INSIGNIFICANT FOR TMO 216, TMO 124, AND TMO 224,
YIELD LOSS FOR TMO 124 WAS ONLY SIGNIFICANT AT THE 95 PERCENT LEVEL. TMO 216
CAN BE GROWL TO AN ADVANTAGE UNDER THE PREVAILING CONDITIONS. (AS)

2229
29179 CHINGAIPE, T.M. 1985. EARLY GRCWTH OF EUCALYPTUS CAMALDULEKSIS UNDER
AGROFORESTRY CONDITIONS ATMAFIGA, MORCGORO, TANZANIA. FOREST ECOLOCGY AND
MANAGEMENT 11(4):241-244, EN,, SUM, FN., 3 REF. (DEPT. OF FORESTRY & WOODP
SCIENCE, U.C.N.W., EANGOR, GWYNEDD LLE7 2UW, UNITED KINGDOM)

PHASECLUS VULGARIS; INTERCKCPFING; EUCALYPTUS CAMALDULENSIE; ZEA MAYS;
YIELDS; SPACING; TANZANIA.

THE GROWTE OF EUCALYFTUS CAMALDULENSIS CLEAN-WEFDED, SPOT-WEEDED, AND
INTERCROPPED WITH MAIZE AMD PEINS WAS STUDIED. AT 4 X U M AND 5 X 5M
SPACINGE, TREES WEKE SIGNIFICANTLY SHURTEK AFTER 15 MG. UNDER & CONVENTIONAL
SPOT WEEDING REGIME TEAN WITH CLEAN WEEDING OK INTERCROPFING WITH BEANS. A
SATISFACTCORY MAIZE YIFLD (6B3 KG/EA) WAS KECORDED FROM FLOTS WITH TREES
SPACED AT 5 X & M. NO SIGHIFICANT EFFECTC CN BEAN YIELD (AV. OF 83.7 KG/HA)
WERE DETECTEL. PLCTS WHERE THEES WERE SEACED AT § X & M AND 3 X 3 M GAVE
SIGNIFICARTLY LCWER YIFLDS (444 AND 282 KG/HA, RESP.). (AS)

2220
31756 LUE, J.M.; KUGAMBISA, J.; MBIES, E. 1487, Socio~-ceconomic aspects of
bean (FPharcclur vulparis) recearch in Africa. Fean Improvement Cooperative,
Annual Report *0:76<29, Fn., I1.

Phaseolun vulgaric., Socloeconanic arfecte, Production, Costs. Income.
Yields., Connumption, | tia,

Some sceic-ceonmic wspects of beans i rural arear of Tanzania are briefly
deseribed and analyzed.  They include av. farm size, arca planted to
beans, percentuge of producticn for human consunption, cost:y and income per
eror, net ircome, and av, yield/ha. Feans rovide tetween 8-19 percent net
income., Altkough jroduction ravgec Letween 334-€07 kg/ha, consunption is
only between 33-07 percent, In spite of tnis, there ic o high pereentage
of malruvtriticn 1n the pojulation, (CTAT)

2?31
2626€ LUE, J.M,; MBILA, Foy FOCEE, T.; SCHWAKTZ, R.; WHITE, M. 19806. FARMING
SYSTEMS DATA ANL CH=FRKM THIFLS CF BEANG (PHASECLUS VULGAKIS) MGETH AMD
KILOSA AREAS, TANZENIA, 1984, MOKOGORC, TAKZANTA, SOFOIKE UNIVERSITY OF
AGETCULTURF. LEFAWTMENT CF HUKAL ECONOMY, TECHNICAL KEPOKT MNO.5. 103P. EN.,
SUM. EN., 25 KEZ., 1L,

PHASLECLUS VULGAKIS; CULTIVARS; TECHNCLOGY EVALUATION; YIELDS; ADAPTATION;
TAVZANIA.

LURING TEE 198Y CHOF YR., 2 VAK. CF TEE BEAN/COWPER COLLAEORATIVE RESEARCH
SUFPORT PROGEAM WERE TEOTEL ON FAEMERS FIELDS IN THE MOKCGOKC REGION OF
TANZALI A KAEANIMA, TEE VAR, FOK THE HIGH ALT. RAINFALL AkEA, WAS TESTED ON
FARME 1K THE MGETA AREA ANI TMG 101, THE VAR, FOK THE LOW ALT. AREA, WAS
TESTED 1IN THE KILOSA AKEA. IN APDITION, FAEMING SYSTFMS DATA WERE GATHERED
FROM A SAMPLE GF 9 FAKM FAMILIES 1K THE KILOSA LyETKICT. THE RESULTS OF
THESE TRIALS AND FARMING SYSTEMS DATA ARE SUMMAKIZED, FAGANIMA CUTYIELDED
THE TERADITIOKAL VAR, EENIA 1N MGETA EY 22t PEHCENT AND TMC 101 OUTYIELDED
THE TRADITIONAL VAK. BY 68 PEHCERT IN KILOSA 1F ALL 8 FAKMERS AKE INCLUDED
OR BY 133 FERCENT I1F THE FAKMER WITH THE EXCESSIVELY HIGH YYELDS IS OMITTED.
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FAFMERS IN BOTH AREAS LIKED THE NEW HIGH YIELDING VAR. BUT THE SAMPLE OF
FARMERS TESTING EACH WAS TOO SMALL TO ENABLE MUCH GENERALIZATION OFFINDINGS.
SINCE THE RESEARCHERS WERE ANXIOUS TO REPURCHASE AS MUCH OF THE HIGH
YIELDING SEED AS POSSIBLE FOR FURTHER SEED GENERATION, IT WAS NOT POSSIBLE
TO ALLOW FARMERS TO KEEP SEED FOR TASTE AND CNOKING TESTING. FARMERSWHO GREW
TMO 101 LIKED THE COMPACTNESS OF THE PLANT AND ITS UPRIGHT STAND, WHICH
KEEPS THE PODS OFF THE GROUND AND REDUCES THE CHANCE OF FUNGAL GROWTH THAT
CAN REDUCE YIELDS. COMPACTNESS MAKES HARVESTING FASTER AND THRESHING EASIEN.
TMO 101 APPEARED NOT TO BE MORE RESISTANT TO DISEASES AND INSECTS THAN THE
LOCAL VAR, TMO 101 MATURED EVENLY WHILE THE TRADITIONAL CV, MATURED AT MORE
VARIED RATES AND IT DISPLAYED DROUGHT RESISTANCE CHARACTERISTICS DURING
1985, AN UNUSUALLY DRY YEAR IN THE AREA, THE COLOR OF TMO 101 1S THE
LOCALLY PREFERRED COLOR (RED/BROWM), THE FEW FAMILIES TESTING TMO 101 FOUND
IT TO BE PALATABLE WITH COOKING TIME COMPARABLE WITH TRADITIONAL VAR. (AS
(EXTRACT))

2232
28985 DUE, J.M. 1986. SUMMARY OF FARMING SYSTEMS BEAN RESEARCH IN TANZANIA,
1982-85. PHASEOLUS BEANS NEWSLETTER FOR EASTERN AFRICA N0.5:12-15. EN.,
SUM, FN,

PHASEOLUS VULGARIS; CULTIVATION SYSTEMS; SOCIOECONOMIC ASPECTS; HUMAN
NUTRITION; TANZANIA.

THE RESULTS OF RESEARCH ON FARMING SYSTEMS WITH BEANS IN TANZANIA, CARRIED
OUT DURING 1982-85, ARE SUMMARIZED. DATA ON SIZE AND NATURE OF FARMING UNIT
AND IMPORTANCE OF BEANS IN THE FARMING SYSTEMS WEPE GATHERED FROM 262 SMALL
FARM FAMILIES FROM DIFFERENT REGIONS OF THE COUNTHY, SOME CONSIDERATIONS ON
CALORIE AKD} PROTEIN ADEQUACY AND SOCIOECONGCMIC CHARACTERISTICS OF THE
FAMILIES AKE GIVEN., (CIAT)

2233
26956 DUL, J.M. 1985. CUMMAKY OF FARMING SYSTEMS BEAN RESEARCH IN TANZANIA,
1982-85. 1N MINJAS, A.N.; SALEMA, M.P., EDS. WORKSHOP ON BEAN RESEARCH IN
TANZANIA. 4TH., MOROGORO, TANZANIA, 1985. PROCEEDINGS. TANZANIA, SOKOINE
UNIVERSITY OF AGRICULTURE. PP.146-151. EN., SUM. EN., 6 REF., (UNIV. OF
ILLINOIS AT UKBANA-CHAMPAIGN, 305 MUMFORD HALL, 1301 WEST GREGURY DRIVE,
URBAMA, IL €1B01, USA)

PHASEOLUS VULGARIS; SOCIOECOHOMIC ASPECTS; TANZANIA,

ONE OF THE OBJECTIVES OF THE DBEAK/COWPEA COLLABORATIVE RESEARCH SUPPORT
PROGRAM IN TANZANIA WAS THE DEVELOPMENT OF HIGH YIELDING PHASEOLUS VULGARIS
VAR. WEICH WOULD BE DROUGHT, INSECT, AND DISEASE RESISTANT AND ACCEPTABLE TO
CONSUMERS, IF NEW BEAN VAK, ARE DEVELOPED AND ADOPTED BY SMALL FARM
FAMILIES, THEY MIST FIT VIABLY INTO THE PRESENT FARMING SYSTEM AS WELL AS
BEING ACCEPTED BY CONSUMERS. TO PROVIDE INFORMATION TO THE BEAN BREEDERS,
DATA WERE GATHERED ON THE PRESENT FARMING SYSTEMS IN MAJOR BEAN GROWING
AREAS OF TANZANIA REGARDING THE PRESENT PREFERRED VAR., THE IMPORTANCE OF
BEANS FOR CONSUMPTION AND INCOME, THE IMPORTANCE CF BEANS RELATIVE TO OTHER
CROPS, LABOR AND OTHER INPUTS UTILIZED, AND SOCIOECONOMIC CHARACTERISTICS OF
THE FAMILIES. DATA FROM THE FARMING SYSTEMS STUDIES UNDERTAKEN FROM 1982 TO
1985 AKE SUMMARIZED. (AS (EXTRACT))

2234
33222 GONCWE, B. 1987. Weed control in beans in Tanzania. Moshi, Tanzania
Agricultural Recearch Organization. 9p. En., Sum. En., 2 Ref. [TARO
Lyamungu, Box 3004, Moshi, Tanzanial

Phaseolus vulgaria. Herbicides. Weeding, Tanzania.
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Field expt. conducted during 1985 and 1986 ir Kilimanjaro, Tanzania, showed
that the pre-emergence application of metobromuron and metolachlor in beans
resulted in satisfactory weed control. Postemergence application of
fenoxaprop-etayl and fluazifop-butyl effectively controlled grass weeds,
Bandweeding, 14 and 35 days after planting, and a combination of herbicide
treatmnet followed by 1 handweeding 35 days after planting gave season-long
weed control and significantly higher bean yields, (AS)

2235
26950 GONDWE, B. 1985. SCREENING BEAN FOR RESISTANCE TO HALO BLIGHT
BACTERIA. IN MINJAS, A.M.; SALEMA, M.P., EDS. WORKSHOP ON BEAN RESEARCH IN
[ANZANIA, LTH., MORUGORO, TANZANIA, 1985. PROCEEDINGS, TANZANIA, SOKOINE
UKIVERSITY OF AGRICULTURE. PF,93-100, EN., SUM, EN., 10 REF. (TANZANIA
AGRICULTURAL RESEARCH ORGANIZATION, P.0O. BCX 3004, MOSHI, TANZANIA)

CULTIVARS; ISOLATION; FHASEOLUS VULGARIS; PSEUDOMONAS SYRINGAE PV,
PHASEOLICOLA; RESISTANCE; SELECTION; TANZANIA,

THIRTY BEAN CV,/LINES WERE TESTED IN 1985 GROWING SEASON UNDER FIELD
CONDITIONS IN LAMBO AND LYAMUNGU IN THE KILIMANJARO REGION OF TANZANIA FOR
RESISTANCE TO 2 MBEYA ISOLATES OF PSEUDOMONAS SYRINGAE PV. PHASEOLICOLA,
FURTHER TESTS WERE DOME IN A SHA, ED NURSERY IN LYAMUNGU TO CONFIRM FIELD
KRESULTS., DISEASE DEVELOPMENT WAS LOW IN LAMBO WUIREAS HIGH DISEASE RATINGS
WERE OBSERVED IN LYAMUNGU. IIVv: ¢ TOE DRY BEAN CV./LINES TESTED SHOWED A
HIGH LEVEL OF RESISTANCE: GO 7928, MASIA RED, BAT 317, P 285, AND EB/GP
258-2; 2 WERE HIGHLY SUSCEPTIBLE AND THE OTHERS SHOWED INTERMEDIATE LEVELS
Or RESISTANCE, (AS)

2236
26943 RAMIS, S.; GILL, B.s.; MISANGU, R.N. 1985, NATIONAL BEAN YIELD TRIAL.
IN MINJAS, A.N.; SALEMA, M.P., EDS, WORKSHOP ON BEAM RESEARCH IN TANZANIA,
4TH,, MOROGORO, TANZANIA, 1985. PROCEEDINGS, TANZANIA, SOKOINE UNIVERSITY OF
AGRICULTURE. PP.5-40, EN., SUM. EN., 5 REF. (DEPT, OF CROP SCIENCE,
SOKOINE UMIV. OF AGRICULTURE, P.0. BOX 3005+ MOROGORO, TANZANIA)

ADAPTATION; BEAN CCHMON MOSAIC VIRUS; CULTIVARS; ISARIOPSIS GRISEOLA;
PHASEQLUS VULGARIS; RESISTANCE; TANZANIA; URC {YCES PHASEOLI; YIELDS.

THIRTEEN BEAN CV. WERE EVALUATED FOR W1DE ADAPTABILITY AND DISEASF
RESISTANCE (ECMV, ANGULAK LEAF SPOT, AND RUST) UMDER MOROGORG CONDITIONS
(TANZANIA), THE VAR. WERE ARKANGED IN A RANDOMIZED COMPLETE BLOCK DESIGN
WITH 4 REPLICATIONS. TMO224, TMO216, AND TMO124 SHOWED PROMISING YIELD
PERFORMANCE (1487.11, 1360.29, AND 1120.07 KG/HA, RESP.), ALL THE TESTED cv,
WERE SUSCEPTIBLE TO BCMV AND ANGULAR LEAF SPOT; HOWEVER, TMO125, TMO224,
TMO124, TMC216, AND TMO962 DID NOT SHOW RUST SYMPTOMS. (AS)

2237
26934 HANKANGA, M.D.; TAKIMO, A.J.P. 1985, EFFECT OF GRASS MULCH ON NUTRIENT
UPTAKE BY BEANS (PHASEOLUS VULGARIS L.). IR MIJAS, A.N.; SALEMA, M.P., EDS.
WORKSHOP ON BEAN RESEARCH IN T'M7ZANIA, WTH., MOROGOR, TANZANIA, 1985,
PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE. PP.)-7. EN., SUM,
EN., 3 REF. (DEPT, OF CROP SCIENCE, FACULTY OF AGKICULTURE, SOKOINE UKIV,
OF AGRICULTURE, P.0. BOX 3005, MOROGORO, TANZANIA)

CA; CULTIVARS; FLOWERING; K; MATURATION; MG; MINERAL CONTENT; MULCHING; N;
NUTRIENT UPTAKE: P; PHASEOLUS VULGARIS; SEEDLING; TANZANIA.

THREE BEAN VAK. (KABANIMA, SELTAN WCHDER, AND CAMADIAN WONDER) GROWN 1N
FIELD PLOTS EITHER MULCHED OR UNMILCHED {CONTROL) WEKE ANALYZED FOR TOTAL N,
Py Ky MG, AND CA AT THE SEEDLING, BLOOMING, AND MATURITY STAGES OF GROWTH.
FOR TOTAL PERCENTACES OF N, K, AND MG, HIGHEST VALUES WERE OBSERVED AT THE
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SEEDLING STAGE, WHEREAS TOTAL PERCENTAGE VALUES OF P AND CA WERE HIGHEST AT
THE BLOOMING AND MATURITY STAGES OF GROWTH, RESP., IN ALL VAR, THE MULCH
TREATMENT DID NOT SIGNIFICANTLY AFFECT THE AMOUNT OF NUTRIENTS TAKEN BY THE
PLANTS. VAR. DID NOT SHOW SIGNIFICANT VARIATIONS IN THEIR ABILITY TO TAKE
VARIOUS NUTRIENTS FROM THE SOIL. IT IS CONCLUDED THAT THE STAGE OF GROWTH
AND THE TYPE OF NUTRIENT DESIRED MIGHT BE IMPORTANT CONSIDERATIONS FOR
NUTRIENT ANALYSIS IN BEANS. (AS)

2238
26944 IRANGA, G.M.; MISANGU, R.N.; GILL, B.S., 1985. SCREENING OF BEAN
GERMPLASM FOR THEIR ADAPTABILITY AND RESISTANCE TO THE MOST COMMON BEAN
DISEASES UNTER MOROGORO EMVIRONMENT. IN MINJAS, A.N.; SALEMA, M.P., EDS.
WORKSHOP ON BEAM RESEARCH IN TANZANIA, 4TH., MOROGORO, TANZANIA, 1985.
PROCEEDINGS., TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURF. PP.50-56. EN.,
SUM, EN,, 4 REF. (DEPT. OF CROP SCIENCE, SOKOINE UNIV. OF AGRICULTURE,
P.0. BOX 3005, MOROGORO, TANZANIA)

ADAPTATION; BEAN COMMON MOSAIC VIRUS; GERMPLASM; ISARIOPSIS GRISEOLA;
PHASEOLUS VULGARIS; PLANT HABIT; PLANT INTRODUCTIONS; RESISTANCE; TANZANIA;
UROMYCES PHASEOLI; YIELDS; CIAT-2.

SIXTY-SIX BEAN INTRODUCTIONS WERE EVALUATED FOR THEIR IMPORTANT ECONOMIC
CHARACTERS AT SOKOINE U. OF AGRICULTURE (MOROGORO, TANZANIA). CANADIAN
WONDER WAS USED AS A CHECK VAR, DUE TO PONR GERMINATION PERCENTAGE AND HIGH
DEATH COUNTS, ONLY 22 LINES WERE EVALUATED FOR THE FIWAL SEED YIELD
CHARACTER, THE INTRODUCTIONS DIFFERED SIGNIFICANTLY IN ALL CHARACTERS,
EXCEPT THE NO. OF DAYS TO SO PERCENT POD MATURITY. AMONG THE TEST LINES,
TMO789, TMOB0O3, TMO741, AND TMO984 DID NOT SHOW REACTIONS TO BCMV, ANGULAR
LEAF SPOT, AND RUST. BCMV REACTION WAS ONLY NOTED ON TM0900, TMO786, TMO0793,
AND TMO737, WHICH HAD MODERATE TO SEVERE REACTIONS. TM0800, TMO789, TMO9GO,
TMOB0O3, TMO741, TMO786, TM0969, TMO984, TMOB0B, AND TMOY20 WERE FREE FROM
RUST REACTIOM. ANGULAR LEAF SPOT WAS NOT NOTED IN TMOY86, TMO796, TMO979,
TMOB01, TMOB03, TMO741, TMO786, TMO984, AND TMO793. THEREFORE, A BETTER
TECHNIQUE IS REQUIRED TO CONFIRM WHETHER OR NOT THESE ACCESSIONS POSSESS
TRUE DISEASE RESISTANCE. IF CONFIRMED, THEY CAN BE USED IN THE BREEDING
PROGRAM AS SUPERIOR GENOTYPES FOR THE DISEASE RESISTANCL THEY POSSESS.,
TM0958, TMOBO6, AND TMO320 SIGNIFICANTLY OUTYIELDED THE STANDARD VAR, ;
HENCE, THEY CAN BE CONSIDERED AS PROMISING LINES. (AS)

2239
29644 KABISSA, J.; FRCHK, W.D. 1986. BEAN FOLIAGE CONSUMPTION BY MEXICAK
BEAN BEETLE (COLEOPTERA: COCCINFLLIDAE) AND ITS EFFECT ON YIELD. JOURNAL OF
THE KANSAS ENTOMOLOGICAL SOCIETY 59(2):275-279. EN., SUd. FN,, 8 REF,
(ILONGA AGRICULTURAlL. RESEARCH INST., ILONGA, KILOSA, TANZANIA)

PHASEOLUS VULGARIS; EPILACHNA VAKIVESTIS; FOLIAGE: PLANT INJURIES; YIELDS;
LABORATORY EXPERIMENTS; TANZANIA.

BEAN FOLIAGE CONSUMPTIOM BY EPILACHNA VARIVESTIS LARVAE WAS DETERMINED UNDER
GREENHOUSE CONDITIONS AT 22-26 DEGREES CELSIUS TO BE 14.3 SQUARE
CENTIMETERS/LARVA, OF WHICH 87 PERCENT WAS CONSUMED DURING THE FINAL 2
INSTARS. ADULT CONSUMPTION WAS 4.5 SQUARE CENTIMETERS/24 H. DRY WT.
CONSUMPTION FOR LARVAE AND ADULTS WAS ALSQ DETERMINED. PERCENTAGE YIELD LOSS
DUE TO 2ND, 3RD, AND 4TH INSTARS AND ADULTS FEEDING TO THE END OF THE SEASON
AT A DENSITY OF S0 INSECTS/5 PLANTS WAS DETERMINED TO BE 2.0, 2.1, 8.3, AND
54.9 PERCENT O¥ THE TOTAL LOSS, RESP, THE DURATION AND SURVIVAL OF LARVAL
INSTARS AND PUPAE IN THE FIELD ARF CIVEN. (AS)

2240
31430 KAPUYA, J.A, 1986, Promising agronomic varieties of Phaseolus vulgaris
L., for drought stricken areas. Biological Memoirs 12(2):123-132., En,, Sum,

131



En., 10 ret'. [Botany Dent., Unversity of Dar~es-Salaam, P.0. Box 35060, Dar
es Salaam, Tanzanial

Phaseolus vulgaris, Cultivars., Water stress. Drought. Reaistance. Flowers.
Abseission, Transpiration. Stomata, Pods. Tanzania.

Ficld expt. were conducted in Tanzania with 164 bean var., to assess their
proneness tc flower abscission given standard conditions of soil, manuring,
and wat<~ing. Six var., 3 with low abscission and 3 with high abselssion
were sclected for greenhouse expt. under drought treatwent, withholding
normal watering for an interval of 6 days a: 1 cycle of water stress,
Besldes flower abscisslon, water saturation deficit, rate of

tranapiration, and stomatal resistance werz also assessed at the 3rd stress
cycle. Bean var. UAC 77 and UAC 293 were suitable for drought stricken
areas, (AS)

2241
29175 KAPUYA, J.A. 1985. COMPARATIVE WATER ECONMOMY IN THREE LOCAL AGRONOMIC
VARIETIES OF PHASEOLUSVULGARIS OF TANZANIA. DIOLOGIA AFRICANA 2(1):1-7.
EN., SUM, FN., FR., 23 REF., IL. (DEPT. OF BUTANY, UNIV. OF DAR ES SALAAM,
P.0. BOX 35060, DAR ES SALAAM, TANZANIA)

PHASEOLUS VULGARIS; CULTIVARS; WATER REQUIREMENTS; RESISTANCE; DROUGHT;
STOMATA; TRANSPIRATION; WATER STRESS; TANZANIA,

THE WATER RELATIONS OF 3 PHASEOLUS VULGARIS VAR., KIGOMA NJANO NDEFU, BUKOBA
GOROLI KAHAWIA Y ULYANKULY KITENGE NYEUS1' WERE COMPARED. VAR. BUKOBAGOROLI
KAHAWIA WAS THE BEST AUAPTED TO DROUGHT STRESS, REFLECTED BY ITS HIGH
STOMATAL RESISTANCE, LUW TRANSPIRATION RATE, LOW WATER SATURATION DEFICIT,
AND SIGNIFICANT REDUCTION IK THE NO. OF OPEN STOMATA/UNIT OF LEAF AREA.
THESE VAR. DIFFERENCES MAY HAVE A BIOCHEMICAL BASIS AS THE ACCUMJLATION OF
PROLINE IN VAR. BUKOBA GORCLI KAHAWIA WAS HIGHER THAMN IN TEE OTHER 2 VAR.
(AS)

2242
26582 KAPUYA, J.#.; BARENDSE, G.W.M.; LINSKENS, H.F. 1985. WATER STRESS
TOLERANCE AND PLOLINE ACCUMULATION IN FHASEOLUS VULGARIS L. ACTA BOTANICA
NEFRLANDICA 34(2):293-200. EN., SUM. FN., 11 REF., IL. (BOTANY DEPT., P.O.
BOX 35060, DAR ES SALAAM, TANZANIA)

ABSCISSION; CULTIVARS; FLOWERS; PHASEOLUS VULGARIS; PODS; PROLINE;
RESISTANCE; STOMATA; TANZANIA; WATER STRESS,

WATER STRESS TOLERANCE WAS DETERMINED IN 5 BEAN VAR. (DBURUNDI, NJANO FUFI,
ULYANKULU MPANDA KITENGE, BUKOEA GOROLI KAHAWIA, KIGOMA NJANO NDEFU, AND
ULYANKULU K1TENGE NYFI'S1) OF DIVERSE GECGRAPHICAL ORIGIN WITHIN TANZANIA,
USING AS INDICATORS: WATER SATURATION DEFICIT, STOMATAL RESISTAMCE, AND
DEGREE OF FLOWER AND PCD ABSCISSIOM. PROLINE ACCUMULATION UNDER STRESS WAS
DETERMINED FOR 3 OF THE VAR. A POSITIVE CORRELATION WAS DETECTED BETWEEN
WATLR STRESS TOLERANCE AND PROLINE ACCUMULATION. SIGNIFICANT DIFFERENCES
OCCURRED BETWEEN VAR, FOR 1HF TRAITS MEASURED. BUKOBA GOROLI KAHAWIA WAS THE
MOST STRESS-TOLERANT VAR. IT IS CONCLUDEL THAT DETERMINATION OF PROLINE
ACC"™MULATION CAPACITY UNTER STRESS COULD BE A USEFUL INDEX WHEN SELECTING
STRESS TOLERANT VAR. (AS)

2243
28811 KAREL, A.¥.; SCHOOMHOVEN, £. VAN 1986. USE OF CHEMICAL AND MICROBIAL
INSECTICIDES AGAINST PESTS OF COMMON BEANS, JOURNAL OF ECONOMIC ENTOMOLOGY
79(6):1692-1696. EN., SUM. FM,, 12 REF., IL,
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PHASEOLUS VULGARIS; INSECTICIDES; BIOLOGICAL CUNTROL; THYSANOPTERA; MARUCA
TESTULALIS; HELIOTHIS ZEA; INSECT CONTROL; TANZANIA; CIAT-1.

THE EFFECTS OF THE APPLICATION OF CHEMICAL INSECTICIDES AND A MICROBIAL
INSECTICIDE TO CONTROL INSECT PESTS ON BEAN YIELD WERE INVESTIGATED. TWO
PREFLOWERIKG APPLICATIONS OF LINDANE OR CARBARYL, 2z POSTFLOWERING
AFPLICATIONS OF BACILLUS THURINGIENSIS, AND A SPRAY OF LINDANE OR CARBARYL
EFFECTIVELY CONTROLLED BEAN PESTS. LINDANE OR CARBARYL APPLICATIONS
CONTROLLED PREFLOWERING PESTS AND FLOWER THRIPS (TAENIOTHRIPS SJOSTEDTI).
TWOAPPLICATIONS OF B, THURINGIENSIS DURING THE POSTFLOWERING GROWTH STAGE OF
BEAN PLANTS CONTROLLED THE LARVAE OF THE POD BORERS MARUCA TESTULALIS AND
HELIOTHIS ARMIGERA AS EFFECTIVELY AS 2 APPLICATIONS O LINDANE OR CARBARYL
OVER THE SAME PERIOD. TWO APPLICATIONS OF LINDANE DURING THE PREFLOWERING
ANDTHE LATE POD STACES, COMBINED WITH 2 APPLICATICNS OF B. THURINGIENSIS
GAVE HIGH SEED YIELDS OF 1308 AND 1307 KG/HA FOR 1982 AND 1983 TRIALS, RESP.
THUS,B. THURINGIENSIS IS AS FFFECTIVE 3 CHEMICAL INSECTICIDES IN
CONTROLLING POD BORERS. INTEGRATED USE OF CHEMICAL AND BIOLOGICAL
INSECTICIDES COULD BE USED FOR CONTKOLLING BEAN PESTS. (AS)

22hy
27753 KARHL, #&.K.; MATEE, J.J. 1986. YIELD L1SSES IN COMMON BEANS FOLLOWING
DAMAGE BY BEANFLY, OPHIOMYIA PHASEOLI TRYON (DIPTERA: ACROMYZIDAE). BEAN
IMPROVEMENT COOPERATIVE, ANNUAL REPORT 29:115-116. EN., 2 REF. (DEPT. OF
CROP SCIENCE, SOKOINE UNIV. OF AGRICULTURE, BOX 3005, MOROGORO, TANZANIA)

PHASEOLUS VULGARIS; CULTIVARS; INSECT CONTROL; INSECTICIDES; OPHIOMYIA
PHASEULI; YIELDS; TANZANIA.

YIELD LOSSES OF BEAN VAR, SELIAN WONDER, KABANIMA, T8, AND T3 CAUSED BY THE
BEAN FLY {OFHIOMYIA PHASEOLI) WERE EVALUATED AT SOKOINE U. OF
AGRICULTURE(XOROGORO, TANZANIA) DURING 1983. THE MAIN TREATMENTS WERE PLOTS
SPRAYED WEEKLY WITH LINDANE AT 500 G A.I./300 LITERS WATER/HA FOR 6 WK., AND
UNSPRAYED PILOTS., OVIPOSITION BY THE BEAN FLY STARTED WHEN PLANTS WERE 7
DAYSOLD, THE LARVAL-PUPAL COUNTS WERE SIGNIFICANTLY MORE IN CONTROL THAN IN
TREATED PLCTS. SEED YIELD WAS SIGNIFICANTLY HIGHER IN TREATED THAN IN
CONTROL PLOTS (713 AND 477 KG/HA, RESP.). SEED YIFLD LOSSES OF 33 PERCENT
WERE RECORDED DUE TO DAMACE BY THE BEAN FLY. (CIAT)

2245
26936 KOINANGE, E.M.K.; MMBAGA, M.F.T.; MBUYA, 0.S. 1985. FFFECT OF NUMBER
OF BEAN SEED PER HILL ON GRAIN YIELD. 1IN MINJAS, A.N.; SALEMA, M.P., EDS.
WORKSHOP ON BEAN RESEARCH IN TANZANIA, 4TH., MOROGORO, TANZANIA, 1985,
PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE. PP.13-15. EN.,
SUM. ENGL., 1 REF. (TANZANI» AGRICULTURAL RESEARCH ORGANIZATION, LYAMUNGU
RESEARCH INST., P.O. BOX 3004, MOSHI, TANZANIA)

PHASEOLUS VULGARIS; PLANTING; SPACING; TANZANIA; YIELDS.

FOUR DIFFERENT NO. OF BEAN SEEDS/HILL, PLANTED AT DIFFERENT SPACINGS, WERE
EVALUATED USING A RANDOMIZED COMPLETE BLOCK DESIGH WITH 4 REPLICATIONS.
YIELD TREND OBSERVED FOR 3 CONSECUTIVE YEARS SHOWED THAT PLANTING 1, 2, 3,
AND 4 SFEDS/HILL SPACED AT 50 X 10, 50 X 20, 50 X 30, AND 50 X 40 CM, RESP.,
DOES NOT AFFECT GRAIN YIELD SIGNIFICANTLY (P LESS THAN 0.05). HOWEVER, 2
AND 3 SEEDS/HILL HAD HIGHER 100-SEFD W7. AMD GRAIN YIELD. FOUR SEEDS/HILL
HAD LOWER GRAIN YIELD AND POOR SEED QUALITY. FARMERS COULD THEREFORE BE
ADVISED TO PLANT 2 OR 3 SEEDS/HILL, SPACED %0 X 20 OR 50 X 30 CM, RESP., IN
ORDER TO SAVE LABOR AND TIME USED DURING PLANTING AND WEEDING. (AS)

2246
26935 KOINANGE, E.M.K.; MMBAGA, M,E.T.; MBUYA, 0.5. 1985. SCREENING BEAN
CULTIVARS FOR INTERCROPPING WITH MAIZF. IN MINJAS, A.N.; SALEMA, M,P., EDS.
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WORKSHOP ON BEAN RESEARCH IN TANZANIA, 4TH., MOROGCRO, TANZANIA, 1985,
PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE. PP.8-12. EN,, SUM,
EN., 8 REF. (TANZANIA AGRICULTURAL RESEARCH ORGANIZATION, LYAMUNGU RESEARCH
INST., P.O. BOX 3004, MOSHI, TANZANIA)

CULTIVARS; INTERCROPPING; PHASEOLUS VULGARIS; TANZANIA; YIELDS; ZEA MAYS.

TWELVE BEAN CV. WERE EVALUATED UNDER SOLE CROPPING AND IN ASSOCIATION WITH
MAIZE (H632) FOR 5 YR IN LAMBO (TANZANIA) IN AN ATTEMPT TO IMPROVE LAND USE
EFFICIENCY IN SUBSISTENCE FARMING. A RANDOMIZED COMPLETE BLOCK DESIGN WAS
USED WITH 25 TREATMENT COMBINATIONS REPLICATED 4 TIMES. MOST OF THE BEAN CV,
INCLUDED IN THE TRIAL YIELDED HIGHER UNDER SOLE CROPPING. MAIZE GRAIN YIELD
WAS NOT SIGNIFICANTLY (P LESS THEN 0.05) REDUCED BY INTERCROPPING WITH
BEANS. ALTHOUGH LOWER BEAN YIELDS WERE OBTAINED WITH INTERCROPPING,
SIGNIFICANTLY HIGH LER WERE OBTAINED WITH MOST CV. THIS INDICATES THAT MOST
POTENTIAL BEAN CV, ALSO PROVE SUPERIOR UNDER INTERCROPPING CONDITIONS AND
FARMERS CAN STILL SE ENCOURAGED TO INTERCROP BEAKS WITH MAIZE, (AS)

2247
26957 KWINBERE, D.J.; MBIHA, E.R. 1985. A CASE STUDY OF BEAN MARKETING AT
THE PRODUCER LEVEL IN MGETA DIVISION, MOROGORO REGION. 1IN MINJAS, A.N.;
SALEMA, M.P,, EDS. WORKSHOP ON BEAN RESEARCH IN TANZANIA, 4TH., MOROGORO,
TANZANIA, 1985. PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE,
PP.152-154, EN., SUM. ENGL., 1 RE". (DEPT. OF RURAL ECONOMY, SOKOINE UNIV.
OF AGRICULTURE, MOROGORN. TANZANIA)

MARKETING; PHASEOLUS VULGARIS; PRICES; TANZANIA.

THE ECONOMICS OF BEAN MARKETING IN MGETA (MOROGORO, TANZANIA) IS EXAMINED.
THERE 1S MUCH CONCERN OVER THE PRICE SPREAD BETWEEN FARMER AND URBAN
CONSUMER. UNDER CURRENT CONDITIONS, MARKETING MARGINS CAN BE EXPECTED TO BE
WIDE. THE STUDY HAS REVEALED THAT THE MAIN PROBLEMS FARMERS FACE ARE LACK OF
FARM INPUTS, LOW PRODUCT PRICES, POOR MARKETING SERVICES, AND INADEQUATE
TRANSPORT FACILITIES, THIS SITUATION MAKES THE MARKETING SYSTEM FULL OF
RISKS AND UNCERTAINTIES. AS A RESULT, RURAL-URBAN TRADERS TAKE ADVANTAGE BY
CHARGING LOW PRICES FOR PRODUCE WHILE FARMERS HAVE TO PAY HIGH PRICES FOR
OTHER CONSUMER GOODS AND FARM INPUTS. (AS)

2248
26951 LYIMO, H.F.; TERI, J.M.; ISHABAIRU, T.R. 1985, SUMMARY REPORT OF THE
EFFECT OF BEAN CULTIVAR MIXTURES ON DISEASE SEVERITY AND YIELD--1983-1985,
IN MINJAS, A.N.; SALEMA, M.P., EDS. WORKSHOP ON BEAN RESEARCH IN TANZANIA,
4TH., MOROGORO, TANZANIA, 1985. PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF
AGRICULTURE, PP.101-114. EN., SUM. EN., 12 REF., IL. (DEPT. OF CROP
SCIENCE, FACULTY OF AGRICULTURE, SOKOINE UNIV. OF AGRICULTURE, P.0. BOX
3005, MOROGORO, TANZANIA)

ISARIOPSIS GRISEOLA; PHASEOLUS VULGARIS; RESISTANCE; TANZANIA; UROMYCES
FHASEOLI; VARIETAL MIXTURES; YIELD COMPONENTS; YIELDS,

THE EFFECT OF BEAN CV. MIXTURES ON DISEASE (RUST AND ANGULAR LEAF SPOT)
SEVERITY AND ON YIELD AND YIELD COMPONENTS WAS STUDIED AT THE U. FARM
(MOROGORO, TANZANIA) DURING THE 1983, 1984, AND 1985 CROPPING SEASONS.
COMMON BEAN CV. WERE USED IN MIXTURES IN DIFFERENT PROPORTIONS; THE LOCAL
LANDRACE EX-MGETA MARKET WAS INCLUDED. A RANDOMIZED COMPLETE BLOCK DESIGN
WAS USED. DISEASE SEVERITY REMAINED LOWER IN THE CV. MIXTURES THAN IN CV,
GROAN IN PURE STANDS. THE ©IAN YIELD OF MIXTURES WAS HIGHER THAN THAT OF THE
INDIVIDUAL COMPONENTS GROWN IN PURE STANDS. THE RESULTS OBTAINED ARE
SUMMARIZED. (AS)
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2249
26948 MAEDA, E.E,; ROCKE, S. 1985. COOKABILITY OF BEAN CULTIVARS. IN
MINJAS, A.N.; SALEMA, M.P., EDS. WORKSHOP ON BEAN RESEARCH IN TANZANIA,
4TH., MOROGORO, TANZANIA, 1985. PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF
AGRICULTURE. PP.78-86. EN., SUM. FN,, 11 REF., IL. (DEPT. OF FOOD SCIENCE &
TECHNOLOGY, SOKOINE UNIV. OF AGRICULTURE, MOROGORO, TANZANIA)

COOKING; CULTIVARS; PHASEOLUS VULGARIS; TANZANIA; TIMING.

THIRTY BEAN CV. OF OUTSTANDING AGRONOMIC CHARACTERISTICS WERE EVALUATED FOR
THEIR COOKABILITY USING THE MATTSON-TYPE EXPTL. COOKER. A HIGH DEGREE OF
VARIABILITY WAS OBSERVED. MULTIPLE CORRELATION ANALYSIS REVEALED THAT THE
VARIATION IN COOKABILITY WAS LARGELY DUE TO DIFFERENCES IN MOISTURE
IMBIBITION ABILITY AMONG THE BEAN CV. (R = -0.52). THE PERCENTAGE SEED COAT
AND THE RELATIVE SEED SIZE WERE NOT SIGNIFICANTLY CORRELATED WITH
COOKABILITY. DETERMINATION OF MOISTURE IMBIBED/100 G OF SEED 1S PROPOSED AS
A RATIONAL CRITERIUM FOR ESTABLISHING THE RELATIiVE COOKABILITY OF A LARGE
COLLECTION OF ""AN CV. INSTEAD OF CARRYING OUT ACTUAL COOKING STUDIES. THE
COOKING TIME IN MIN CAN THEN BE PREDICTED WITH A REASONABLE DEGREE OF
ACCURACY BY SUBSTITUTING THE DETERMINED MOISTURE IN SIMPLE REGRESSION
EQUATIONS, (AS)

2250
26958 MAGAYANE, F.T.T.M, 1985. OPINIONS OF THE PARTICIPANTS OF THE FIRST
FARMER AND EXTENSION WORKER SHORT COURSE ON IMPROVED BEAN PRODUCTION HELD AT
SOXOINE UNIVERSITY OF AGRICULTURE FROM 26-30 AUGUST, 1985. 1IN MINJAS, A.N.;
SALEMA, M,P., EDS. WORKSHOP ON BEAN RESEARCH IN TANZANIA, 4TH., MOROGORO,
TANZANIA, 1985. PROCEEDINGS. TANZLNIA, SOKOINE UNIVERSITY OF AGRICULTURE.
PP.155-158. EN. SUM., EN., 1 REF.

PHASEOLUS VULGARIS; TANZANIA; TRANSFER OF TECHNOLOGY.

A 4-DAY COURSE FOR FARMERS AND EXTCNSION WORKFRS FROM MGETA AND MAGOLFE
DIVISION (MOROGORO REGION, TANZANIA) WAS HFLD AT SOKOINE U. OF AGRICULTURE,
TO EQUIP THE PARTICIPANTS WITH IMPROVED BEAN PRODUCTION TECHNIQUES. COURSE
PARTICIPANTS EVALUATEC THE COURSE A. MODERATELY TO HIGHLY USEFUL, THEREFORE
IT IS RECOMMENDED THAT SUCH COURSES BE HELDH FROM TIME TO TIME. (AS
(EXTRACT))

2251
26937 MASASHUA, P.S.M.; TARIMO, A.J.P. 1985, OPTIMUM PLANTING DATE FOR BEANS
UNDER MOROGORO CONDITIONS. IN MINJAS, A N.; SALEMA, M.P., EDS, WORKSHOP ON
BEAN RESEARCH IN TANZANIA, 4TH., MOROGORO, TANZANIA, 1985. PROCEEDINGS.
TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE. PP.16-20. EN., SUM. EN,, 6 REF.
(DEPT, OF CROP SCIENCE, FACULTY OF AGRICULTURE, SOKOINE UNIV. OF
AGRICULTURE, P.O, BOX 3005, MOROGORO, TANZANIA)

CULTIVARS; PHASEOLUS VULGARIS; PLANTING; TANZANIA; TIMING; YIELD COMPONENTS;
YIELDS.

TWO BEAN VAR., KABANIMA AND SELIAN WONDER, WERE PLANTED 5 TIMES DURING THE
1985-86 CROPPING SEASON IN A KANDOMIZED COMPLETE BLOCK DESIGN AT SOKOINE U,
OF AGRICULTURE (MOROGORO, TANZANIA). DATA WERE RECORDED OF GRAIN YIELD AND
YIELD COMPONENTS (PODS/PLANT, SEEDS/POD, AND 100-SEED WT.). DUE TO THE
UNRELIABILITY OF RAINFALL DURING THE SEASON, THE RESULTS WERE NOT SYSTEMATIC
WITH THE DATES OF PLANTING (FROM MARCH TO APRIL, 1985). HOWEVER, THE YIELD
POTENTIAL DIFFERENCES INHERENT IN THE 2 VAR. STUDIED WAS SIGNIFICANT. VAR,
SELIAN WONDER YIELDED HIGHEST AT ALL PLANTINGS COMPARED WITH VAR. KABANIMA,
HIGHEST YIELDS IN BOTH VAR, WERE OBSERVED FROM THL PLOTS PLANTED ABOUT 3 WK.
AFTER THE PEAK RAINFALL PERIOD. (AS)
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2252
26959 MBIHA, E.R. 1985. PRELIMINARY REPORT ON THE 1984/85 SOCIO-ECONOMIC
INVESTIGATION OF SMALL SCALE BEAN FARMERS IN MGETA DIVISION, MOROGORO
DISTRICT. IN MINJAS, A.N.; SALEMA, M.P., EDS, WORKSHOP ON BEAN RESEARCH IN
TANZANIA, WTIl., MOROGORO, TANZANIA, 1985. PROCEEDINGS. TANZANIA, SOKOINE
UNIVERSITY OF AGRICULTURE. PP.159-161. EN., SUM. FN., 2 REF. (DEPT. OF
RURAL ECONOMY, SOKOINE UNIV. OF AGRICULTURE, P.0. BOY 3007, MOROGORO,
TANZANIA)

PHASEOLUS VULGARIS; SOC1OECONCMIC ASPECTS; TANZANIA.

ADDITIONAL SOCIECONOMIC INFORMATION WAS GATHERED FOR THE BEAN/COWPEA
COLLARORATIVE RESEARCH SUPFORT PHOGRAM DURING 1984-85. HIGH YIELDING BEAN
VAR, KABANIMA AND TMC 1061 WERE INTRODUCED INTO MGETA AND MAGOLE DIVISIONS,
RESP., IN THE MOROGORO REGION (TANZANIA). SUBSTANTIAL SOCIOECONCMIC
INFORMATION USEFUL TO PLANT SCIENTISTS AND DATA ON THE PERFORMANCE OF VAR.
KABANIMA WILL BE AVAILAELE AFTER COMPLETE DATA ANALYSIS. HOWEVER,
PRELIMINARY RESULTS INDICATE THAT TH1S VAR. IS SUPERIOR TO THE LOCAL BEAN
CV. IN MANY RESFECTS (YIELDS, DROUGHT TCLERANCE, DESIRABLE STANDING
CHARACTERISTICS, AND SEED COLOR). (AS)

2253
28240 MBUYA, 0.S. 1986, FFFECTIVE NUMBER OF BEAN (PHASEOLUS VULGARIS L.)
PLANTS PER HILL TN ASSOCIATION WITH MAIZE. MOSHI, TANZANIL AGRICULTURAL
RESEARCH ORGANIZATION. LYAMINGU RESEARCH INSTITUTE. 6P. FN., 6 REF. PAPER
PRESENTEDL AT THE BEAN RESEARCH WORKSHOP IN TANZANIA ATSOKOINE UNIVERSITY OF
AGRICULTURE, STH., MOKOGOKC, TANZANIA, 1986. (TANZANIA AGRICULTURAL
RESEARCH ORGANIZATION, LYAMUNGU RESEARCH INSTITUTE,P.D, BOX 3004, MOSHI,
TANZANIA)

PHASEOLUS VULGARIS; INTERCROPPING; ZEA MAYS; CULTIVARS; PLANTING; SPACING;
YIELDS; YJELD COMPOKELTS; TANZANIA.

A FIELD TRIAL WAS CARRIED OUT IN LAMBO, TANZANTA, IN 1986 DURING THE

LON GRAINS TO DETERMINE THE EFFECTIVE NO. OF BEAN SEEDS/HILL TO BE GROWN 1IN
ASSCCIATION WITH MAIZE, WITHOUT RELUCING TEE YIELDS OF THE 2 CROPS. TWO BEAN
CV. (LYAMINGU 85 AND MASAI RED) WERE EVALUATED IN PURL STAND AND IN
ASSOCIATION WITH MATZE CV. H 632 USING A SPLIT PLOT DESIGN WITH 4 BLOCES,
SOLE CROP BEANS WERE SOWN AT A SPACING OF 50 X 20 CM, 2 SEEDPS/HILL, AND
BEANS IN ASSOCIATION WITH MAIZE AT 75 X 7 CM, 75 X 1h CM, &ND 75 X 21 CM
USING 1, 2, AND 3 SEEDS/HILL, HESP. BEAN YIELDS WERE SUPERIOR WHEN SOWN IN
PURE STAND THAN IN ASSOCIATION WITH b ‘E; HOWEVER, THERE WFRE NO
SIGNIFICANT (P = 0.05)YIELD DIFFERENCL> AMONG THE DIFFERENT NO. OF
PLANTS/HILL WITHIN A CV. IN ASSOCIATED CULTURE. CONSIDERING THE YIELD
COMPONENTS, SOLE CROP RBEAN YILLDS WERE SUPERIOF TO ANY OF THE INTERCROPS
ONLY DUE TO THE SIGNIFICANTLY (P = 0.0%) HIGHER NO. OF PODS/FLANT IN THE
FORMER, (CIAT)

2754
31422 MBUYA, 0.S. 1986. Safari report Lo CIAT (Colombia) (28 Septembe r~28
liovember, 1986), Moshi, Tanzania, Tanzania hgricultural Reserach
Organisation. Lyamungu Research Institute, Sp, Fn., (Tanzania Agricultural
Research Organisation, Lyamungu Resarch Institute P.0. Box 3004, Moshi,
Tanzania)

Phaseolus vulgaris. On-farm rezearch. Intercropping. Zea maye,
Monocropping. Cultivation, Dwarf beans, Sotl conservat.on practices.
Colombia, CIAT-2, Tanzania,

On-farm resecarch on beans conducted in Colombia from Sept. to Nov, 1986 1in
col laboration witl) CIAT is reported. Trials were established in 2
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locolities of Narifio (Funes and El Tambo) and in Antioquia (Colombia}. The
major agro-climatic characteristics of the bean growing areac in the above
mentioned departments are described as well as the bean cultivation systems,
In Marifio, bush and climbing beans are planted both in monocropping and
intercropped with maize; no seoil conservation measures are taken by farmers
to control soil erosion. In Antioquia, climbirg beans are planted as a
reley crop with maize and soil conservation practices are taken to reduce
co0il erosion. Further ocn-farm research should be carried out to take
advantage of intercropping. The need lo. o wuitsdisciplinary approach to
accomplish this goal is nighlighted. (CIAT)

2

¥,

(PHASEOLUS WULGAR1S) DENSITY IN 4S8 SOLIA'IIOI' WITH MAIZE. IN MINJAS, A.N.;
SALEMA, M.P.,, EDS. WOHKSHOP ON BEAN RESEAKCH IN TANZANIA, 4TH., MOKOGORO.
TANZANIA, 1985, PROCEELINGS. TANZAN1A, SOKCINE UNIVERSITY CF AGRICULTURE.
PP,21-28, EN,, SUM, FH., 7 REF. (TANZANIA AGRICULTUKAL RESEARCH
ORGANIZATION, LYAMUNGU RESEAKCE INST., P.Q. BOX 3004, MOSHI, TANZANIA)

225
26938 MEBUYA, 0.S.; KOIKANGE, F,M,¥,; MMBAGA, M.E.T. 1985. OPTIMUM BEAN

CULTIVARS; INTERCKOPPING; THASECLUS VULGARIS; FLANTING; SPACING; TANZANIA;
YIELD CCMFCKERTS; Y1ELDS; YEA MRYS,

FOUR EEAN CV. (CANATIAN WCHNDEKR, F311-A-L, T23, AND T3) WERE EVALUATED AT 3
DENSITIES (102,564, 148,148, ANL 190,476 PLANTE/HA) IN ASSOCIATION WITH
MAIZE IN LAMBO (TANZARIA). A RARDCMIZED COMPLETE BLOCE DESIGN WITH 4
REPLICATIONSG WAS USED, VAR, DIFFEKENCES 1N BLAN SEED YIELD WERE OBSERVED IN
BOTY MCHNCCULTUKE ARD ASSGCIATEDL CRCPPING. THE < BEAN DENSITIES SHOWED NO
SIGRIFICARNT (F LESS THAN 0.0%) SEED YIELD [IFF-ZKENCES, INDICATING THAT ANY
OF TEE .EKSITIES CAY Bl USED 1IN ASSCCIATION WITH MAIZE, INCKEASING BEAN
DINSITY ALSO LIB NCGT KREDUCE MAIZE GRAIN YIELD SIGNIFICANTLY. HCWEVER, BRAN
SLew YTELD INCREACEDL WITH IMCEEACING BEAN DRNSITY, THUS SUGGESTING THAT AT
LOWER DENEITIES CGHOWTH KESOUKRCES LEE NCT FULLY EXFLOITED, BFAKING IN MIND
THE HIGH PRICES CF SEED BELN, TEE ECONCHMICS CF SEEDP SHOULD EE WORKER OUT TO
JUSTIFY THE INCREASED KFVENUE GETAINED EY USING THE EIGHEST DERSITY.
HOWEVER, WHERE SEEL ERAN 1. CHEAF, THE HBIGHEST DENSITY GF 190,476 PLANTS/HA
(75 ¥ 7 CM) IS5 RECCMMENLED, (AS)

ekt
26945 MHINA, G.£.; MIUAKGU, B.N.; GILL, B.S, 1985, PRELIMINARY BEAN YIELD
TRIAL. 1IN MINJAS, A.N.; SALEMB, M.P., EDU. WCKKSHOP CN BEAN RESEARCH IN
TANZANIA, BTH., MOKRUGOKO, ’lfdii’M.IA, 1985, FROCEELINGS. TANZANIA, SOKOINE
UNIVERSITY OF AGRICULTURF. PP.SV-61. EN., SUM, EN,, & KEF. (LEPFT. CF CROP

SCIENCE, FACULTY OF AGR]CULIUHF,. SOKOIKE UN)V, COF £GRICULTUKE, P,0. BOX
3C0%, MOROCGORC, TANZANIR)

BEAN COMMON MOSAIC VIKUS; CHUSSBHEEDING; CULTIVAKS; I1SARIOPSIS GHIZEOLA;
PRASEOLUL VULGAKIS; RESISTANCE; TANZANIL; UKCMYCES PHASEOLI; YIELDS,

TWEKRTY BEAN CRCSSES AMD 2 STANDARD VAK. WERE TESTED IN A PRELIMINARY YIELD
TRIAL TO EVALUATE YIELD PERFORMANCE AND DISEASE KEACTION (ANGULAK LEAF SPOT,
ECMV, AND KUST) AT THE SCKOTNE U, OF AGRICULTURE (MOROGORO, TANZANIA). YTELD
DATA OBTAINED WERE SURJECTED TC VARIANCE ANALYSIS, DESPITE THE BAD WEATHER
AND DISEASE ATTACE, THE BEAN CRCGSSES TMO 2322, TMO 241, AND TMU 042 SHOWED
FROMISING YJELDL PERFORMAPCE, YIELLING BIGHEK THAN THE STANDAKD VAR. CANADIAN
WONDER. DISEACE SYMPTOMS WEFE CBIERVED ON ALL BEAN CHOSSES EXCEPT TMO 308,
WEICH DID NOT SHOW RUST CYMFTOMS, (AS)

2257
26933 MINJAS, A.N.; SALEMA, M,P., EDS. 198%. WORKSHOP ON BEAM RESEARCH IN
TANZANIA, UTH., MOROGORO, TANZANIA, 1985. FPROCEELINGS, TANZANIA, SOKOINE
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POPULATION DENSITIES. RESULTS SHOWED HIGHER PEST INCIDENCE AND INSECT DAMAGE
IN PURE STAND BEANS THAN IN MIXTURES. HIGHER PLANT POPULATION DENSITIES HAD
HIGHER PEST INCIDENCE AND DAMAGE, EXCEPT FOR BEAN FLY INCIDENCE AND DAMAGE
BY LEAFHOPPERS AND POD-SUCKING BUGS; THESE WERE HIGH IN PLOTS WITH LOW BEAN
PLANT POPULATION DENSITY. THE MIXTURES HAD A YIELD ADVANTAGE AT ALL PLANT
POPULATIONS, EXCEPT FOR THE 1/3 MAIZE AND 2/3 BEANS MIXTURE. THE HIGHEST
YIELD ADVANTAGE WAS OBTAINEL FOR THE 2/3 MAIZE AND 1/3 BEANS TREATMENT,
SUGGESTING THAT IT IS THE OPTIMUM COMBINED PROPORTION FOR THE 2 SPECIES. LOW
POPULATION OF IMPORTANT INSECT PESTS AND EFFICIENT UTILIZATION OF
ENVIRONMENTAL RESOURCES ARE DISCUSSED AS POSSIBLE REASONS FOR YIELD
ADVANTAGES IN MIXTURES. (AS)

2260
26960 MSUYA, J.M.; MBIHA, E.R. 1985. RESOURCE USE EFFICIENCY OF SHALLHOLDER
BEAN PRODUCERS IN MGETA AND MAGOLE DIVISIONS, MOROGORO REGION., IN MINJAS,
A.N.; SALEMA, M.P., EDS. WORKSHOP ON EEAN RESEARCH IN TANZANIA, UTH,,
MO.1OGORO, TANZANIA, 1985, FROCEEI'INGS, TANZANIA, SOKOINE UNIVERSITY OF
AGRICULTURE. PP.162-165. EN., SUM. EN,, 2 REF. (DEPT. OF RURAL ECONOMY,
SOKOINE UNIV., OF AGRICULTURE, P.O., BOX 3007, MOROGORO, TANZANIA)

LABOR; PHASEOLUS VULGARIS; SOCICECONCMIC ASPECTS; TANZANIA.

THE RESOURCE USE EFFICIENCY OF SMALLHOLDER BEAN PRODUCERS IN MGETA AND
MAGOLE DIVISIONS (MOROGORC KEGICN, TAHWZANIA) WAS STUDIED DURING THE 1984-85
CROPPING SEASON. DATA WILL BE ANALYZED USING THE COBE-DOUGLAS TYPES OF
PRODUCTION FUNCTICN AKD CALCULATION OF SIMPLE STATISTICS. THE MARGINAL VALUE
PRODUCT CKITERIGN WILL BE USEL TO DETERMINE EFFICIENCY AND INEFFICIENCY OF
THE RESOURCES USEL', (AS)

2261
26946 MUSHEBEZY, D.M.K.; KAKFL, A.¥. 1985. RESISTANCE TO BEANFLY (OPHIOMYIA
PHASEOLI TRYON) IN COMMON BEANS, 1IN MINJAS, A.N.; SALEMA, M.P., EDS,
WORKSHOP ON BEAN HESEAKCH IN TANZANIA, WTH., MOROGORO, TANZANIA, 1985,
PROCEEDINGS. TANZANIA, SOKCINE UNIVERSITY OF AGRICULTURE. PP.62-68. EN.,
SUM. FN., 7 REF. (DEPT. OF CRCP SCIENCE, FACULTY OF AGRICULTURE, SOKOINE
UNIV, OF AGRICULTURE, P.O. BOX 3005, MOROGOHO, TANZANIA)

CULTIVARS; CPHIOMYIA PHASFOLI; PFHASEOLUS VULGARIS; RESISTANCE; TANZANIA;
YIELDS.

TWELYE COMMON LBEAN CV. WERZ EVALUATED FOR RESISTANCE TO THE BEANFLY
(OPHIOMYIA PHASEOLI). RESISTANCE WAS ASSESSED BASED ON 'THE LARVAL-PUPAL
COUNTS. CV, BAC 90, BAT 1500, BAT 1505, KABANIMA, TMO 117, CHIPULUPULU, AND
KABLANKETI WEKE RATED AS HAVING LCW RESISTANCF. LOW LARVAL-PUPAL COUNTS WERE
ASSOCIATED WITH THIN STEMS (NARROW STEM DIAMETER). LARVAL-PUPAL COUNTS WERE
POSITIVELY CORRELATED WITH OVIPMUNCTURE COUNTS, RESISTANT CV. GENERALLY HAD
LOWER OVIPUNCTURE COUNTS. A NEGATIVE CORRELATION WAS FOUND BETWEEN
OVIPUNCTURE COUNTS AND THE NO., OF TRICHOMES, INDICATING AN INTERFERENCE IN
OVIPOSITION WHEN TRICHOME DENS1TY WAS HIGHER. DBEANFLY OVIPUNCTURE COUNTS
WERE POSITIVELY CORRELATED TO LEAF AREA, CV. WITH LOW RESISTANCE TO THE
BEANFLY HAD SIGNIFICANTLY HIGHER SEED YIELD COMPARED WITH SUSCZPTIBLE CV.
(AS)

2262
26953 MWANDILA, N.J.K.; KESWANI, C.L. 1985. STUDIES ON THE RESISTANCE OF
EJGHT BEAN (PHASEOLUS VULGARIS L,) LINES TO PHAEOISARIOPSIS GRISEOLA. IN
MINJAS, A.N.; SALEMA, M.P., EDS. WONIKSHOP ON BEAN RESEARCH IN TANZANIA,
4TH,, MOROGORO, TANZANIA, 1985, PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF
AGRICULTURE, PP,123-128. FN., SUM, EN., 15 REF, (DFPT. OF CROP SCIENCE,
FACULTY OF AGRICULTURE, SOKOINE UNIV. OF AGRICULTURE, P.O. BOX 3005,
MOROGORO, TANZANIA)
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2265
26939 NGOLI, G.F.; TARIMO, A.J.P. 1985, FFFECT OF GRAS3 MULCH ON GRAIN AND
TOTAL DRY MATTER YIELD OF FIELD BEANS (PHASEOLUS VULGARIS L.). IN MINJAS,
A.N.; SALEMA, M.P., EDS. WORKSHOP ON BEAN RESEARCH IN TANZANIA, 4TH.,
MOROGORO, TANZANTA, 1985. PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF
AGRICULTURE. PP.29-34, EN,, SUM. FN., 10 REF., IL. (DEPT. OF CROP SCIENCE,
FACULTY OF AGRICULTURE, SOKOINE UNIV. OF AGRICULTURE, P.0. BOX 3005,
MOROGOKO, TANZANIA)

CULTIVARS; DRY MATTER; MULCHING; FHASEOLUS VULGARIS; TANUANIA; YIELD
CCMPONENTS; YIELDS.

AN EXPT. WAS CONDUCTED AT THE SCKOINE U, OF AGRICULTURE (MOROGORC, TAMZANIA)
TO STUDY THE FI'FECTS OF A GRASS MGLCH ON GRAIN AND TOTAL DM YIELD OF 3 BEAN
VAR, (KABANIMA, CANADRIAN WONDER, AND SELIAN WONDER). TWO TREATMENTE, MULCHED
(M1) AND CONTROL (M0), WERE USED. THE RESULTS SHOWED THAT MULCHING HAD NO
SIGNIFTCANT FFFECT CON EITHER GRAIN OR TOTAL DM YIELDS OF THE 3 VAR,
LIKEWISE, THE YIELD COMPONENTS PODS/PLANT AND SEEDS/POD WEKE NOT AFFECTED BY
THE MULCHING TKREATMENT. THE SHELLING FERCENTAGE WAS, HOWEVER, HIGHER IN TPE
UNMULCHEDL THAK IN THE MULCHED PLOTS, INLICATING THAT MULCHING MIGHT HAVE
INFLUENCED DM PARTITIONING TO TEE PODS. THE SHELLING PERCEKNTAGES WERE 58.2
AND 55.1 PUR MO AND M1, RESP, OF THE 3 VAR, CAMADIAN WONLER YIELLDED THE
HIGHEST; GRAIN YIELDS WERE 0.162, 0.141, AND 0.047 KG/SQUARE METER FOR
CANADIAN WONIER, SFLIAN WONEER, ANDR KABANIMA, RESP. THE VAR, DIFFERENCES
REFLECTED OTHER ENVIRONMENTAL HESPONSLES RATHER THAN THE MULCHIKG THEATMENTS.
ILCEING CF BFANS SEEMS TO HAVE MORE EFFECT OGN THE MOKPHCLOGICAL
CHARACTERISTICS THAN ON THE ACCUMULATION OF EITHER ECONCMIC OR BIOLOGICAL
YIELDS. (AS)

2266
26962 NJEBELE, C.W.; MBIHA, F,R. 198%. STUDY OF THE ECCNOMIC VIABILITY OF
IMPROVED BEAN CULTIVARS FOR SMALL SCALE ©PARMERS IN MCETA AND MAGOLE
DIVISICOHS, MOROGORO REGIGHN. IN MINJAS, £.N.; SALEMA, M.P., EDG. WORKSHOP ON
BEAN RESEARCH IN TANZANIA, 4TH., MOROGORO, TANZANIA, 1985, PROCEEDINGS.
TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE. PP.169-172. FN., SUM. ENGL., 1
REF. (DEPT. OF KURAL ECCNOMY, SOKCINE UNIV, OF AGRICULTUKE, P.0. BOX 3007,
MOROGORO, TANZANIA)

PHASECLUS VULGARIS; SOCIOECONCMIC ASPECTS; TANZANIA.

SOCICECONOMIC FACTORS AFFECTING BEAN PRODUCTION IN TANZANIA AND THE ECONOMIC
IMPACT OF HIGH YIFLDING VAK. SUCH AS KABANIMA AND TMO101 IN THE SELECTED
BEAN GROWING AREAS TN MORCGORO REGION WERE STUDIED IN ORDER TO PROVIDE
BACKGRQUND INFURMATION FOR RESEARCH, FDUCATIONAL LEVEL, RESOURCE ENDOWMENT,
PESTS AND DISEASES, DROUGHT, INPUTS, AND PERFORMANCE OF BOTH LOCAL AND HIGH
YIELDING VAR. WERE ASSESSED. INSTITUTIOMAL COMSTRAINTS AND OTHER RELATED
PROBLEMS LIKE EXTENSION SERVICES AND VILLAGE LEADERSHIP ARE ALSO DISCUSSED.
THE SUCCESS OF THE PROJECT WILL ENABLE SMALL-SCALE FARMERS TO PRODUCE HIGHER
YIELDS THROUGH THE USE OF LIGH YIELDING VAR. AND HENCE INCREASE INCOMES AS
WELL AS PROVIDE A GOOD AND INEXFENSIVE SOURCE OF PROTEIN, ESPECIALLY FOR
POOR FAMILIES WHO CANNOT AFFORD AKNIMAL PROTEIN. (AS)

2267
26942 SAXENA, N.C.; VICTOR, E.N.; KYANDO, P.H.M. 1985. DESIGN CONSIDERATIONS
FOR A HUMAN POWERED BEAN THRESHER., 1IN MINMJAS, A.N.; SALEMA, M.P., EDS.
WORKSHOP ON BEAN RESEARCH IN TANZANIA, NTH., MOROGORO, TANZANIA, 1985,
FROCEEDINGS. TANZANIA, SOKOINE UNIVERSI1TY OF AGRICULTURE. PP.41-U4, EN,,
SUM. EN., 3 REF. (DEPT. OF AGRICULTURAL ENGINEERING & LAND PLANNING,
SOKOIKE UNIV. OF AGHICULTURE, P.O, BOX 3003, MOROGORQ, TANZANIA)

AGRICULTURAL EQUIPHMENT; PHASEOLUS VULGARIS; TANZANIA; THRESHING.
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SEVERAL ASSOCIATED FACTORS TO BE CONSIDERED IN THE DESIGN OF AN APPROPRIATE
BEAN THRESHER FOR SMALL FARMERS ARE LISTED. EACH FACTOR 1S DISCUSSED WITH
PARTICULAR REFERENCE TO THE LOCAL MANUFACTURE OF THE MACHINE. THE ROLE OF
RURAL WOMEN IN THE DESIGN AND USE IS DETAILED. (AS)

2268
26507 SEMU, E.; SINGH, B.FR.; SELMER-OLSEN, A.R.; STEENMBERG, K. 1985. UPTAKE
OF HG FROM (203)HG-LABELED MERCURY COMPOUNDS BY WHEAT AND BEANS GROWN ON AN
OXISOL. PLANT AND SOIL 87(3):347-355. FN., SUM. EN., 27 KEF., IL. (DEPT.
OF SOIL SCIENCE, SOKOINE UNIV. OF AGRICULTURE, P.O. BOX 3008, MOROGORO,
TANZANIA)

GERMINATION; MERCURY; NORWAY, PHASEOLUS VULGARIS; TANZANIA; TRANSLOCATION.

STUDIES WERE CONDUCTED TO EVALUATE THE UPTAKE OF HG EY WHEAT AND BEAKS GROWN
ON AN OX1SOL WITH DIFFERENT LEVELS OF MEMC AND HGCL2. GERMINATION OF BEANS
GROWN WITH BOTH COMPOUNDS AT 50 MG HG/KG SOIL FAILED COMPLETELY, EVEMN AFTER
REPEATED SOWING. YIELDS WERE DECREASED, THOUGH KOT SIGNIFICAKTLY, BY HGCL?
UP TG & MG HG/KG SOIL. THE CONCN, CF HG IN BEAN STRAW, BUT HCT GRAIN,
INCREASED SIGNIFICAKTLY WITH INCKEASING LEVELS OF MEMC AKD HGCL2
APPLICATION, AND WAS GREATEK I PLANTS GECWN WITH HGCL2, THANSLOCATION TO
GRAIN WAS LOW, WITH LITILE DIFFERENCE BETWEEN PLANTS GROWE WITH MEMC OR
HGCL2. (AS (EXTRACT))

2060
26082 SHAC, F.M.; TEKI, J.M. 19B8%. YIELD LOSSES IN PHASECLUS BEANS INDUCED
BY ANTHRACNOSE 1K TAHNZANIA. TROPICAL PEST MANAGEMENT 31(1):60-62. EN., SUM,
EN., 15 REF., IL. (UYCLE AGRICULTURAL CERTKE, P.C. FOY 400, MBEYA,
TANZANIA)

PHASEOLUS VULGAKIS; COLLFTCTNLCHUM LINDEMITEI ANUM,; CULTIVARS; DISEASE
CONTROL; CHEMICAL CONTKOL; YiELDSC; KESISTANCE: TANZANIE.

THE EXTENT CF YIFLDI LOSSES RESULTING FhGit ANTHRACHOSE WAS DETEMMINED IN 3
BEAN CV. PLANTED &5 MAIN PLCTE 1IN A SPLIT FLOT EXPT. IN UYOLE, TANZANIA.
DIFFERENT LEVELS CF TEE DISEASE WEKE MAINTAINED IN THE SUBPLOTE BY SPRAYING
WITH THE FUNGICIDE BENOMYL, THEKE WEKE 1IGHLY SIGNIFICANT DIFFERENCES 1IN
DISEASE LEVELS AND YTELD BEIWEEN THE RECISTANT AND SUSCEPTIBLE CV, AND
BETWEER THE SPRAYEL AKD UNSPRAYRL PLOTS. HIGHLY SIGNIFICANT YIELD LOSSES OF
B6 PERCENT CCCURKIL: IN THE HIGHLY SUSCEPTIBLE CV. T8 AND 27 PERCENT IN THE
MOLERATELY SUSCEFTIELE CV. MEXICAN 142, ESTIMATED NET GAINS/HA RESULTIANG
FEQM CONTROLLING ANTEFKACNCSE BY LENGMYL AND By GRCWING AN
ANTHRAQUOSE-RESISTANT CV. UNIER TANZANIAN CONDITIONS ARE GIVEN, (AS)

22100
29671 SHAC, F.M.; TEWI, J.M. 1931. PROMISING PHASEOLUS BEAN LINES RESISTANT
TO ANTHRA(NOSE IN TANZANIA, EAST AFRICAN AGRI QULTURAL AND FORESTRY JOURNAL
W7(1- W):al-16, EN., SIM, FN., 6 KEF.

PHASEOLUY YULGAKIS; CULTIVARS; SELECIION; KESISI ANCE; COLLETOTRICHUM
LINDEMUTEI ANUM: TANZANIA.

TWENTY BEAN LINES WENE SCREEKED bOU RESISTANCE TG ANTHRACNOSE By
ARTIFICIALLY INOCULATING THEM WITH DIFFEHENT ISOLATES OF COLLETOTRICHUM
LINDEMUTHYIANUM IN THE FIFLE (MORCGORO. TANZANIR) AND IN THE GREENHOUSE. ONE
LINE, P-260, WAS IMMJME TO ANTHRACNOSE AND b LINES, UAC 57, UAC 79, P-304,
P-613, AND P-77h, WEKE HIGHLY RESISTANT. LINES UAC 41, EAI 2839, EAl 4110,
P- 2, P-360, AND P-504 WEKE MOIERATELY RESISTANT, THE KEMAINING LINES WERE
SUSCEPTIBLE, THE IMMIKE AND RESTISTANT LINES HAVE SOME UNDESIKRABLE CONSUMER
CHARACTERISTICS AND THEY CAN THEREFOHE DE USED AS SOURCES OF RESISTANT GENES
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IN BREEDING PROGRAMS. ALTERNATIVELY, THEY CAN BE IMPROVED TO ELIMINATE THE
UNDESIRABLE CHARACTERISTICS SINCE SOME OF THEM ARE ALSO BIGH YIELDING. (AS)

2271
28249 SILBERNAGEL, M.J.; MILLS, L.J.; WANG, W.-Y. 1986. TANZANIAN STRAIN OF
BEAN COMMON MOSAIC VIRUS. PLANT DISEASE 70(9):839-841. EN., SUM. EN., 21
REF.

PHASEOLUS VULGARIS; BEAN COMMON MOSAIC VIRUS; RACES; PATHOGENICITY; GENES;
TANZANIA.

A STRAIN OF BCMV ISOLATED FROM SEED OF PHASEOLUS VULGARIS GROWN IN TANZANIA
WAS FOUND TO BE SIMILAR PATHOGENICALLY AND SEROLOGICALLY TO
TEMP.-INSENSITIVE STRAINS FOUND INITIALLY IN EUROPE AND RECENTLY IN THE USA.
THIS IS THE 1ST REPORT OF A STRAIN OF BCMV FROM TANZANIA. THE TANZANIAN
STRAIN (TN-1) INDUCED TYPICAL MOSAIC MOTTLE ON CV. WITH THE RECESSIVE II
GENE BUT CAUSED LETHAL SYSTEMIC VASCULAR NECROSIS (BLACK ROOT) ON MANY
RESISTANT CV. WITH THE DOMINANT 11 GENE AT NORMAL (23-27 DEGREES CELSIUS)
GROWING TEMP. THECOMBINATION OF THE DOMINANT II GENE AND UNIDENTIFIED
PRESUMED-RECESSIVE GENESGAVE COMPLETE PROTECTION TO BOTH THE MOSAIC MOTTLE
AND THE SYSTEMIC NECROSIS PHASES OF TH-1, (AS)

2212
26041 SILBERNAGEL, M.J.; DUE, J.M,; NDUNGURU, E.J.; KESWANI, C.L.; TERI,
J.M.; MBAGA, M.; ICTO, A.L.; MISANGU, R.; KAREL, A.X.; MPHURU,A.N.; QUENTIN,
M.E.; SEENAPPA; SEMOKA, J.M.R.; JANA; CHOWDHURY, M.S.; ANANDAJAYASEKERAM, P,
1982. BREEDING BEANS FOR DISEASE AND INSECT RESISTANCE AND DETERMINATION OF
ECONOMIC IMPACT OH SUBSISTENCE FARM FAMILIES., IN BEAN/COWPEA COLLABORATIVE
RESEARCH . UPPORT PROGRAM. U.S.A. 1982 ANNUAL REPORT, EAST LANSING, MICHIGAN
STATE U.IVERSIT{. PP.89-92. EN,

AGRICULTURAL PROJECTS; BEAN COMMON MOSAIC VIRUS; COLLETOTRICHUM
LINDEMUTHIANUM; GERMPLASM; INJURIOUS INSECTS; ISARIOPSIS GRISEOLA; PHASEOLUS
VULGARIS; PSEUDOMONAS SYRINGAE PV, PHASEOLICOLA; RESISTANCE; SELECTION;
TANZANIA.

THE OBJECTIVES AND ACHIEVEMENTS OF THE PROJECT TO BREED BEANS FOR DISEASE
AND INSECT RESISTANCE AND TO DETERMINE ITS ECONOMIC IMPACT ON SUBSISTENCE
FARM FAMILIES IN TANZANIA ARE PRESENTED. ON-GOING RESEARCH WORK, INCLUDING
GEHMPLASM SCREENING FOR RESISTANCE TO MAJOR DISEASE (BCMV, PSEUDOMONAS
PHASEOLICOLA, COLLETOTRICHUM LINDEMUTHIANUM, ISARIOPSIS GRISEOLA) AND
ISOLATION OF STRAINS, IS BRIEFLY DPESCRIBED. FERTILITY STUDIES SHOWED THAT
VAR. KABANIMA WAS MORE RESPONSIVE TO N AND P THAN OTHER VAR. SEVEN
ECONOMICALLY IMPORTANT INSECT PESTS WERE 1DENTIFIED: REAN FLY, FOLIAR
BEETLE, BEAN APHID, THRIPS, POD BORERS, POD SUCKING BUGS, AND BEAN BRUCHIDS;
A SYNTHETIC PYRETHROID, RIPCORD, GAVE BEST OVERALL INSECTICIDAL CONTROL, AND
INTEGRATED CONTROL STUDIES INDICATED THAT BACILLUS THURINGIENSIS + Y-HCH WAS
EFFECTIVE AND INCREASED YIELDS, NO VAR, HAS BEEN FOUND RESISTANT TO ALL
DISEASES (ECMV, C. LINDEMUTHIANUM, I. GRISEOLA, AND XANTHOMONAS PHASEOLI); A
BREEDING PROGRAM HAS BEGUN T( COMBINE MULTIPLE DISEASE RESISTANCE. OTHER
AGRONOMIC PRACTICES ARE BEING STUDIED IN RELATION TO DISEASE CONTROL. (CIAT)

22173
30055 TANZANIA. MINISTRY OF AGHICULTURE AND LIVESTOCK DEVELOPMENT. 1985,
Price policy recommendations for the 1985 agricultural price review., v.2,
Sorghum, millet, cassava and beans (prices for 1986/87 marketing seacton).
Dar es Salaam, Marketing Development Bureau. 47p. En., Sum. En,, II.

Phaseolus vulgaris. Production. Marketing. Consumption. Costs. Prices.
Statistical data. Maps. Tanzania,
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Past trends and the current situation of production, consumption, costs of
production and marketing, sales and price figures in Tanzania are analyzed
for various food crops (including beans) and price policy recommendations
are made for the period 1980-87. An increase in the of ficial producer
prices for drought staples for 1986-87 was estimited in 10 percent over the
1985-86 prices, representing a decline in real price of over 24 percent (35
percent inflation rate), Bean price is expected to rise by 58 and 17
percent in nominal and reul terms, resp., over the 1984-85 consumer priees,
Monthly sales during 1984-85 are also reeoriad as well as the marketing
costs of beans during 1985-86. (CIAT)

2274
29317 TANZANIA. MINISTRY CF FINANCE ANp PLANNING. BUREAU OF STATISTICS,
1979. Planted area by crops and size of helding, In Tanzania. Ministry of
Finance and Planning. Bureau of Stetistics, Agricultural census of Tanzania
1971/72. Peasant farming. Lar es Salaam, v.1,pp.1-28,6C-65,69,71,73,87,90,
9“:99.10“,115.117.121.12“.126.130:133'139,114“.11“).-152—153,155»158—1591
162'167-168.176—177.179,182.18“,“67. En., 7 Ref., Dat,.num.

Phaseolus vulgaris, Statistical data, Monocropping. Intercropping, Zea
mays. Manihot esculenta. Coffeu wrabica. Solznum tuterosum, Survey., Farm
size. Production. Tanzania.

The methodology used to col leet and analyze data for the agricultural censuy
in Tanzania in 1971-72 1o deseribed.  Statistics per furm cize and region,
are given on area planted (ha) and no. of cullivated farme for all main
crops and associationsa, When enplicable, data are piven separately for
beans as a major crop and in ascoclation with bianany, maize, sorghum,
coffee, cassava, millet, castor ‘cans, greundnut, wnd potato, Kigoma,
Mbeya, Tanga, Vest Lake, and Tanzandla Mainland were the repions in whicen
beans were identified in different cropplng syctems, (CIAT)

227%
26940 TESHA, A.J. 1985, COMPARATIVE DHCUGHT TCLERANCE IN SKLECTED COMMON
BEAN CULTIVARS. 1IN MINJAS, ANy SALEMA, M.P., EDS, WORESHOP ON BEAN
RESEARCH IN TAMZANTA, 47TH., MORCGORC, TAMZANIA, 1985, PROCEEDINGS. TANZANIA,
SOKOINE UNIVERSITY OF AGKICULTUKF. PP.35-37. EN., SUM. EN., 4 REF. (DEPT.
OF BOTANY, UNIV. OF DAR ES SRLAAM, P.O. BOX 35060, DAK FS SELAAM, TANZANIA)

CULTIVARS; DROUGHT; PHASECLUS VULGARLS; HESISTANCE; TANZANIA; WATEK STRESS;
YIELDS.

TWELVE BEAN CV. WEKE TAKEN FOR INITIAL SCHREENING FOR PRCUGHT TOLERANCE IN
THI GREENHOUSE DURING 1983. BASED OM THE RESULTS UBTAINED, CV., TMO 101 AND
TMO 125 WERE CONSIDERED FAIRLY PHOUGHT TOLERAKT WHILE TMO 104 £KD TMO 110
WERE SUSCEPTIBLE, THESE CV. WEKE TAKEN FOR FUKTHER STUDIED DUKING 198485
TO DETERMINE ELECTHICAL CONDUCTIVITY IN THE GHEENHOUSE AND SEED YIELD 1IN THE
FIELD (DAR ES SALAAM, TANZANIA). FIELDY RESULTS CONFIRMEL THE EARLIER
FINDINGS THAT TMO 125 1S HIGHLY TCLEKART WHILE TMO 110 1< HIGHLY
SUSCEPTIBLE, THEKE WAS A HIGH NEGATIVE CORKELATION HETWEEN ELECTRICAL
CONDUCTIVITY AND CROp YIELD UNDEK WATEK STRESS CONDITIONS, (AS)

a6
24947 1ESHA, A.J. 1983. DROUGHT HESISTANCE 1N SOME BEAN VARIETIES (PHASEOLUS
VULGARIS) GROWN IN TANZANIA.  MOROGCRC, TANZANIA, UKIVERSITY OF DAR ES
SALAAM, 10P. EN., 6 REY., IL.

PHASEOLUS VULGARIS; CULTIVARS; RESISTANCE; DROUGHT; SELECTION; WATER
CONTENT; WATER ABSORPTION; TANZANIA.

1y


http:v.1,pp.1-28,6C-65,69,71,73,87.90

A POT EXPT. UNDER GREENHOUSE CONNITIONC WAS CONPUCTED WITH 15 BEAN VAR. FROM
TANZANIA IN ORDER TO SEARCH FOR A :APID AND RELIARLE DROUGHT RESISTANCE
SCREENING METHOD. PLANT HEIGHT, MC, ELECTRICAL COHDUCTIVITY, ARD ROOT:SHOOT
RATIO WERE MEASURED, AND CORRELATIONS BETWEEN THESE PARAMETERS WERE
CALCULATED. PLAKNT HEIGHT WAS OF LITTLE VALUE FCR DROUGHET RESISTANCE
DETERMINATICY. SINCE IT DIIP NOT CORRELATE WITE WATER RETENTICH CAFACITIES.
DIFFERENT IN sHEIR WATER RETENTION CAPACITIES; THIS CRITERICN HAS BEEN SHOWN
TO BE RELATED TC DRCUGHT RESIS ) SIGHIFICAKRTLY NEGATIVE CORREATION

(K = -0.81) WAS FOUND BEIWEEN WATER RETENTION ANP FLLCTHICAL CONDUCTIVITY
VALUES. A PCOR CORKELATION WAS FCOUND BEIWEERN THE KCOT:SHCOT KATIO AND WATEK
RETENTICN AKD COMPUCTIVITY (F = ~C.369 AKD -0.211, RESP,) INDICATING TEAT
WHILE THE FORMEE COULD BE TMPGRTANT IN MAINTAINING WATEK UPTAEE, THE
MAINTENANCE CF MEMBEANE IKTREGRITY 100 MOKE IMPCRTANT UNDFER SFVERE DRCUGHT
CONDITIONS. EOTE WATER EETENT:OK AND FLECTRICAL CORIUCTIVITY MEASUREMENTS
PROVEL SUCCESEFUL 1IN INRICATING DRECUGHT TCLEKARCE IN BEANS, BUT FOR LAKGE
SAMPLES THE LATTEK MUTHCD SHCULD BE FPHEFERKED,  (CIAT)
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FAFORATORY STULTES 0N PROLUCTION CF CANNED MBUSA YA
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HATURE; TIMING; CEGALOLEPTIC
VELUE TANDANT A LELGIUM,

HEAT FROCEODING FLCTCHE AL
MARARAGE & POCD RMTEN WITH
STUDTER, & BEANAUCE BRI 7o) WAS FUURD SATISFACTORY
FOR FILLING CARC0 RETORTING CARNEL MECGA AT 1010 TRGRPES (FLOIUS FOR 36 MIN
GAVE n Fitc] TARLY CHOGANCE I TEC CURLUTY AND PROMISING STORAGE
PROPERTIED . CHS COOUERTCETTION G THE RINTOERD CANNED MBOGA ARE:
TOTAL oCLIlS, L Ay HE ey Oy 807 PERCE i AND RTEER EXTRACT, 3.7
PERCENT, FUKTELE TUATION 15 BFOQUINED TC DETRERMINE THE STAPILITY OF THE
PRODUCT 1IN DIFFRERERT STCRAGE CCHIITICHNS, 40 WELL AS TEh FEASIEILITY OF USING
LARGER CihD 1O CONTAIN MOKE FHOLUCT LN CRIER 70 FAYCE BUTE THE PRODUCKK AND
TEE CONSUMFE, (A5

EOCUALITY GF CANNED MBCGA YA

";l’."/’i
CHOES TIMVTLY, Poo1aRL0 CN-FARM ThIAL OF 4 BIGH YIELDING BEAN CULTIVAR IN
KILOOA DISTRICT PORCGURC BRGICH, 3N MINGAS, &.M.; SALEME, M.P., EDS.
RWORESHOP GE FLAN HESEARCH IN TRNOANDA, BTH,, MOKOGOKC, TANZAKTA, 1G85,
PROCEEDINGD, TANZANID, SCHCINE UKIVERSITY CF AGKICULTURF. PP.173-176. EN.,
SGML ENL, ) RER,

o

ADAFTATION; LEAN COMBEGH MOUAIC VIRUS; CULTIVARS; TROUGHT; FHASEOLUS
VULGAKIS; FESISTANCE; TANCANTA; YIRLDS,

FAEMERS IN 3 VILLAGES OF THe FILOSA DICTRICT (MORCGOKC, TANZANTA) WERE GIVEN
THE BIGH YIELTING DBEAN VAR, TMC 101 TC BE COMPARED WITE THEIR LOCAL VAR, TMO
101 WAL ALYEYS SUPERICH AKD CUTSTARRING IN TERM OF YIELD, TOLERANCE TO
LRCUGHT, ARD UPKIGHT AND COMPACT ARCHITECTUKF, HOWEVER, THE VAR, 15
SUCCEPTIELY TC BOMV. TASTE ANE CCLOK GF TMO 101 WEKE ALSO HIGHLY ACCEPTABLE
TC FARMERD, (CTAT)

2279
29158 TUSERWA, B, 1984%. LABORATONY STUDIES ON PRODUCTIGN OF CANNED MBOGA YA
MAHRRAGE. 1, PRE-HEATPROCESSING OPERATIONS., MEDEDELINGEN VAN DE FACULTEIT

LANDBOUWWETENSCHAPPER RIJESUNIVERSITEIT GENT 50(4) $1383-1391. EN., SUM. FN.,
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NL., 17 KEF., IL. (LABODATORY OF FOOD CHEMISTRY & MICROBIOLOGY, FAC, OF
AGRICULTURAL SCIENCES, STATE UNIV. OF GHENT, COUPURE LINKS, 653 B-9000
GHENT, BELGIUM)

PHASEOLUS VULGARIC: HUMAN NUTRITION; CANNED BEANS; TIMING; PROCESSING;
TANZANYL.

A PROCESS FOR THE HOME PREPARATION OF MBOGA YA MAHARAGE, A FOOD OF SOFT
CONCISTENCE SERVED WITH RICE, MAIZE, CASSAVA, OR BANANA MEAL IN TANZANIA AND
OTHER AFRICAN, ASIAN, AND LATIN AMERICAN COUMTRIES, IS5 DESCRIBED. BASED ON
THIS RECIPE, THE SOAKING AND BLANCHING TIMES OF NaVY BEANS AND THE
FORMILATION OF INGREDIENT PROPORTIONS SUITABLE FOR CANNINC WERE ESTABLISHED,
SOAKING AND BLANCHINC TIMES WERE DETERMINED TO DE 20 K AT 6 DEGRFES CELSIUS
AND 2 MIN AT 98 DEGREES CELSIUS, RESP. A SAUCE FORMILA CONTAINING WATER,
GROUNDNUTS, TOMATE PUREE, CURRY POWDER, SALT, CHILLI, AND ONIONS WAS ALSO
MALE. (AS)

2280
26941 ULOMI, J.W.A.; TARIMO, £.J.P. 1985. PERFORMANCE OF EEANS AND MAIZE
GROWN IN ASSOCIATION AT VARYING DENSITIES. 1IN MINJAS, A.N.; SALEMA, M,P.,
EDS. WORKSHOP ON BEAN RESEARCH LN TANZANTA, 4TH , MOROGORO, TANZANIA, 1985.
PROCEEDINGS. TANZANIM, SOKOINE UNIVERSITY OF AGKICULTURE, PP.38-40. EN.,
SUM. FN., 7 PEF. {DEPT. OF CROP 5CIENCE, 7ACULTY OF AGRICULTURE, SOKOINE
UNIV. OF AGRICULTURE, P.C. BOX 300%, MOROGORO, TANZANIA)

INTERCROPPING; PHASEOLUS VULGARIS; FLANTING; SPACING; TANZLNIA; YIELDS; ZEA
MAYS,

BEANS OR MAIZE WEKE GRCWN IN MONCCULTURE ORF IN ASSOCIATION AT SOKOINE U. OF
AGRICULTURE (MORCGORD, TANZANIA) AT 3 DEMSITY COMEINATIONS: 1/4 MRIZE AND
3/4 3EMIS, 1/2 MAIZE AUD 1/2 BEANS, OF 3/h MAIZE AND 1/4 BEANS. RO'H
MONOCROPPED MAIZE AN BEANS WERE GROWN AT POMULATIONS MUCH HIGHER THAN THE
OPTIMA FCR GRAIN YIHLD. THE DENSITY COMBINATIONS DECREASED THL POPULATION OF
EITHER CROP TOWARD THE MAY. RESULTS SHOWED THAT YIELDS WERE LOWEST IN THE
MONCCROPS AND HIGHEST IN THE ASSOCIATED CRCPS. COMPARATIVE ADVANTAGES OF
INTERCROPPING BEANS WITH MAIZE WEHE EXAGGERATED BY THE HIGH LER VALUES
OBSERVED. THESE RESULTS REFLECT COMMOM TRENDS IN TRADITIONAL AGRICULTURE IN
MOST OF THE SEMIARIL TKOPI1CS, WHEKE MAIZE AND BEANS ARE COMMONLY
INTERCROPPED, (4S)

2281
27045 WARRFN, &, 1985, TANZANIA: BLAN PRODUCTION STATISTICS. IN BEAN
PRODUCTION Id TANZANIA, MALAWI, ZAMBIA AND ZIMBABWF. R:PORT OF A EBEAN
INFORMATION SURVEY IN AFRICA. CALT, COLOMBIA, CENTRO INTERNACIONAL DE
AGRICULTURA TROPICAL, 3P. EN. (9 HILLSIDF, ALLCRAFT ROAD, READING,
ENGLAND)

PHAZECLUS VULGARIS; PRODUCTION; MARKETING; TANZANIA,

STATISTICAL DATA OF BEAN SEED SALES IN THE HNOXTHERN REGION OF TANZANIA ARE
PRESENTED FOR THE YEARS 1976-85. REAN PRCDUCTICN ESTIMATES MADE BY REGIONAL
AGRICULTURAL DEVELOPMENT OFFICES AHE ALSO INCLUDED. (CIAT)

2282
27047 WARREM, A. 1985, TANZANIA: BREEDING. 1IN BEAN PRODUCTION IN TANZANIRA,
MALAWI, ZAMBIA AND ZIMBABWE. REPOAT OF A BEAN INFORMATION SURVEY IN AFRICA,
CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 3P. EN. (9
HILLEIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; PLANT BREEDING; CERMPLASM; CULTIVARS; TANZANIA; CIAT-2.
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BEAM BREEDING ACTIVITIES AT SOKOINE U. AND UYOLE AGRICULTURAL CENTER
(TANZANIA) ARE BRIEFLY DESCRIBED. SPECIAL EMPHASIS IS MADE ON THE
PRELIMINARY AND ADVANCED YIELD TRIALS, UNIFORM CV. TRIALS, AND ON-FARM
TRIALS. MATERIAL ENTERING THESE TRIALS WAS OBTAINED MAINLY FROM LOCAL
COLLECTIONS AND FROM CIAT. VAR, RELEASED WERE KABANIMA, T 3, AND UYOLE 84.
(CIAT)

2283
27043 WARREN, A. 1985. TANZANIA: ENTOMOLOGY. IN 3EAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 2P.
EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; CULTIVARS; RESISTANCE; OPHIOMYIA PHASEOLI; OOTHECA;
THYSANOPTERA; SPACING; PLANTING; TIMING; INTERCROPPING; ZEA MAYS; INSECT
CONTROL; TANZANIA; CIAT-2.

BRIEF INFORMATION IS PRESENTED OF THE BEAN ENTOMOLOGY ACTIVITIES AT THE
SOKOINE U. (MOROGORO, TANZANIA). EMPHASLS HAS BEEN MADE ON PLANT RESISTANCE
TO THE BEAMN FLY, OOTHECA, AND TO TAENIA THRIPS. ADDITIONALLY, STUDIES HAVE
BEEN CONLUCTED CN THE EFFECT OF PLANT DENSITY, TIME OF PLANTING, AND
INTERCROPPING ON 1KSECT FESTS. (CIAT)

2284
27048 WAKREN, A. 1985. TANZANIA: FOOD SCIENCE AND NUTRITION. 1IN BEAN
PRODUCTION IN TANZANIA, MALAWI, ZAMBIA AND ZIMBABWF, REPORT OF A BEAN
INFORMATION SURVEY IN AFRICA. CALI, COLOMEIA, CENT30 INTERNACIONAL DE
AGRICULTURA TROPICAL. 3P. EN. (9 KILLSIDE, ALLCRAFT ROAD, READING,
+XGLAND)

PHASZOLUS VULGARIS; FRODUCTION; TANZANIA.

STATISTICAL DATA AHE PRESENTED OF BEAN PRODUCTION, PLANTED AREA, AND
CONSUMPTION FOR 20 GECGRAPHICAL REGIONS OF TANZANIA DURING THE 1982-83 AND
1983-84 SEASONS. FUTURE PLANS ARE BRIEFLY DESCRIBED. (CIAT)

2285
27046 WARREK, A. 1985. TANZANIA: SEED BEANS FOR EXPORT (GREEN BEAN VARIETIES
FOR EUROPE). 1IN BEAN PRCDUCTION IN TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE.
REPORT OF A BEAN INFORMATION SURVEY IN AFRICA. CALT, COLOMBIA, CENTRO
INTERNACIONAL DE AGRICULTURA TROPICAL. 2P. EN. (9 HKILLSIDE, ALLCRAFT ROAD,
KEADING, ENGLAND)

PHASEOLUS VULGARIS; SNAP BEANS; TRADE; LAKD PREPARATION; INSECT CONTROL;
TANZANIR,

PRODUCTION PROSPECTS AND CONSTRAINTS OF BEAN CULTIVATION IN TANZANIA ARE
DISCUSSED, BHIEF INFORMATION IS ALSO PRESENTED OF INPUTS AND PRICES, LAND
PREPARATION, INSECTS (MAINLY HELIOTHIS SPP.), DISEASES, AND YIELDS. (CIAT)

2286
27044 WARREN, A. 1985. TANZANIA: SOILS. 1IN BEAN PRODUCTION IN TANZANIA.
MALAWI, ZAMBIA AND ZIMBABWF, REPORT COF A BEAN INFORMATION SURVEY IN AFRICA,
CALI, COLOMBIA, CENTRO INTERMACIONAL DE AGRICULTURA TROPICAL. tP. EN. (9
HILLSIDE, ALLCRAFT ROAD, READING, EHGLAND)

PHASEOLUS VULGARIS; NITROGEN FIXATION; INTERCROPPING; ZEA MAYS; TANZANIA.

AN EXPT. TO STUDY N FIXATION IN DIFFERENT MAIZE/BEAN INTERCROPPING SYSTEMS
IN TANZANIA IS BRIEFLY OUTLINED. (CIAT)
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2287
33227 AGOSSOU, V. 1985. Reconnaiseance agro-pedologique de deux perimetres
dans les districts de Cove et Zagnanado. Etude no.267. (Agropedological
survey of two areas in the districts of Cove and Zagnanado. Study no.267).
Benin, Ministere de L'Enseignement Superieur et de la Recherche
Scientifique. 13p. Fr., Il. :

Phaseolus vulgaris. Snap beans, Irrigation. Srowth. Podding. Flowering.
Abscission. Soil analysis. Soil fertility. Soils, Flooding. Togo.

An agropedological survey was conducted in the Roussin and Bame areas,
Togo, to determine the causes of low podding, often due to early flower
shedding, in a snap bean crop under gravity irrigation. Soil samples were
taken and analyzed; plant disturbances observed in each sample area are
described in detall as well as common cultivation practices. The fertility
level of sandy and clayey scils from the Koussin area ranged from low to
moderate; liming is recommended to increase their pH. The fertility level
of the sandy soil from Bame was low; fractioned fertilization is
reconmernded to improve its fertility. The management of irrigation water
was unsultable as soll remained flooded for a long time, resulting in plant
stunting and root rot. Spray irrigation is recommended egpecially in sandy
golls; improvement of gravity irrigation by land smoothing (to avoid
flooding) or by digging a draining channel is sugge=ted. Another
cultivation practice recommended consists on either building large and
discontinous ridges to allow draining or high beds for planting on flat
land, P fertilization for the Koussin area 1is also recommended; further
studies on climatic and edaphic requirements of this cv. are suggested.
(CIAT)

2288
32268 PLAN 3e. quinquennal de développement du Togo (1976-1980). 2. Le
développement rural, (Third quinquennial plan for the development of Togo
(1976-1980). 2. Rural develomment). Bulletin de 1tAfrique Noire
no.874:17.055-17.058. 1576. Fr.

Phaseolus vulgaris, Statistical data. Production. Togo.

Statisties on the production of different commodities (including beans) in
Togo are given for 1975 as well au the production expected for 1980, 1In
1975, the tota) bean production was 15,000 t. The estimate for 1980 is
17,200 t. Fstimates on area (ha) planted to beans and production (t)
expected in 1980 are also given for the different Togolese regions, (CIAT)

2289
31349 TOGO. DIRECTION DES ENQUETES ET STATISTIQUES AGRICOLES. 1986. Prix
moyens a la production des principaux produits vivriers: baricot, (Average
production prices of the main food crops: beans). Togo, 17p. Fr., Dat.num,

Phaseolus vulgaris, Statistical data. Prices., Preduction. Yields. Togo.
Statisties are presented on av, production prices/yr. of the main food
crops (including beans) in Togo during 1976-83. Data are also included on
area planted to beans (ha), yields (t/ha), and production (t) for different
reglons during 1972.85. (CIAT)
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2290
29721 SLAMA, F. 1986. EFFECT DU CHLORURE DE SODIUM SUR LA CROISSANCE ET LA
NUTRITION MINERALE DE SIX ESPECES DE PLANTES CULTIVEES .(EFFECT OF SODIUM
CHLORIDE ON THE GROWTH AND MINERAL NUTRITION OF SIX SPECIES OF CROP
PLANTS). AGRONOMIE TROPICALE 41(1,:21-26. FR., SUM. FR., EN., ES., 25
REF., TIL. (INAT, 43, AVENUE CHARLES NICOLLE, 1002 TUNIS, TUNISIE)

PHASEOLUS VULGARIS; NUTRIENT UPTARE; NA; CL; GROWTH; NUTRIENT SOLUTION;
LEAVES; STEMS; ROOTS; SALINITY; TUNISIA.

THE EFFECT OF SALT ON THE GROWTH ~ND MINERAL NUTRITION OF PLANTS WAS
STUDIED. SIX PLANT SPECIES (AMONG THEM BEANS), EACH REPRESENTED BY 2 VAR.,
WERE CULTIVATED IN WATER CULTURE UNDER CONTROLLED COMDITICMS, IN THE ABSENCE
OR PRESENCE OF 3 G NACL/LITER. RESULTS SHOWED THAT BEANS ACCUMJLATED LITTLE
OR NO NACL IN THE LEAVES (EXCLUCIVE PLANTS). THE EXCLUSIVE (NO ACCUMULATION)
OR INCLUSIVE (ACCUMJLATION) CHARACTER OF NA IN THE LEAVES WAS INSUFFICIENT
TO ASSESS T'E SENSIBILITY OR THE TOLERANCE OF THE VAR. TO NACL. THE
EXCLUSIVE CHARACTER LID NOT APPEAR IN THE STEMS, WHICH ACCUMILATED MORE NA
TJAN THE ROOTS, THE REDUCTION BY CL OF ANIONS, OTHER THAN THE CL
PROVISIONING OF THE LEAVES, APPEARED TO BE A SENSIBLE CRITERION TO CLASSIFY
PLANTS ACCORDING TO THEIR TCLERANCE TO SALT. (AS)

2291
28939 SLAMA, F. 1986. INTERVENTION DES RACINES DANS LA SENSIBILITE OU LA
TOLERANCE A KACL DE PLANTES CULTIVEES. (INVOLVEMENT OF ROOTS IN NACL
TOLERANCE AND SEMSITIVITY OF CULTIVATED PLANTS), AGRONOMIE 6(7):651-658,
EN., SUM. FR., EN,, 34 REF., IL, (INST. NATIONAL AGRONOMIQUE, LABORATOIRE
D'AGRONOMIE, 43, AVENUE CHARLES-NICOLLE, 1002 TUNIS, TUNISIE)

PHASEOLUS VULGARIS; GROWTH; NA; CL; ROOTS; RESISTANCE; LEAVES;
TRANSLOCATION; SHOOTS; NUTRIENT TRANSPORT; TUNISIA.

GROWTH IN WATER CULTURE AND NA(+) AND C1{-) DISTRIBUTION WERE STUDIED IN
PLANTS OF PHASEOLUS VULGARIS, CUCURBITA SP., SUNFLOWERS, MAIZE, CUCUMIS
MELO, AND COTTOM DIFFERING IN THEIR RESISTANCE TO HACL. SEVERAL FEATURES OF
NA(+) DISTRIBUTION SEEMED TO BE ASSOCIATED WITH THE EDAPHIC STATUS OF THE
PLANTS. ONLY THE TOLERANT SPECIES AND CV, ACCUMJLATED NA(+) IN THEIR LEAVES,
VARIOUS TREATMENTS WERE USED TO SPECIFY THE INVOLVEMENTS OF ROOTS IN THESE
BEHAVIORS (KCN IN THE MEDIA, ROOT COOLING, LOWERING THE AIR HUMIDITY, OR
TIME-LIMITED NACL APPLICATIONS). THE GENERAL CONCLUS1ON WAS THAT THE ROOTS
OF SENSITIVE PLANTS WERE LESS EFFECTIVE THAN THOSE OF TOLERANT PLANTS IN
TRANSPORTING NA(+) INTO THE XYLEM, AND MORE EFFECTIVE IN ACCUMULATING NA(+)
IN THEIR TISSUES. THESE PROPERTIES COULD NOT EXPLAIN NA(+) EXCLUSION FROM
LEAVES IN LONG-DURATION NACL TREATMENTS. IT WAS CONCLUDED THAT THE
DIFFERENCE BETWEEN INCLUDER AND EXCLUDER BEHAVIOR RESULTED RATHER FROM THE
RECIRCULATION OF NA(+) FROM SHOOTS TO ROOTS IN SENSITIVE PLANTS. (AS)

UGANDA

2292
33211 BAFOKUZARA, N.D. 1987. A strategy for maximizing bean ylelds in
nematode-infested soils. Kampala, Uganda, Department of Agriculture, Kawanda
Research Station. 6p. En., 11 Ref. [Dept. of Azriculture, Kawanda Research
Station, P.0.Box 7065, Kampala, Uganda]
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Phaseolus vulgaris. Meloidogyne incognita. Resistance. Cultivars,
Inoculation, Isolation. Pratylenchus. Uganda.

A short bibliographic review is presented on yield losses in beans caused
by Meloidogyne and Pratylenchus species in Uganda. Under socme conditions,
bean var. growing in nematode-infested areas did not show any serious
damage symptoms. A study was conducted at Kawanda exptl. station to
identify nematode-resistant bean cv, and develop management strategies for
major rootknot nematodes. The methodology used for isolating and
identifying the M. incognita race I is described as well as the procedure
for inoculating bean seedlings and evaluating their resistance to this
nepatode. No resistance was found in any of the cv. tested (Kanyebwa, K
20, and Mutike); howcver, Khaki had an intermediate (tolerant) reaction.
Rootknot nematodes area serious problem on legume crops and could be a
constraint in bean production in this country. It Is important to ersure
that the field where beans will be grown is not heavily nematode-infested.
Crops to be grown in sequence with Leans should be carefully selected to
avoid a build up of nematode populations to economie injury level, Further
research is nuggested on other aspects of resistance including rate of
larval penctration into host roots, fecundity, host cell reaction, and
sources of resistance, (CIAT)

2293
24802 FOSTER, P.L. 1971. PERMANENT :SHTILIZER TRIALS (1959-1967) ;
(1968-1971). 1IN UGENDA. KAWANDA RESEARCH STATION. CHEMISTRY SECTION. ANNUAL
REPORT PART.2,1970-1971. UGANDA, PP.1-9. EN., SUM. EN.

PHASEOLUS VULGARIS; FERTILIZERS; N; P; K; MG; AGRICULTURAL LIME; GREEN
MANURES; HOTATIONAL CROPS; CA; YIELDS; UGANDA.

THE SUMMARIES OF 4 PUBLICATIONS DEALING WITH PERMANENT FERTILIZER TRIALS
BETWEEN 1959-67 AND 1968-71 AT 9 EXPTL, STATIONS IN UGANDA ARE PRESENTED.,
THE EFFECTS OF APFLYING FERTILIZERS, MANURE, LIME, AND TRACE ELEMENTS WERE
DETERVINED AND THE CHANGES IN YIELDS AND FERTILIZER RESPONSES IN CONTINUOUS
CROPPING ROTATIONS IN SOUTHERN AND WESTERN UGANDA WERE MEASURED. ON
FREQUENTLY CROPPED, STRONGLY FERRALITIC SGILS, BEANS AND MAIZE WERE THE MOST
RESPONSIVE TO N. COTTOM, SWEET FOTATO, AND BEANS DID NOT RESPOND TO LIME 1IN
23 TRIALS WHERE SOIL PH WAS ABOVE 5.25, BUT SIGNIFICANT RESPONSES WERE
OBSERVED IN 8 OF 18 TRIALS WITH SOIL CA LEVELS BELOW 6 MEQ/100 G AND A PH
LESS THAN 5.25. AV. YIFLDS FOR BEANS FOR YEARS 1-4 AND 5-8 AT THE 9
STATIONS, INCLUDING PERCENTAGE RESPONSE TO N, Py ¥, MG, LIMZ, AND MANURE,
AREGIVEN, AV, YIELDS ACROSS STATIONS FOR YEARS 1-4 AND £-8 WERE 589 AND 572
KG/HA, FESP., WHILE PERCENTAGE RESPONSES TO N, P, Ky MG, AND MANURE WERE 11,
7+ 2y 0. AND 15 PEKCENT, HESP., FOK YEARS 1-4, AND 19, 11, 8, 14, AND 11 FOR
N, P, K, LIME, AND MAMURE, RESP., FOR YEARS 5-8. RESULTS CF PERMANENT
FERTILIZER TRIALS WITH BEANS DURING 1969 ARE GIVEN., (CIAT)

2294
33210 KISAKYE, J.; NABASIRYE, N.; TUSHEMEREIRWE, W.; BAKAMVANGIRAKI, C.;
KAVUMA, J.B. 1987. A diagnostic survey of Kabale Distriet, Kampala, Uganda,
16p. En., Sum. Fn., 1 Ref.

Phaseolus vulgaris, Survey. Intercropping. Zea maye. Solanum tuberosum.
Flanting. Timing., Cultivars. Colletotrichum lindemuthianum, Pseudomonas
syringae pv, phaseolicola, Xanthomonas campestris pv, phaseoli, Isariopsis
grioseola, Bean cammon bacterial blight. Uromyces phaseoli. Acanthoscelides
obtectus. Fungicides. Harvesting. Marketing. Socioeconomic aspects,
Resistance. Uganda,

A survey was conducted in 1987 in the Kabale district, Uganda, to study the
exlating farming systems and to identify the farmer's key constraints in
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bean production. Information was ccllected by interviewing 27 farmers from
the villages of Hamurwa, Kwamucucu, Maziba, and Kabanyonyi. The area
surveyed is described. Although sorghum was found as & priority crop, bush
»eans are included among other important crops. They are usually
intercropped with maize, corghum, potatoec, peas, pumpkins, sweet potatoes,
or bananas. Other cultivation systems were relay intercropping and
staggered planting. The main advantages of intercropping are erumerated.
The major bean planting secasons are Fetruary-May and August-September.
Planting methods commonly used by farmers are briefly described. The
preference for var. Rushare, K 20, Kikoona, Pwerced, and Bwanalest is due
to taste, early maturation, cookirg time, yileld, coler, and tolerarce to
diceases and pests; however, most farcers grow landracer which are very
susceptible to diseares and pests, and thus recult in low yields,
Regardirg fertilization, only manure 3¢ applied no herbicider are uced to
control weeds. Diseaces obrerved include Colletotrichur lirdemuthianmunm,
Isariopsis griseola, Psecudomonas syringoe pv. pharecliccle, Xanthomonas
campestris pv. phaseoli, BCMY, and Urobyces phareoll. Acanthoscelides
obtectus was a cormon pest in ctored teancs. Fungicider are used by farmers
ir Maziba and Yahan yornyi., General information ir also given on
harvesting, rarketing, and zociocvconamice acpects, Tireare: and pests along
with lack of chericuals to control then were icentificed ar  the major
constraints for tean productiorn in thi: area, Kerearch aiming ¢t assessing
yield losses due to the previocur constraints 1 sugpetted or well as the
introduction of resictant var., (CIAT)

srar
33217 MUSARNA, S.; MALF-KAYIWA, B,; CENGCCEA, T, 1067, Evaluation and
utilisation of tean germplainm ot Fewisnda, Kampele, Upande, 15p. Fn., Sum,
En.,» 10 Ref., I1.

Phaseolus vulgaris, Flant brecding. Plant introducticns. Resistance,
Colletotrichum lirdemuthianum, Xarthenonass campestris pv, phaseoll,
Izsariopul: grireola, Uromyces jharecli. Bean comror moraic virus, Tamularia
rhaseoli. Yields, Cultivars, Cooking. Upanda, CIAT-2,

The Uganda bean germplast collection, formed by local and exctic sources
(the latter introduced meinly from CIAT), war evaluated for sever:l
characters such ar reaction to major diseater (Colletetrichun
lindemuthianum, Xanthomonas cacpestris pv, phaceoli, Isariopri: yriseola,
Uromyces phaseoli, BCMV, and Ramularia jnareoll), secd coler, and plant
habit (bush and climbing). # great genctic varfation was found among
these characters espectally within introductions, In trials with local and
introduced materials, significantly higher yields were obtained with BAT
1220 (introduced var,), a red and medium-rize bean whose color is similar
to that of var, Kainya (local), characteristics that make it easily
aceceptable at the Eastern, Central, and Western Uganda markete, The rest of
the introductions (BAC 36, A-32, A-140, Catu, Carioca, and A-162) are
eream colored and car easily be accepted in the North and Horth Eastern
Uganda markets, Based on the results of expt. to determine the cooking
time and moitsture absorption of several bean var.,, it is important to
establish whether cooking times in the lab, arc compatible wilh thoce
obtained with the consurer's cooking methods, since consumer ireferences
for var. Yanyebwa, Kumpulike, and ¥ 20 (bared on fasl cooking) were not
reflected in those results, (CIAT)

2296
31686 NANGOTI, N.J.K 1987, Objectives and achievements of on-rarm
demonstrations and trials of improved production technology of field crops
ir Eastern and Northern Ugandu., In Holmesn, J.C. ed. Improving food crop
production on small farms in Africa. Rome, Food and Agriculture
Organizution of the United Nations. pp.282-288. Fn., Sum. En., 6 Hef.
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Phaseolus vulgaris. Agricultural projects, On-farm research. Intercropping.
Zea mays. Fertilizers, N. P. Food security. Uganda.

The main objective of the Agricultural Development Program (ADP), started
by the Uganda government ir 1986, is the production of enough food for both
selfconcunption and exports, The specific objectives of the Adaptative
Research Prograw (ARP), one of the ADP components, are erumerated,
Preliminary results of exploratory surveys are glven; the on-farm research
program for 1987 is presented, A maize-bean intercropping population
fertilizer trial wac designed for the Tororo district, Three alternative
methods of intercrapping will be compared with the farmer's method; all
Plots will be non fertilized or fertilized with & and P, (CIAT)

2267
33216 CPIC, A.F. 1987, Reans (Phazcolus vulgaris L.) as a symptoaless
carrier of Pseudcmonas solunacearum F.F. Smith, Fampala, Ugunda, Kawanda
Research Station. 10p. Fn., 9 Ref, [{Kawanda Rusearch Staticrn, PO, Box 7065,
Kampala, Ugandal

Phaseolus vilguris, Cultivar:s, Corynetacterium flaccunfaciens. Isolation.
Syoptomatology. Tirease tranamic: for. Uganda.

Seven bearn var, ¥ 20, Faryetwa, £ 130, Fayirja, White haricot, Mutike, and
Banja 2) werc tested for reactiorn to Coryretacterium flaccumfaciens under
shade conditions at the Fewandn Pesearch Stuation o, Kamjala, Uganda, in
1982 and 1982, lKonc of the tearn var. cshowed symptoms of bacterial wilt
although the bacterium €. flaccuwfeciens war {rolated from all of them, The
isolated tacterium cuuced 90-10C rercent wilting wher inoculated in tomato
indicating that bear plants were syeptemiess carriers of the bacterium.
Var. K 20 aoad ¥ 130 were tetter carriers of the bacterium than Mutike and
Banja 2. (4S)

2298
33215 OWERA, S.A.P. 1987, Makerere University's role ir Reglonal Programmes
on Beans in Africa. Uganda, Makcrere Uriversity. Cepartment of Crop
Science. 10p. Fri., 8 Ref. [Dept. of Crop Sclence, Faculty of hgriculture &
Forestry, Makerere Urdv,, Uganda)

Phaseolus vulgaris, Agricultural projects. Plant breeding. Developmental
recearch. Socloeconunic aspects, Entemolopy. Fest control. Fean common
mosuic virus., Uganda,

Generalities on the devel cprent of bearn improvenernt programs in Uganda are
given, rentioring the role of Makerdre Uriversity, At 1st, the goal was to
improve protedr and met, content, yields, ond direace resistance rather
than convidering the rcle of teans urder each farming syster, Since
researchers {nvolved in bearn foprovenernt programs lgnored cost
concideration: and entemeleglical research efforts were min., 2 main areas
of corncern for poscible cooperative projects were identified at Makerere
Undversity., The 1:t consists on a sociocconamic project where the
importance of the col laboraticn between social and biological sclentists is
highlighted. The 2nd preject, incect rest research and control, involves
aspects such ar polyphagy, pests of stored beans, biolecgy und ecology of
some field pests of teans in Fast Africe, and Ltiological control. The 3rd
project deals with Lean virology and itr efforts will focus on the
importance and distribution of BCMV, (CIAT)

2299
33908 SENGOOBA, T.; MUSAMNA, oM., comps.; WORTMAKN, C., ed. 1987. Annual
Report 1986. Kampala, Uganda, National Rean Research Progracme, 31p. En,,
11. [Kawanda Research Station, P,O. Box 7065, Kampala, Uganda)
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Phaseolus vulgaris. Germplasm. Selection, CIAT-2. Uganda.

Research conducted at Kawanda, Bukalasa, and Kachwekano (Uganda) during
1986 is reported. ASpects studied were germplasm collection and
evaluations, disease nurseries, segregating materials, the African bean
yield and adaptation nursery, IBYANs from CIAT, and evaluation of bush
beans from local and CIAT collections, (CIAT)

2300
33909 SENGOOBA, T.; MUSAANA, S.M., comps.; WORTMANN, C., ed. 1987.
Germplasm collection and evaluation: experiment: carried out at Kawanda and
Bukalasa. In Sengooba, T.; Musaana, S.M., comps.; Wortmann, C., ed. Annual
Report 1986. Kampala, Uganda, National Bean Research Frogramme. pp.3-17.
En., [Kawanda Research Station, P.0.Box 7065, Kampala, Uganda)

Phaseolus vulgaris. Selection., Germplasm, Adaptation. Xanthomonas
campestris pv. phaseoli. Uromyces phaseoli., Colletotrichum lindemuthianum.
Isariopsis griseola. Yields. Fthiopia. Rwanda. Tanzania. Uganda. Zambia.
Burundi. Zaire., CIAT-2.

Expt. conducted at Kawanda and Bukalasa (Uganda) involved germplasm
collection and evaluations, disease nurseries, segregating material, and
the African bean yield and adaptation nursery (ABYAN). Out of the 60
germplasm samples collected in Eastern Uganda, 38 came from markets and 22
from farmers. In the process of germplasm collection, farmers were asked
about the source of origin of their sceds, how long they had been growing
beans, which agronomic practices (planting time, cultivation systems,
chemical control of diseases and pests, and fertilization) they used, their
reasons for growing bean types or mixtures, preferences, methods of
preparation, storage, and sale of surplus seed. Local and CIAT bean
collections were evaluated for resistance to diseases (Xanthomonas
campestris pv. phaseoll, Colletotrichum lindemuthianum, Uromyces phaseoli,
and Isariopsis griseola), variation in seed color and plant habit, and
yields. The performance of CIAT's material, as shown in the tables,
Justifies its introduction since it allows for improving local material. In
the disease nurseries, tables are included with the reaction of bean var,
to U, phaseoll and ¥. campestris pv. phaseoli. The segregating material
(for resistance to X, campestris pv, phaseoll) received from CIAT was grown
during both seasons in 1986; progeny rows from single plant selection were
planted in 1987. A table 1is included with the performance of each of the
25 entries of the ABYAN eotablished with bean var. coming from Ethiopia,
Rwanda, Tanzania, Uganda, Zambia, Burundi, Zaire, and CIAT. (CIAT)

2301
33910 SENGOOBA, T.; MISAANA, S.M., comps.; WORTMANN, C., ed. 1987.
International Bean Yield and Adaptation Hurseries from Clat; experiments
carried oul at Kachwekano. In fcngooba, T.; Musaana, S.M., comps.; Wortman.,
C.» ed. Annual Report 198(. Kampala, Uganda, National Bean Research
Programme. pp.18-28. En., Il. [Kawanda Research Station, P.0.Box 7065,
Kampala, Uganda]

Phaseolus vulgaris. Dwarf beans, Climbing beans. Selection. Uromyces
phaseoli, Pseudomonas syringae pv. phascolicela. Ascochyta phaseolorum.
Colletotrichum lindemuthianum. Isariopsis griseola. Yields. Resistance.
Cultivars. Uganda. CIAT-2.

Three IBYANs from CIAT were planted at Kachwekano, Uganda, during the ist
and 2nd seasons of 1986. Tables showing the performance of each are
included. The introduced materials were similar to local check Rusipi in
days to flowering and physiological maturity, and yields. 1In the IBYAN,
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climbing red code 708414, entries ACV 8311, ZAV 8359, ACV 8340, Za 8343,
ACV 8363, and ACV 8349 outyielded the local check, indicating a possibility
of identifying detter material than Rusipi. A high Uromyces phaseoli
pressure was observed during the season; some introductions such as ACV
8340, ZA 8394, ZA 3385, and ZA B3B2 showed very high resistance. The
season did not favor screening for any other disease (Isariopsis griseola,
Pseudomoras syringae pv. phaseolicola, Ascochyta phaseolorum, and
Colletotrichum lendemuthianum); however, the last was almost virtually
absent. Bush bean var, from the Kawanda and CIAT collections were alao
evaluated; their performance is presented in a table. (CIAT)

2302
29109 SENGOOBA:. T.N.; MUKIIBI, J. 1986. STUDIES ON INOCULU¥ SOURCES OF
ANGULAR LEAF SPOT OF BEANS CAUSED BY PLAEOISARIOPSIS GRISEOLA IN UGANDA.
TROPICAL PEST MANAGEMENT 32(4):288-291. EN., SUM. EN., 12 REF. (DEPT. OF
AGRICULTURE, KAWANDA RESEARC:H STATION, P.0. BOX 7065, KAMPALA, UGANDA)

PHASEOLUS VULGARIS; ISARIOPSIS GRISEOLA; CULTIVARS; SEED TRANSMISSION;
ETIOLOGY; UGANDA.

THE SOURCES OF INOCULUM FOR ANGULAK LEAF SPOT CF BEANS WERE INVESTIGATED.THE
CAUSAL FUNGUS WAS CONFIRMED AS SEED-BOKNE IN ALL THE CV. TESTED (DANJA
2/K20, K111, K112 Y K113). THE FUNGUS C/USED SEED DISCOLORATION BUT NOT ALL
INFECTED SEEDS WERE DISCOLORED. SEED TO SEEDLING TRANSMISSION WAS LOW. THE
FUNGUS SURVIVED IN INFECTED CROP DEBRIS FOR A MAX. OF 9 AND 4-6 MO. UNDER
INDOOR AND OUTSIDE CONDITIONS, KESP. UMNDER SOIL, THE FUNGUS SURVIVED FOR
ONLY 2 MO. INFECTEL OFF-SEASON CROPS AND VOLUNTEER PLANTS WERE PRESENT AT
THE TIME OF PLANTIKG THE SEASONS' CROPS AND WERE AN GBVIOUS SOURCE OF THE
INOCULUM. TIT IS COKCLUDED THAT THE SEFD, CROP DEBRIS, CFF-SEASON CROPS, AND
VOLUNTEER PLANTS ARE ALL POSSIBLE SOUKCES OF ISARIOPSIS GRISEOLA INFECTION
UNDER THE LOCAL CONDITIONS OF KAMPALA, UGANDA. (AS)

2303
26955 SENGOOBA, T.N. 1985, FUNGICIDAL CONTHOL OF ANGULAR LEAF SPOT OF BEANS
(PHASEOLUS VULGARIS L.) IN UGANDA. IN MINJAS, A.N.; SALEMA, M.P., EDS,
WORKSHOP ON BEAN RESEARCH IN TANZANIA, UTH., MOROGORO, TANZANIA, 1985.
PROCEEDINGS. TANZANIA, SOKOINE UNIVERSITY OF AGRICULTURE, PP.135-144, gN,,
SUM. EN., B REF., 1L. (KAWANDA RESEARCH STATION, P.0. BOX TO65. KAMPALA,
URANDA)

CHEMICAL CONTROL; CULTIVAKS; DISEASE CONTROL; ISARIOPSIS GRISEOLA; PHASEOLUS
VULGARIS; UGANDA; YIELDS.

THE CONTROL OF ANGULAR LEAF SPOT (PHAEOISARIOPSIS GRISEOLA) IN UGANDA WAS
STUDIED USING 3 FUNGICiDES (BENOMYL, TRIPHENYLTIN ACETATE,AND MANCOZEE), THE
VARIABLES INCLUDED RAE, FREQUENCY, NO. OF APPLICATIONS, AND CV. THE NO. OF
APPLICATIONS WAS VARIED BY CHANGING THE INITIAL OR FINAL SPPAYING DATES, THE
3 FUNGICIDES USEDL CHECKED LEAF DEFCLIATION BUT BENOMYL GAVE THE BEST
RESULTS, THE RATES OF 1.0,0.6, AND 0.5 KG/HA FOR MANCOZEB, BENOMYL, AND
TRIPHENYLTIN ACETATF, RESP., WERE SUFFICIENT TO CONTROL THE DISEASE, WEEKLY
SPRAYS GAVE BETTER RESULTS THAN APPLICATIONS EVERY 14 OR 28 DAYS. THE
EARLIER THESPRAYING STARTED, THE MORE EFFECTIVE WERE THE CONTROL TREATMENTS.
THEMIN. NO. OF FUNGICIDAL APPLICATIONS WHICH GAVE SIGNIFICANT DISEASE
CONTROL WEKRE 1, 3, AND 5 FOR BENOMYL, TRIPHENYLTIN ACETATE, AND MANCOZEB,
RESP. IN THE TRIAL WHICH INVOLVED 6 DIFFERENT CV., SIGNIFICANT INCREASES IN
YIELD WERE OBTAINED IN 5 OF THE CV. FOLLOWING FUNGICIDAL APPLICATIONS. RUST
(UROMYCES FHASEOLI), ANOTHER IMPORTANT DISEASE THAT DEVELOPED ON THE CROPS,
WAS EFFECTIVELY CONTROLLED BY MANCOZEB AND TRIPHENYLTIN ACETATE BUT NOT BY
BENOMYL, (AS)
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2304
29092; UGANDA. DEPARTMENT OF AGRICULTURE 1966. District and province
percentaged by crop acreages and maps of agricultural systems, population,
rainfall and temperature, Uganda, pp.24-29. En., Il.

Phaseolus vulgaris. Statistical data. Production. Maps. Uganda.

Data are provided on the percentage of area devoted to major crops per
province and district in Uganda in 1966. Maps are included showing
distribution of agricultural systems, population (1948 census), annual
rainfall, and ecnnual av. temp, Beans accounted for 11, 6, 9, and 8 percent
of" the area planted in the Buganda, Eastern, Western, and Northern
provinces, resp. (CIAT)

2305
29090 UGANDA. DEPARTMENT OF AGRICULTURE, 1962. Crop production: estimated
acreages under crops, 1961 and 1962, African cultivation. In Uganda.
Department of Agriculture. Annual Report 1962, Uganda, pp.52-56. En.,
Dat.num,

Phaseolus vulgaris. Statistical duta., Production. Uganda.

Data on estimated aree plasled tu beans and olher crops in 1961 and 1962 in
Uganda are tabulated per province per district. The provinces and
districts included were Buganda (Mengo, Masaka, and Mubende), Eastern
(Busoga, Bugisu, Bukedi, Teso, and Karamojla), Western (Ankole, Bunyoro,
Kigezi, and Toro), and dorthern (Lango, Acholi, West Nile/+9adi). (CIAT)

2306
29086 UGANDA. DEPARTMENT OF AGRICULTURE, 1958, Revised crop acreage
estimates 1945-1956. Area of beans and all major food crops per district.
Uganda, pp.2,8-20,23-24. En., Dat.num,

Phaseolus vulgarls, Statistical data. Production. Uganda.

Acreuge estimates per district for beans (and other crops) in Uganda from
19458 to 1956 are presented in table fcrm. A comparative estimate for 1939
is 2lso included. Data indicate that Buganda (districts of Mengo, Masaka,
and Mut-ende), Eastern Province (districts of Busoga, Mbale, Bukedi, and
Teso), Wertern Province (districts of Ankole, Bunyoro, Kigezi, and Toro),
and Norther: Province (districts of Lango, Acholi, West Nile/Madi, and
Karamoja) account for 32, 29, 19, and 20 percent, reap.,, of the total area
planted to beans in the country. (CIAT)

2307
29085 UGANDA. DEPARTMENT OF AGRICULTURE. 1956. Crop production: estimated
acreages under crops--1954 and 1955, African cultivation. In Uganda.
Department of Agriculture. Annual Report 1955, Uganda, pp.22-26,32. En.,
Dat.num.

Phaseolus vulgaris. Statistical data. Production, Uganda.

Data on estimated arca planted to beans and other crops in 1954 and 1955 in
Uganda are tabulated per province and per district. The provinces and
districts included were Buganda (Mengo, Masaka, and Mubende), Easte-n
(Busoga, Bugisu, Bukedi, and Teso), Western (Ankole, Bunyoro, Kigezi, and
Toro), and Northern (Lango, Acholi, West Nile/Madi, and Karamoja). (CIAT)

2308
29083 UGANDA. DEPARTMENT OF AGRICULTURE. 1947. Beans. In Uganda. Department
of Agriculture. Annual Report 1947, Uganda, pp.60. En.
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http:pp.3,8-20,23-24.En

Phaseolus vulgaris, Cultivars. Yields. Uganda.

Bean research activities carried cut in Uganda in 1947 are briefly
aported. In the 1st rains, var. Victory and Abundance performed best,
with yields of 201.6 and 199.3 kg/ha, resp. (Full text)

2309
24804 UGANDA. KAWANDA RESEARCH STATIOMN. 1971. Bean breeding. In ee-eeoa- .
Annual Report 1970-71. Uganda. pp.10-12, Fn,

PHASEOLUS VULGARIS; GERMPLASM; CULTIVARS; CROSSBREEDING; BEAN COMMON MOSAIC
VIRUS; YIELDS; ADAPTATION; UGANDS.

Breeding activities in beans in Uganda during 1970-71 are summarized. Over
200 accessionc were evaluated for yield during the 1st season. The 10
crosses made during the year and their Fi grown during the 2nd season are
listed. <Ethort nctes on origin and performance (disease resistance and
ylelds) of 8 basic parent collections used in hybridization are provided.
BYMV-1ike symptoms were observed in over 1300 single-plant selections from
various crosses. In prelimirary yield trials in Bukalasa and Kawanda,
several selections yielded significantly more than cv. Banja 2, District
var. trials have not rendered many high yleldirg, acceptable bean var. and
even thesc need further improvement. K20 appears promising, with higher
ylelda than Banja 2 and resistant to Colletotrichum lindemuthianum, (CIAT)

2310
33219 WAJJA-MUSUKWE, N. 1987. The problem of pre-mature pod abseission in
the coommon tean (Phaseolur vulgaris). Kampala, Uganda, Kawanda Research
Station. 10p. Fn., Sum. Fn., 18 Ref., Il. [Kawanda Research Station, P.O.
Box 7065, Kampala, Uganda)

Phaseolus vulgaris. Flowering. Anthesis. Poading. Abscitsion. Yields. Yield
components, Uganda.

Creerhouse expt. were carried out on the postflowering reproductive
development of a determinate S-noded bean cv. to determine flowering
pattérns and reproductive abscission of individual nodes ¢n the main stem.
Individual flowers were tagged at anthesis and monitored Lthrough abscission
or pod maturity. Datc of flowering, pod setting, and flower or pod
abscission were recorded. Abscission was calculated on a per node basis,
No. of mature pods/node, ceeds/rods and seed/wt. were recorded for each
main stem node. Flower and pod production at different levels within the
caropy were variable; the lowest node produced more flowers and pods than
the others. Flower abscission was not significant under thc exptl,
conditions; nearly every flower that opened developed into a pod, and for
the whole plant, there was only 4 percent flower abscission. Pod
abscission was a more serious problen than flower shedding, the whole
plant losing up to 65 pereent of its pods. Early opening of flowers had a
greater likelihood of producing pods that reached maturity. There were no
marked differences in the av. no. of ceeds/pod and seed/vt. for the
different nodes. The differences in seod yield between nudes were largely
due to differences in the no. of pods/node. (AS)

2311
33220 ZAKE, J.Y.K.; SILVER, H.C.; NKW1INE, C. 1937. Preliminary
investigations on symbiotic nitrogen fixation of Rhizoblum beans (Phaseolus
vulgarie) symblosis on ferrallitic soll ut Makerere University
Farm-Kabanyolo, Uganda. Kampala, Uganda, Makerere University. Soil Science
Departement. 10p. En., Sum. En., 12 Ref., I1,
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Phaseolus vulgaris. Fertilizers. N. Dry matter. Inoculation. Nodulation.
Rhizobium. Strains. Kenya. Uganda.

Preliminary results of research on the Rhizobium-bean symblosis are
reported. Field trials were established at the Makerere University Farm-
Kayambolo (Kampala, Uganda) since 1987 in a ferralitic soil with low N
content (0.068 percent) and a medium pH (5.9). Treatments included
uninoculated and inoculated bcan seeds interacting with different levels of
ammoniacal and nitrate N fertilizers (0, 20, 40, and 60 kg/ha). Inoculum
strains were ottained from Kenya. No significant differences were observed
between the effect of N sources ol the mean no. of nodules/plant 3 or 6 wk.
after planting. However, a highly significant difference was observed in
the mean no. of nodules/plant at both sampling times in the same treatment.
The fertilization with 40 kg N/ha combined with inoculation gave the
highest mean no. of nodules/plant (20.56), over double those of the
control (8.81), Differences in nodule wt. (mg) observed betwren the means
of each treatment at both sampling times were mainly due to the
developmental precess of the nodules, No cignificant differences were
observed between the effect of N sources on the mean dry shoot wt./plant
(ng); the application of 60 kg N/ha combined with inoculation gave the
highest value (4.64). An analysis of a graph on the trends of mean no, of
nodules/plant and mean nodule wt. (mg) indicated that a high no. of ncdules
vias assocliated with a decrease in nodule mass; high nodule mass was
associated with uninoculated plots. Native rhizobla seemed to form bigger
though fewer noduies than the Inoculum strains introduced from Kenya which
formed many nodules but with low nodule mass. The effectiveness of the
Rhizobium legume symbiosis is usually indicated by nodule mass, (CIAT)

ZAIRE

2312
31397 BUREAU D'ANALYSE ECONOMIQUE DU SERVICE D'ETUDES ET PLANIFICATION DU
DEPARTMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. ZAIRE. 1986. Synthese
de la situation actuelle de l'agriculture Zairose. Projet d'Etudes
Sectorielles de 1'Agriculture. Projet 070. (Synthesis of the current
agricultural situation in Zaire). Kinshasa, Zaire, 93p. Fr., 29 Ref., Il.

Phaceolus vulgaris, Statistical data. Production. Consumption. Income.
Mapsa. Fconomics. Zaire.

The current situation of the production and commerrfalization of main food
crops (including beans) in Zalre is summarized and analyzed. Statistics are
presented on the evolution of bean and pea production as a whole from 1974
to 1984, Data on the evolution of the production indexes of the same crops
are givew for 1976-84, A marked decrease in the bean and pez production
was observed in 1982. Stutistics are given on bean consumption
(kg/capita/yr) for groups with different levcls of income (low, mean, and
high) in Kinshasz in 1969-70. A map is included showing the tean
commercialization networks operating in the different Zairian regions.

Some recommendations for policy improvement in the agricultural sector are
given. A synthesis of the production and commercialization of
agro-industrial products is also included. (CIAT)

2313
31398 INSTITUT NATIONAL DE LA STATISTIQUE. ZAIRE. 1982. Annuaire statistique
cu Zaire 1979. (1970 Zaire statistics yearbook). Zaire, Commissariat Général
au Plan. v.3,pp.1-8,107-268,480-495. Fr.,, Dat.num.
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Phaseolus vulgaris. Prices. Consumption. Marketing. Statistical data.
Zaire.

Statisties are presented on the evolution of bean av. retail prices in 1978
in the Zairian markets of Kinshasa, Kananga, Kisangani, Bukavu, Kikwit,
Matadi, Mbandaka, and Mbuji-Mayi. Statistics on the evolution of av.
retail prices in 1976 are only included for the last 5 markets. For the
Matadi, Kikwit, Kisangani, Lubumbashi, Bukavu, Kananga and Mbuji-Mayi
markcts, data on av. retail price/quarter are given separately for 1979.
Data for 1978 are only given for the last 3 markets, Statistics on the
evolution of bean wholesale prices in 1978 and 1979 are included for the
Kananga and Bukavu markets, resp. (CIAT)

2314
24613 INSTITUT NATIONAL POUR L'ETUDE AGRONOMIQUE DU CONGO BELGE. 1951.
Legumineuses: Phaseolus vulgaris, (Legumes: Phaseolus vulgaris), In Institut
National Pour 1'Etude Agronomique du Congo Belge. Rapport Annuel 1951.
Zaire, Station de Nioka. pp.15-18,31-35, Fr.

Phaseolus vulgaris. Cultivars. Fertilizers. P, Manures. Yields. Rotational
crops. Intercropping. Manihot esculenta. Protein content. Zaire.

Coaoparative trials conducted in Zaire in 1950-51 confirmed the superiority
of bean cv. Linhagen H35, Cuarentino H6, and Caraotas H7. Results of 3
expt. on bean cultural practices are also presented. The 1st studied the
effect of different fertilizer rates (400, 60G, and 1000 kg Reno
superphosphate/ha, and 600 kg Keno superphosphate + 40 t mahure/ha) applied
at the beginning of the rotation scheme beans/sunflower/beans/
malze/cassava/beans on the relative ylelds of the latter ccupared with an
unfertilized control, Increases on bean ylelds were 23.5, 27.0, and 11.7
percent. The effect of farm manure was especlally marked during the 1st
cropping season. No significant differences in bean yleld were observed in
a 2nd expt. between the traditional method of burning crop residues and the
practices of burying them or using them as mulech. 1In a 3rd expt., the
intercropping of cassava with beans was particularly interesting since the
protein content of the tuber increzsed significantly., (CIAT)

2315
31440 INSTITUT NATIONAL POUR L'ETUDE ET LA RECHERCHE AGRONOMIQUE. ZAIRE.
19667. Synthese des travaux de recherche sur le haricot a 1'INERA-M'vuazi.
(Synthesis of research on beans at INERA M'vuazi), Zaire, 11p. Fr., 4 Ref.

Phaseolus vulgaris, Phaseolus acutifolius, Phaseolus aureus, Phaseolus
lunatus, Cultivars. Yields. Selection., On-farm research. Chromosomes,
Production. Zaire.

Research on beans conducted since 1950 at the M'vuazi exptl. station,
2aire, 1s summarized. That year, var. Lombo Mvula, Bamba, Bwenge, and Kaki
gave the best ylelds in a var. trial involving 13 var. The results of on-
farm trials conducted in 1956 and 1957 in a total arca of 19 and 38,98 ha,
reap,, and with 56 and 95 farmers, resp., are summarized in tables. The
chromosome lenght is given for 6 Phascolus species (P. vulgaris, P,
acutifolius, P. aureus, P. mungo, P. lunatus, and P. calcartum). The
results of on-farm trials conducted in 1958 with 146 farmers in a total
area of 46.6 ha are also summarized in a table, The main criteria for bean
selection are enumerated. Tuta (PV.73) and Ntendesi were the bean var,
distributed among the growers of the M'vuazi region. The best 8 var. of
1965 gre listed 1in a table, including their origin, name, and ylelds.

(CIAT
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2316
31620 KADER, A.; FAHEM, F. 1978. Agriculture., (Agriculture). In Atlas de la
République du Zaire. Paris, France, Editions Jeune Afrique., pp.40-49, Fr.,
I1.

Phaseolus vulgaris, Statistical data. Maps. Production. Zaire.

The general characteristics of agriculture in Zaire are described as well
as the different stages of agricultural development. Commonly used
techniques in the traditional sector are also described. Statistics are
given on the production evolution of the main comwodities (inluding beans
and peas) as a whole from 1961 to 1972. A map of the agricultural reglons
is included showing the bean producing areas and the importance of this
crop in relation to others. (CIAT)

2317
30865 THORIGNE, J. 1683. Note sur le secteur vivrier au Zaire: politique et
structure des prix (couts et marges de commercialisation-avril 1983). (Ncte
on the Zalre food sector: price policy and structure (costs and
commercialisation margins-April 1983)). In Fromageot, M.. Prix et politique
des prix des produits vivriers en République Populaire du Congo: annexes,
Rome, Italy, Food and Agriculture Organization cof the United Nations,
pp.35-48, Fr.

Phaseolus vulgaris. Statistical data. Prices. Production. Consumption.
Zaire,

The price structure is analyzed for the major commodities (inluding beans)
conmercialized in Zaire in April 1983. A gross margin of 20 percent was
found for the collector-distributor. ‘ransportati a costs from lower Zaire
account for 6 percent of the purchase price and the net margin for 7
percent, The gross margin for the urban distributor was 17 percent (net
margin being 10 percent). Costs and margins between prices to grower and
prices to consumer reached 41 percent; transportation accounts for 10
percent, net margin for 20 percent, and other costs for 11 percent, A
table is included showing area (ha) planted to beans and production (t) in
the different Zairian regions during 1980, 1531, and 1986. ’‘~IAT)

2318
31405 ZAIRE, LEPARTEMENT DE L°AGRICULTURE. 1980. Cultures principales:
superficie, rendement, production 1974-1978: haricot. (Major crops: area,
yields, ard production for 1974-1978: beans). In Zaire. Département de
l1tAgriculture, Annuaire des Statistiques Agricoles 1977-1978. Kinshasa,
Zaire, Direction der Etudes et Politique Agricole, Division de la
Statistique. pp.57. Fr., Dat.nun.

Phaseolus vulgaris, Statistical data. Production. Yields, Zaire.

2319
31406 ZAIRE. DEPARTEMENT DE L'AGRICULTURE. 1980. Importations, exportations
des produits agricoles 1977: haricots. (1977 imports and exports of
agricultural products: beans). In Zaire. Département de 1'Agriculture.
Annuaire des Statistlques Agriccles 1977-1978. Kinshasa, Zaire, Direction
des Etudes et Politique Agricole. Division de la Statistique, pp.111,114,
Fr., Pat.num,

Phaseolus vulgaris, Statistical data. Trade. Prices, Zaire.

2320
31569 ZAIRE. DEPARTEMENT DE L'AGRICULTURE. 1980. Superficie et production
végtiale. 19741978, A. Tablesux récapitulatifs. (Area and plar b
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procduction, 1374-78. Comprehensive tables). In Zaire. Departement de
ivAgriculture, Annuaire des statistiques agricoles 1977-1978. Kinshasa,
Zaire, Direction des Etudes ct Politique Agricoles. Division de ln
Statistique.. pp.8-17. Fr., Dat.num,

Phaseolus vuigaris. Statistical data. Production, Yields. Zaire.

Statistics are given on arca planted (ha) to different crops (including
beans), yields (t/ha), and production (t) in Zaire for 1974-78. Av. data
on the same parameters, for *970-74, ars also included. Data on indexes
of area planted and nroducticn are given for the samc periods. (CIAT)

2321
31570 ZAIRE, DEPARTEMENT DE L*AGRICULTURE. 1980. Superficie et production
végétale, B, Tableaux reglonaux. (Area and plant production. B, Regional
tables). In Zaire. Département de 1'Agriculture. Annuaire des statistiques
agricoles 1977-1978. Kinshasa, Zaire, Dircection des Etudes et Politique
Agricole. Division de la Statistique. pp.18-41. Fr., Dat.num.

Phaseolus vulgaris, Statistical data. Yields. Production. Zaire.

Statistica are given on urea planted (ha) to different crops (including
beans), yields (t/ha), and production (t) for the different regions of
Zaire ir: 1974-78. Av. deta on the same parameters are zlso included for
1970-74, (CIAT)

2322
31571 ZAIRE. DEPARTEMENT DE L'AGRICULTURE. 1980. Superficie et production
vegetale. C. Tatl--aux cowparatifs. (Arca and plant produation. C.
Comparative tables). In Zaire. Département de 1t'Agriculture. Annuaire des
stutistiques agricoles 1977-1978. Kinshasa, Zaire, Direction des Etudes et
Politique Agricole. Division de la Statistique. pp.42-47. Fr., Dat.num.

Phaseolusr vulgaris. Statistical data. Yields. Productiz:. Zaire,

Statistics are presented on area planted (ha), ylelds (t/ha), and
production (t) of various agricultural products (including beans) in
different regions of Zaire in 1977 and 1978. (C1AT)

2323
31577 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT HURAL. 1987.
Situation actuelle de ltagriculture Zairoise. (Current situation of the
Zairian agriculture). Zaire, Division de Stratégie et de Planification
agricole. Projet 660-070/USAID/PRAGMA CORP. 577p. Fr., 126 Ref., I1.

Phaseolus vulgaris. Statistical data, Agricultural projects, Production,
Yielda. Zaire.

Statistics from the 1982-84 Zairian Agricultural Reactivation Plan are
presented on expected and real production of major commodities (including
beans), Ituri, a subregion of Upper Zaire, and the areas of Masisi, Beni,
and Lubero in Xivu are the major tean-growing regions. 4 table showirng the
evolution of the area planted (ha) to beans and peas, production (t), and
yields (t/ha) for 1970-8Y4 is included. Another table presents data on
expected and real production in the different Zalrian regions during 1982-
84, A1l regions met thelir production goals, except for Kinshasa and Lower
Zaire in 1982 and 1983, when production was higher than expected. (CIAT)

2324
31565 ZATRE. DEPARTEMENT LE L'AGRICJLTURE ET DU DEVELOPPEMENT RURAL. 1986.
Annueire des statistiques agricoles 1979-1985. (1979-1985 Yearbook on
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agricultural statistics). Kinshasa, Zaire, Service d'Etudes et de
Planification Agricole. Division de la Statistique Agricrole. 102p. Fr..
Dat.num., Il.

Phaseolus vulgaris, Statistical data. Production. Zaire.

Statistics are presented on areas planted (ha) and production (t) of

various crops {including beans) in Zaire from 1979 to 1985. Data are given
for the whole country and by regions. Statistics on the reglonal
distribution of area planted (ha) and production (t) are also given for
each year. Graphs showing the evolution of the area planted to this legume
and production are included for the same period. (CIAT)

2325
31401 ZAIRE, DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1985.
La commerciaslisation des légumes frais et du poisson frais a Kinshasa,
(Marketing of fresh vegetables and fish in Kinshasa). Zaire, Direction des
Marchts, Prix et Crédits de Campagne. 8p. Fr.

Phaseolus vulgaris, Marketing. Trade. Production. Zaire.

A survey was carried out to determine the amount of fresh legumes
(including beans) consumed in Zaire in 1985, their origin, and thelr
distribution networks. Statistics are presented on the Kinshasa fresh
legume supply (t) for the producing regions of Lower Zaire, Bandundu, the 2
rural areas of Kinshasa (Maluku and Mont Ngafula), and the vegetable-
growing area around Kinshasa. Data on the amount of beans supplied by the
Kivu region and from imports are also given; most bean imports come from
Belgium. An effort to reduce imports by increasing bean production in
Zaire is recommended. (CIAT)

2326 .
30894 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1985,
Evolution et structurc des prix des produits vivrieres 1o trimestre 1985,
(Evolution and price structure of food products. 1st quarter of 1985),
Zaire, Direction des Marchés, Prix et Crédits de Campagne., 26p. Fr., Il.

Phaseolus vulgaris. Statistical data. Consumption. Prices. Costs,
Marketing. Zaire.

Lata on av. retail and semi-wholesale prices, costs, and margins are
presented for scveral food products (including white and colored beans) in
3 markets of Kinshasa (Zaire), for the 1st quarter of 1985. Differences
are compared and analyzed with data for the preccding quarter, Graphs
showing weekly variations of bean prices are also included for 1984 and for
the 1st quarter of 1985, (ClAT)

2327
30893 ZAIRE. DFi-ARTEMENT DE L'AGRICJLTURE ET DU DEVELOPPEMENT RUARL. 198v.
Evolution et structure des prix des produits vivriers. 2eme trimestre 1985,
(Evolution and price structure of food crops. 2nd quarter of 1985). Zaire,
Directio~ des marchés, Prix et Crédits de Campagne. 25p. Fr., Il.

Phaseolus vulgaris. Statistical data. Prices. Costs. Consumption,
Marketing. Zaire,

Data on av. retail and semi-wholesale prices, costs, and margins are
presented for several food crops (including white and colored beans) in 9
markets of Kinshasa, Zaire, for the 2nd quarter of 1985. Differences are
compared and analyzed with data for the 1st quarter. Graphs showing weekly
variations of retail prices of beans for the 2nd quarter of 1985 are
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included. Graphs are also included for weekly variations of semi-
wholesale prices of beans during 1984 and during the 1st and 2nd quarters
of 1985. (CIAT)

2328
30892 ZAIRE, DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL, 1985,
Evolution et structure des prix des produits vivriers. 3eme trimestre 1985,
(Evolution and price structure of food products. 3rd quarter of 1985),
Zaire, Direction des Marchés, Prix et Crédits de Campagne, 20p. Fr., I1,

Phaseolus vulgaris. Statistical data. Consumption. Prices. Costs,
Marketing. Zaire.

Data on av. retail and semi-wholesale prices, costs, and margins are
presented for several food products (including white and colored beans) in
9 markets of Kinshasa, Zaire, for the 3rd quarter of 1985, Differences are
compared and analyzed with data for the 1st and 2nd quarters. Graphs
showing weekly variations of bean prices from the 1st to the 3rd quarter of
1985 are also included. (CIAT)

2329
31324 ZATRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1984,
Evaluation de la campagne de commercialisation 1984, (Evaluation of the
1984 commercialization campaign). Zaire, Direction des Marchés, Prix et
Crédits de Campagne 36p. Fr., Sum. Fr,

Phaseolus vulgaris. Statistical data. Trade. Prices. Consumption. Zaire.

The commercialization situation of various commodities (including beans)
in 1984 1is described and analyzed for different Zairian regions. In upper
Zaire, beans (coming from Ituri and northern Kivu) are bought by middlemen
directly from the growers and then sold to Kisangani operators. There, some
are sold for regional consumption and the rest is sent to Kinshasa, A
marked decrease on bean commercialization was noted because of drought
conditions prevailing in northern Kivu, where beans were the major
commodity commercialized out of the region, mainly in Goma. Beans grown in
the Masisi area are also szent to Goma and then to Kisangani and Kinshasa,
Tables are included showing bean av, retail prices for producers according
to region for 1964, monthly bean av. retail prices for the main Kinshasa
markets in the same year, and bean supplies from April to Sept. 1984,
(CIAT)

2330
31323 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1984,
Evolution et structure des prix des produits vivriers. 3eme trimestre 1984,
(Evolution and price structure of food crops, 3rd quarter of 1984). Zaire,
Direction des Marchés, Prix et Crédits de Campagne. 18p. Fr., Il.

Phascolus vulgaris, Statistical data. Prices, Costs, Consumption,
Marketing. Zaire.

Data on av, retail and semi-wholesale prices, costs, and margins are
presented for several food products (including white and colored beans) in
9 markets of Kinshasa, Zaire, for the 3rd quarter of 198y, Differences are
compared and analyzed with data for the 2nd quarter. Graphs showing weekly
variations of bean prices are also included for the 1st, 2nd and 3rd
quarters of 1983 and 1984, (CIAT)

2331
30888 ZAIRE, DEPARTEMENT DE L*AGRICULTURE ET DU DEVELOPPFMENT RURAL. 1984,
Structure des prix des produits vivriers, ler trimestre 1984, (Price
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structure of food crops, 1st quarter of 1984). Zaire, Direction des
Marchés, Prix et Crédits de Campagne. 15p. Fr., Il.

Phaseolus vulgaris, Statistical data. Prices. Costs., Consumption,
Marketing. Zaire.

Data on av. retail and semi-wholesale prices, costs, and margins are
presented for several food products (including white and colored beans) in
9 markets of Kinshasa, Zaire, for the 1st quarter of 1984. Graphs showing
weekly variations of bean prices are also included for the same period.
(CIAT)

2332
3089 ZAIRE., DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1984.
Structure des prix des produits vuvriers, 2eme trimestre 1984, (Price
structure of food crops, 2nd quarter of 1984), Zaire, Direction des
Marchés, Prix et Crédits de Campagne. 15p. Fr., Il.

Phaseolus vulgaris, Statistical data, Consumption. Prices. Costs.
Marketing. Zaire.

Data on av. retail and semi-wholesale prices, costs, and margins are
presented for several food products (including white and colored beans) in
9 markets of Kinshasa, Zaire, for the 2nd quarter of 1984, T[i ferences are
compared and analyzed with data for the 1st quarter. Graphs snowing weekly
variations of bean prices for the 1st and 2nd quarters of 1984 are also
included. (CIAT)

2333
31338 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1983.
Evaluation de la commercialisation des produits vivriers 1981, 1982, 1983.
(Evaluation of food product commercialization for 1981, 1982, 1983). Zaire,
Direction des Marchés, Prix et Cré&dits de Campagne. 11p. Fr.

Phaseolus vulgaris, Marketing. Prices. Conswumption. Zaire.

Statistics are given on the evolution of prices to producer for various
crops (including beans) in Zaire in 1981, 1982, and 1983. (CIAT)

2334
30871 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1983.
Structure des prix des produits vivriers, ler trimestre 1983, (Structure of
food product prices (1st quarter of 1983)). Zaire, 12p. Fr., Il.

Phiseolus vulgaris. Statistical data. Prices. Costs. Consumption. Zaire.

Data on av. retail prices, costs, and margins are presented and analyzed
for several food products (ineluding beans) in 9 markets of Kinshasa,
Zaire, for the 1st quarter of 1983. A gross margin of 20 percent was found
for the harvester-distributor; transportation accounted for 6 percent of
it. The gross margin for the urban distributor was 17 percent; 10 percent
corresponding to net margin. Costs and margins as a whole represented 41
percent; 10, 20, and 11 percent corresponded to transportation, net margin,
and other costs, resn, Since bean prices are high, the relative cost
value was lower for products other than beans. A graph showing the weekly

variations of bean prices during the 1st quarter of 1983 is also included,
(CIAT)

2335
30889 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1983.
Structure des prix des produits vivr: rs, Peme trimestre 1983, (Price
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structure of food products, 2nd quarter of 1983). Zaire, Direction des
Marchés, Prix et Crédit de Campagne, 8p. Fr., Il.

Phaseolus vulgaris. Statistical data. Prices. Costs. Consuaption.
Marketing. Zaire.

Data on av. prices, costs, and margins are presented for severnl food
products (including beans) in 9 markets of Kinshasa, Zaire, for the 2nd
quarter of 1983. Differences are compared and analyzed with data for the
1st quarter. (CIAT)

2336
30891 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT KURAL., 1983.
Structure des produits vivriers, 3eme trimestre 1983. (Price structure of
food products, 3rd quarter of 1983). Zaire, Direction des Marchés, Prix et
Crédit de Campagne. 10p. Fr., Il.

Phaseolus vulgaris, Statistical data. Prices, Costs. Consumption.
Marketing. Zaire.

Data on av. prices, costs, and margins are presented for several food
products (including beans) in 9 markets of Kinshasa, Zaire, for the 3rd
quarter of 1983. Differences are compared and analyzed with data for the
preceding quarter. A graph showiag weekly variaticns of bean retail prices
is also included for the 1st, 2nd, and 3rd quarters of 1983. (CIAT)

2337
31575 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1982.
Plan de relance agricole 1982-1984. (1982..1684 Agricultural reactivation
plan). Zaire, 210p. Fr.

Phaseolus vulgaris. Stati:tical data. Production. Agricuitural projects.
Zaire,

Data are given on bean production in Zaire in 1980-81 and production
objectives for 1982-84 for the integrated rural development projects of
the Mweka areu (Western Kasai) and the Eastern Kasai maize project,
Statistics arc also given for 1981-84 for the Kwango-Kwilu agricultural
develomment project. The bean production objectives for the Luala and
Mbanza-Ngungu projects are glven for 1982-85. For the latter, data are
also included for 1980-81. The annual growth rate of beans, peas, and
bambara groundnuts (as a whole) from 1981 t» 1984 was 2.6 percent. A
table is included with statistics on production of these legume crops as a
whole by region for 1978-81. Production objJectivea for 1982-8%4 are also
presented. (CIAT)

2338
31576 LAIRE. DEPARTEMENT DE LYAGRICULTURE ET DU DEVELOPPEMENT RURAL. 1982.
Situation actuelle de ltagriculture Zairoise. (Current situation of the
Zairian agriculture), Zaire, Division d'Etudes et de Programation, Bureau
de Planification Agricole. Projet 660-070 USAID. 331p. Fr., 79 Ref., I1,

Phaseolus vulgaris, Statistical data. Production. Yields. Agricultural
projects, Zaire.

Statistics are presented on the production objectives established by the
Zairian Agricultural Reactivation Plan for 1982-84 for various conmodities
(beans, peas, and bambara groundnuts included as a whole), Ituri, a
subregion of Upper Zaire and the areas of Masisi, Beni, and Lubero in Kivu,
are the major bean-growing regions. A table showing the evolution of area
planted (ha) to beans and peas, production (t), and yields (t/ha) for
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1970-80 is included. Another table presents data on the production (t)
expected by the legume program (beans, peas, and bambara groundnuts as a
whole) for the different Zairian regions for 1982-198M4. (CIAT)

2339
31402 ZAIRE. DEPARTEMENT DE L'AGRICULTURE ET DU DEVELOPPEMENT RURAL. 1979.
Synthese sur le programme de production de principales denrées
alimentaires: les légumineuses (haricots, arachide et soja). (Synthesis of
the production program for the major food crops: legumes (beans,
groundnuts, and soybeans)). In Zaire. Département de 1'Agriculture et du
Développement Rural, L'Agriculture Zairoise: situation courante et
contraintes. Kinshasa, Zaire, pp.46-48. Fr., Dat.num.

Phaseolus vulgaris. Statistical data. Production. Zaire.

Statistics are presented on the production of the main legume crops
(including beans) in Zaire from 1973 to 1978. Low production is a result
of poor transportation and communication and other limitations established
by some sgroncmic and socioeconomic aspects of the country. Measures
aiming at changing this situation are enumerated. (CIAT)

ZAMBIA

2340
31823 DOUGNAC, M. 1987. The use of residual moisture in wetlands. An
alternative for food production in the dry season., In Holmes, J.C., ed,
Improving food crop production on small farms in Africa. Rome, Food and
Agriculture Organization of the United Nations. pp.253-271. En., Sum, En., i
Ref'., Il.

Phaseolus vulgaris. Soil moisture, Land use. Fertilizers. Zambia.

An exptl. program started in Northern Zambia in 1984 to identify why
farmers do not use wetlands and to assess the farming possibilities of
these arers for food production in the dry season. The main
characteristics of wetlands are described in detail and information is
glven on the performance of various crops (beans included) after 3 yr. of
consecutive cultivation. The main constraints regarding soil chemistry
and land use are mentioned. Almost all crops evaluated can be grown if
recommendations on management practices are followed. (CIAT)

231
28987 KANNAIYAN, J.; HACIWA, C.H.; GREENBERG, D.C.; MBEWE, M.N. 1986.
ZAMBIA: ASCOCHYTA BL1GHT OF BEAN IN ZAMBIA. PHASEOLUS BEANS NEWSLETTER FOR
EASTERN AFRICA NO0.5:10-11, EN. (GRAIN LEGUME RESEARCH TEAM, MSEKERA REGIONAL
RESEARCH STATION, P.O. BOX 510089, CHIPATA, ZAMBIA)

PHASEOLUS VI'LGARIS; ASCOCHYTA PHASEOLORUM; CULTIVARS; RESISTANCE; SELECTION;
ZAMBIA.

BACKGROUND INFORMATION IS GIVEN ON ASCOCHYTA LEAF SPOT (ASCOCHYTA
PHASEOLORUM) IN ZAMBIA, A MINOR DISEASE WHICH APPEARED IN A SEVERE FORM IN A
NO. OF BEAN TRIALS DURING THE 13B84-85 SEASON IN MBALA, NORTHERN PROVINCE, OF
THE 835 BEAN LINES SCREENED FOR THiIR REACTION TO THE DISEASE, 8 WERE HIGHLY
RESISTANT, 6 OF WHICH WERGC FROM THE CIAT BEAN PROGRAM: ZAA, ZAA BU007, ZAA
84072, A-345, A-4BL, AND A-U493; LINE G-05477 FROM USA AND MURAGIRAKI FROM
UGANDA WERE ALSO HIGHLY RESISTANT. BEAN LINES A-345, A-U48Y4, AND A-493 WERE
ALSO RESISTANT TO ANGULAR LEAF SPOT, RUST, AND ANTHRACNOSE, RESP.; THEREFORE
THEY MAY BE USEFUL IN DEVELOPING MULTIPLE DISEASE-RESISTANT CV. (CIAT)
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2342
33283 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT, ZAMBIA., 1986. Bean
disease nursery ~ BCMV differential test. In Eastern Province Agricultural
Development Project. Zambia. Grain Legume Research. Annual Report
1985-1986. Chipata, Zambia, Msekera Regional Research Station, pp.22-23.
En.

Phaseolus vulgaris. Cultivars. Resistance. Bean common mosaic virus,
Isariopsis griseola. Urcuyces phaseoll. Pseudomonas syringae pv,
phaseolicola. CIAT-2. Yields. Zambia,

BCMV strains prevelent in Zambia were identified with a set of 20
differential bean cv. All cv. were also screened for Isariopsis griseola,
Uromyces phaseoli, anc Pseudomonas syringae pv. phaseolicola. As shown in
a table based on their reaction to BCMV, the differentials were grouped
into 5 categories (resistant, moderately resistant with local lesion,
moderately rezistant with mild mosaic, susceptible with severe mosaic, and
susceptible with severe black root). The results were sent to the CIAT
bean virologis* for his opinion on the type of BCMV present !n Zambia,
Great Northern-21 and -123, Red Mexican-34 and -35, Puregolu Wax,
Michelite, and Widusa-b showed multiple resistance (1-5 score) to all
diseases. Only BAT-1426 and ZPV-191 gave grain ylelds of above 650 kg/ha
in comparison to only 80 kg/ha given by Misamfu Speckled Sugar (control).
There were highly significant correlations between ylelds and BCMV and I.
eriseola severity scores indicating the importance of these diseases,
(CIAT)

2343
33288 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMB1A, 1986. Bean
disease nursery - CIAT Ascochyta blight nursery. In Eastern Province
Agricultural Develoment Project. Zambia. Grain Legume Research, Annual
Report 1985-1986, Chipata, Zambia, Msekera Regional Research Station.
pp.28-29, En.

Phaseolus vulgaris. Cultivars. Ascochyta phaseolorum. Resistance. Yields.
CIAT-2. Zambia.

Local and CIAT bean lines were evaluated for reaction to Ascochyta
phaseolorum in Mbala, Zambia. Out of 26 lines screened, 4 (G 6040, G-
10800, VRA-81018, and G-5960) were resistant (1-3 score) whereas 13 were
tolerant (3.5-5.0 score), The performance of these lines 1s presented in a
table. The resistant line G 6040 gave the highest yields (2700 kg/ha),
followed by Carioca, a susceptible control (1963 kg/ha). There was a
significant correlation between grain yielda and 1st Ascochyta score

(r = -0.44), (CIAT)

234y
33285 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMBIA. 1986. Bean
disease nursery- CIAT International Bean Angular Leaf Spot Test. In Eastern
Province Agricultural Develoment Project, Zambia, Grain Legume Research,
~ Annual Report 1985-1986, Chipata, Zambia, Msekera Regional Research
Station, p.25, En.

Phaseolus vulgaris, Cultivars, Selection. Yields, Isariopsis griseola,
Resistance. Statistical analysis, CIAT-2. Zambia.

CIAT bean lines were evaluated for resistance to Isariopsis griseola in
Mbala, Zambia. DNisease severity was moderate; out of 98 lines screened, 13
vielded significantly more (1329-1592 kg/ha) than the control Mbala Local
(708 kg/ha). Promising lines are listeq in a table. There was a
significant correlation between grain yield and disease severity. (CIAT)
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2345
33286 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMBIA. 1986. Bean
disease nursery - CIAT International Bean Anthracnose Test, In Eastern
Province Agricultural Develomet Project. Zambia. Grain Legume Research,
Annual Report 1985-1986. Chipata, Zambia, Msekera Regional Research
Station. p.26. En.

Phaseolus vulgaris, Cultivars. Colletotrichum lindemuthianum. Resistance.
Ascochyta phaseolorum. Yielda, CIAT-2. Zambia.

The CIAT bean lines evaluated in Mbala, Zambia, resistance to
Colletotrichum lindemuthianum showed, in generel, low to moderate disease
severity. They also screened for resistance to Ascochyta phaseolorum. The
20 anthracnose-resistant lines that ylelded morc than 900 kg/ha are listed
in a table. (CIAT)

2346
33287 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMBIA. 1986. Bean
disease nurszery - CIAT International Bean Rust Nursery. In Eastern Province
Agricultural levelomment Project. Zambia. Grain Legume Research. Annual
Report 1985-1986. Chipata, Zambtia, Msekera Regional Research Station. p.27.
En.

Phaseolus vulgaris, Cultivars. Selection, Resistance. Yields. Uromyces
phaseoli. Ascochyta phaceolorum, CJAT-2. Zambla.

The CIAT lines evaluated in Mbala, Zambia, for resistance to Uromyces
phaseoli showed a very low dizease severity. They were also screened for
Ascochyta phascolorum. The 27 entries yielding above 800 kg/ha, in
comparison to the yield of 621 kg/ha given by the control Mbala Local, are
listed in a table. (CIAT)

2347
33282 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMBIA. 1986. Bean
disease nursery (SPS-BCMV). In Eastern Province Agricultural Development
Project. Zambia. Grain Legume Research. Annual Report 1985-1986. Chipata,
Zambia, Msckera Regional Research Station. p.21, En,

Phaseolus vulgaris, Cultivara. Selcction. Yields. Bean common mosaic virus,
Uromyces phaseoli. Isarioprin griscola. Pseudomonas syringae pv.
phaseviicola. Resistance, Zambia,

Bean single plant selections were evaluated In Msekera, Zambia, for
resistance to BCMV, Isariopsis grisecla, Urcmyces phaseoli, and Pseudomonas
syringae pv. phaseolicola. The origirnal BCMV-susceptible 1ine Mexico 142
was screened repeatedly resulting in 2 multiple resistant lines with a good
yield potential of 783 and 1042 kg/ha in comparison with the control
Misamfu Speckled Sugar (246 kg/ha). Two PI-150414 selections showed
multiple disease tolerance and yielded more than 1000 kg/ha. From the
Mbala Local seed mixtures, white and brown speckled sced types showed
moderate resistance to BCMV in eompuricon to scvere BCMV in original Mbala
Local and had higher ylelds (611 and 630 kg/ka, resp.) than Mbala Lucal
(380 kg/ha). The promising bear lines are listed in a table. (CIAT)

2346
33290 EASTERN PROVINCE ACRICULTURAL DEVELOPMENT FROJECT. ZAMBIA. 1986. Bean
disease nursery-survey for tean diseases, In Eastern Province Agricultural
Development Project. Zambia., Grain Legume Research. Annual Report

1985-1986 . Chipata, Zambia, Msckera Regional Research Station. pp.31-32.
En,
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Phaseolus vulgaris. Uromyces phaseoli, Isarlopsis griseola. Ascochyta
phaseolorum. Colletotrichum lindemuthianum. Phoma. Elsinoe phaseoll. Disease
transnission. Viroses. Zambia,

The prevalence of various bean diseases (Uromyces phaseoli, Ascochyta
phaseolorum, Colletotrichum lindemuthianum, Isariopsis griseola, Phoma, and
Elsinoe phaseoli) and their relative ipportance were studied in the major
bean growing areas of Zambia. Observations were recorded at 7 locations;
the size of the plots observed varied from 0.2 to 2.0 ha. Beans were grown
as a sole crop in a loamy so0il and were in flowering and podding stages
when the study was conducted. U. phaseoli was recorded in all localities
and its severity ranged from low to moderate, as shown in a table. A.
rhaseolorum, C, lindemuthianum, and I. griscola were recorded more
frequently than Phoma and E. phaseoll., 1In Msekera, a virus disease named
"X" was recorded mostly in VEF and IBYAN being severe in 11 lines. The
seeds collected from these lines were planted in a greenhouse; 1 mo. after
planting. typical virus disease symptoms were recorded in 8 lines. The
percentage of seed tranumission varied from 0.0 to 31.6, clearly indicating
the seed-borne nature of the causal agent. Further studies are in
progress, (CIAT).

2349
33284 EASTERN PROVINCE AGR1CULTURAL DEVILOPMENT PROJECT. ZAMBIA, 1986. Bean
disease nursery-Zambia scab resistance nursery, In Fastern Province
Agricultural Development Project. Zambia, Grein Legume Research. Annual
Report 1985-1986. Chipata, Zambia, Msekera Regional Research Station. p.24.
En.

Phaseolus vulgaris, Cultivars. Selection. Elsinoe phaseoli. Resistance,
Tosariopsis griseola. Ascochyta phaceolorum, Yields., Zambia.

Bean lines were evaluated for resistance Lo Elsinoe phaseocli in Mbala,
Zambia. Out of the 91 lines screcned, 81 showed resistance to the disease
(1-3 score). The promising bean entries that yielded over 400 kg/hs are
listed {n & table. The control A-485 7lelded only 22 kg/ha. There was a
significant correlation between graln yleld and severity of E, phaseoli,
indicating the importance of this disease in relation to Isariopsis
griseola and Ascochyta phaseolorum. (CIAT)

2350
33287 EASTERN PKOVINCE AGR1CULTURAL DEVELOPMENT PROJECT. ZAMBIA, 1986. Bean
disease resistance nurscry (BCMV). 1n Fastern Province Agricultwral
Develofuent Project. Zambia. Grain Legume Research. Annual Report
1985-1986. Chipata, Zambia, Mseckera Regional Research Station, p.20. En,

Phaseolus vulgaris, Cultivars. Bean ccmmon mosalc virus., Isariopsis
griseola. Uromyces phaseoli. Pseudomonas syringae pv. phaseolicola.
Resistance. Yields. Statistical analysis, Zambia,

Bean lines were evaluated in Msekera, Zambia, for resistance to BCMv,
Isariopsis griseola, Uromyces phaseoli, and Pseudomonas syringae pv,
Phaceolicola. Out of the 66 entries, 14 BCMV-resistant lines, which yielcad
significantly higher than the control (Misamfu Speckled Sugar), are listed
in a table. Multiple disease resistance was shown by lines ZPV-291, -292,
-299, and -318 a multiple regression of the grain yjeld against the disease
severity scores gave a highly significant multiple correlation with I.
griseola (P less than 0.001), BCMY (P less than 0.01), and Pseudomonas
syringae pv. phaseolicola (P less than C.05), giving significant yleld
reductions with high discase scores. (CIAT)
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2351
33289 EASTERN PROVINCE AURICULTURAL DEVELOFHENT PROJECT. ZAMBIA. 1986. Bean
foliar disease control trial. In Eastern Province Agricultural Development
Project. Zambia. Grain Legume Research. Annual Report 1985-1986. Chipata,
Zambia, Msekera Regional Research Station, p.30. FEn,

Phaseolus vulgaris, Fungicides. Elsinoe phaseoll. Isariopsis griseola.
Ascochyta phaseolorum, Colletotrichum lindemuthianum, Yieldsa. Zambla,

The effectiveness of 4 different fungicides (chlorothalonil, benomyl,
maneb, and mancozel at rates of 3 liter and 2, 2, and 2.5 kg/ha a.i., resp)
was evaluated in controlling various bean leaf diseases (Elsinoe phaseold,
Isariopsis griseola, Ascochyta phaseolorum, and Colletotrichun
lindemuthianun)., Yield losses due to these diseases were also estimated.
Benomyl, chlorothalonil, and maneb controlled all diseases significantly
better than mancozeb and the control (water spray). Even though fungiclde
sprays 1nereased grain yields (15 and 29 percent for wmancozeb and benomyl,
reap.) no significant differcnces were obscrved between treatments. (CIAT)

c3he
33280 EASTERN PRCVINCE AGRICULTURAL DFVELOPMERT PHGJECT. ZAMBIA. 198%. Bean
germplacm. In Eastern Provinee Agriculturel Development Project, Zambia,
Grain Legure Rescarch. Annual Report 19845-1986. Chiputa, Zamtia, Msekera
Regional Recedrch Station, p.18. En.

Phaseolus vulgari: . Germplasm. Yields., Bean comrmon morale virus, Xanthomonas
campestris pv, phaceoli. Pseudononas syringue pv. jhaseolicola. Resistance,
Zambia,

Of the 384 bean germplane accecsions sereerned in Msekera, Zambia, for yleld
potential and resistance to FCMV, Xantnomonas campestris pv, phaseoli, and
Pseudomonar syringae pv. phaceolicola, only 11 gave a reasonable grain
yield of 700 kg/ha. Eight lincs were free of BCMV and 129 showed
resistance., Only 1 linc was free of Yanthomoras campestris pv. phaseold
and 130 more were resistant.  The liner that gave a reasonable grain yield
are listed in a tuble, (CIAT)

233
33291 EASTERN PEOVINCE AGHICULTURAL DEVFLOPMENT PHROJECT. ZAMBlA., 1986. Bean
pest resistance; beantf'ly tolerance trial. In Eastern Province Agricultural
Develepment Project. Zambia, Grain Legume Research, Annual Report
1985-1986, Chipata, Zambia, Msckera Regional Rescarch Station. pp.33-35.
En.

Phazeolus vulgaris, Ophiemyia phazecli. Cultivars, Resistance. Bean common
mosaic virus. Yields. Lodging., Zambia,

Bean cv. showing tolerance to Ophicmyia spp. attacks were identifijed at
Mzekera exptl. station, Zambia. Two planting datcs were selected since, in
previous trials, 1 specles of beanfly (0. phascoli) appecared earlier in the
season than the other specles (0O, screncerella), There was no significant
differcnce in the total no, of veanflies emerging from stem samples between
entries tested in the 1st planting date. It wes alaso  demonstrated that
there {s no significant correlaticon between the no. of beanflies emerglug
from « specific entry and {ts prain yield, since in many cases, entries
giving the highest yleld were also susceptible to beanfly attack. Dbead
plant score and lodging scorc were established as valid methods to assess
the effect to beanflies in the various entries. In the 1st planting date,
both scores were inversely related to yield and were positively correlated
with each other, JIn the 2nd planting date, plant loss was severe due to
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diseases (especially BCMV) and beanfly attacks, however, the tolerance of
var, Carioca observed at both planting dates was particularly noticeable.
(CIAT)

2354
33293 EASTEKRN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMB1A. 1986. Bean
seed treatment trial. Tn Eastern Province Agricultural Development Project,
Zambla, Grain Legume Kesearch, Annual Report 1985-1986. Chipata, Zambia,
Msekera Reglonal Reccarch Station. pp.38-39. En.

Phaseolus vulgarit, Ophiomyia phaseoll., Insccticides. Seed treatment.
Fertilizers. N. Yiclda. Insect control. Planting, Timing. Zambia,

Bean seed protection against Ophiomyia sp. glven by insecticeide

(endosul fan) treastpent was determined as well ae the effect on yileld of a
bacal fertilization with and without reed dressing. Fxpt. were conducted
at the Mschkera exptl, station, Zambia, ucring the bean low yielding var,
Miramfu Speckled Supar and 2 planting dates.  Fxcellent control of the
teunf’ly wa: obtadned by ceed dresting prior to planting; no f'lies emerged
from stem capples taken frow treated plots at elther planting dates. At
both planting dates, significantly more fliecs emerged from plants in plots
with fertilizer alonc compared with the untreated control, since N
tertilization attracty nore incect specics because of a vigorous plant
development,  There were no cignificant differences in dry bean yield in
the 1et planting date; in the Ond, dry bean yield was significantly higher
only in the seed dr tng and fertilizer combination which yielded almost
twiece the yield of the control. (CIAT)

350
33277 EASTEKN PROVIECE AGRICULTURAL DIEVELOPMENT FROJECT, ZAMBiA. 1986. Bean
variety nedulation evaluastion, In Eastern Province Agricultural Development
Frojeet. Zambia., Grain Legume Kercarch, Annual Report 1985-1986. Chipata,
Zambila, Msckera Repional Revearch Station. pp.13-14, En.

Fhaseolun vulgarir. Cultivars. Nodulation. Fertilizers. Urea, Yields,
Zamola,

Fromisirg bean lnen were cvaluated in Mbalo, Zambia, for nogulation and
yleld under 2 fertilizer rates (0 and 70 kg ureasha).  Nodule no./plant at
78 days after planting was higher in the plots without N as expected
whereas ot 59 days after planting, the nodule no. score showed significant
differences amory, var,, with BAT 8%, Carioca, A439, and AN42 showing the
best nedulation scores (low score equal to high nodule no,). Bean line Ah42
outylelded all lines tested, fol lowed by Carifoca and A439, A highly
sigrificant correlation (P less than 0.001) was observed between yield and
nodule no, score, with higher yield belng assoclated with a higher no., of
nodules, (CIAT)

2356
33279 EASTERN PROVINCE AGRICULTURAL DPEVELOPMENT PROJECT, ZAMBIA, 1986. CIAT
Dwarf Bean VEF 1685 (Viveros del equipo de frijol). In Eastern Province
Agricultural bevelopment Projeet, Zambia. Grain Legume Rescarch, Annual

Report 1985-1986., Chipata, Zambia, Msckera Regional Research Station. p.17.
En,

Phascolus vulgaris, Cultivars. Yields, Bean common mosaic virus.
Xanthemonas campentris pv, phaseold, Isariopsis griseola, Resistance,

CIAT-2. Zambia.

The CIAT bean Iines sceleeted for Africa were evaluated for yield and
resistance to BCMV, Xanthomonas campestris pv. phaseold, and Isariopsis
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grizeola., Lines ylelding 1000 kg/ha and over and the controls (Carioca and
Misamfu Speckled Sugar) arc listed in a table, 1n general, line
performance was poor; however, the AFR lines (from the CIAT'S breeding
program for Africa) performed rather well and so did the PAl- and PAT-
lines. The 10 lines which yielded more than 1150 kg/ha were selceted for
the preliminary bLean var. trial for the coming seazon. (CIAT)

2347
33276 EASTEKRN PROVINCE AGRICULTURAL DEVEFLOPMENT FRGJECT. ZAMBIA. 1986. CIAT
Interuational Fear Yield and Adaptation hursery 198% nos.258%%7L, 2585588,
258526C, 258528C, 258%34D, 2585800, USES07, 458506, In Fastern Province
Apricultwel Leveloppent Project, Zombioa, Grain Lepunc lccearch, Annual
RFeport 1985-1986. Chipata, Zambis, Moekera kegional Feseareh Station,
pp.7~12. En.

Prasecolus vulgaris, Cultivars, Fesistonee., Yieldu, Pean common wosaic
virus, Isardopsic giceola, focochyte phaveclerum, Urcryces phacecli.
Elsipoe phascoli, Colletotrichum lindervtbiome., Yunthononar campetris pv,
phaseoll, Pooudomona:s cyringse pyv. jphaccolicola, CIAT-2, Tanbia,

Various IEYZNS were established at Mockero exptl. station and Mhala,
Zambia, to tect the performance of promicing var., frow the CIAT tean
program.,  Jn the 1ot IBYAN at Mockersa, out of the 2C lines cerecened for
resistance to BCMV, lsariopoir griveola, Yanthemonos campestris py.
pharecli, Pocudononas ryvingae pv, phuaceolicola and to 1. griccola, Flsinoe
phaceol!, and Urckeyces phuaceoli tn Mbala, ony PVA 380 showed multijle
direace tolerance at both sites.  The perfornance of the 18 entries forming
the 2nd IBYAN, reparding recsivtance Lo FCMY, 1, griceola, Xanthomonas
camp-estrin pv. phavecli, Fo jhaceoli, Ul phareolis ond Celletotrichun
lirdenuthienum, 1s piver in o tabtle. There were no particularly prosicing
lines in theve [EYENe.  The best line (BVA 773) gave o mean yicle of 654
kg/ha,  Tnothe 3rd 1BYAR, PFAL 1GL pove & cean yicld of 1108 kg/ha over the
¢ sltes and showed low ceores reparding recsistance to all the discaces
evaluztea (ECMV, I, griceola, ¥. ceappestris pv, jhaceoli, Ascochyta
fharcolorun, E. phavecli, C. lindemuthianun, end U. phaseoli), In the Uth
TEYAN, cstabliched in Mbala and Micamfu, out of  the 16 entries screened
for resirtance to E. rfhareo'y, €. lindemuthianuwa, U, phareoli, and I,
griceola, only ¢ (MaM-€ and ZAV-83-0) chewed multiple diseasc toleran:e.

In most of the wuterial eveluated, BCMY, 1. grisecla, E, phascoli, ard C.
lirdemuthianum closely corrcleted to yield whereas U, phaceolt, A,
Phaveolorum, X, cappestris pv, phaseold, and P. syringae pv. phaserlicola,
though severe, did net correlate to prain yield., (CIAT)

oaLb
3329¢ EASTERN PROVINCE AGRICULTUKLL DEVELOPMENT PROJECT, ZAMBIA. 1986. CIAT
Internstional bean Yield and Adaptation Nurcery 708512: climbing beans,
small red seed. In Eastern Frovince Agricultural Development Project,
camtia. Graln Legume Recesrch. fAnnual Report 1985-1986. Chipata, Zambia,
Fsekera Regional Fecearch Station. p.b3, Fn,

Phareolus vulgaris, Cultivars, Aduptation. Zea mays. Intercropping.
Teoperature, Ascochyta phazeolorusm, Yields. Bean commwon mosaic virus,
CIAT-2. Zanmbia.

Promiving lines fron the CIAT tean program were tested for adaptability in
Mbala, Zombla.  The W ean Moen were fntercropped with maize MMV 600,
Since the beon lines are supposedly adapted to higher temp., incidence of
Ascochyta phaceclorum (more severe under low temp.) wao very high, ACV
6312 was the only outstanding and outyielding bean line. The severity of
A. phateolorus was very closely correlated with yield; ACV 8312 showed the
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least disease severity and was free of BCMV. Other 5 lines (ACV 8311, ACV
8316, ACV 8326, ACV 8327, and ACV 8342) were also found free of DBCMV.
(CIAT)

2359
33297 EASTERN PROVINCE AGRICULTURAL DEVELOPMENT PROJECT. ZAMBIA. 1986. CIAT
International Bean Yield and Adaptation Nursery 858506; assorted coloured
climbing beans, cool climate, In Zastern Provinee Agricultural Develomment
Project. Zambia. Grain Legume Research. Annual Peport 1985-1986. Chipata,
Zambia, Mackera Regional Research Station. pp.4h-k5. En,

Phaseclus vulgaris, Cultivars. Zca mays. Rdaptution, Intercropping.
Ascochyta phaseolorum. Bean common mosale virus. Yields, Climbing beans.
Temperature. ClAT-2, Zambia.

Promising lines from the CIAT tean program were tested for adaptability in
Mbala, Zambia. The 16 tean lines were intercropped with maize MMV 600.
Less Ascochyta phaseolorum severity was cbserved; however, btean yields were
better in the previous climbing bean trial. Though these liney were
selected for Ascochyta resistance (o character supposedly inmportant for
climbing beans in cooler climates), they were not effectively selected for
higher yielda. Line VCB 81012 gave the highest yielda (1446 kg/ha), was
selected for the next season's national trial, and had the highest
Ascochyta score among the test lines, Only 2 entries (ZAV-8369 and ZAV-
8371) showed combined resistance to A. phaceolorun and BCMV, and 5 entries
(ZAV-B395, ZAV-8391, VCB 81012, VCB £1020, and Mbala Local) were completely
free of BCMV. The severity of this diceace was more closely related to
yield than did the severity of hscochyta, (CIAT)

2360
33292 EASTERN PROVINCE AGHICULTURAL DEVELOPMENT PROJECT. ZAMBIA, 19B6. CIAT
regional beanfly resistance nursery, In Eastern Provinee Agrieultural
Develomment Projcet. Zambia. Grain Legune Research. Annual Report
1985-1986. Chipata, Zambia, Mockera Regional Research Station. pp.36-37.
En.

Phaseolus vulgaris. Ophiomyia phaseoli. Cultivars. Resistance. CIAT-2,
Yields, Stems, Lodping. Zambia.

The sources and mechanisms of resistance te Opliomyia spp. werc identified
in a bean trial carried out by CIAT at the Msekera exptl, station, Zambia.
In spite of the very low yields (ihe highest belng 267 kg/ha) given by the
20 tean entries, some useful information was obtalned regarding the effect
of beanfly infestation between the different cv., The mean no. of beanflies
emerging from a tample of 5 stems/plot ranged from 1,34 for G 5653 to 3.69
for TMO 91; the mean ledging score, on a 1-9 seale, ranged from 2.00 for G
5652 to 6.v5 for G %%3t. There was no correlation between yield and no. of
beanflien emerping from ot.em canples and between lodging score and no. of
veanflies; however, there was a significant negative correlation between
lodging score and yield (r = -0.3202). Ophiomyia spencerella, O, phaseoldi,
and 0. centroseratis were  identified at ates of B8, €, and 4 percent,
resp. The Ist gpecies is of special interest sinee it appears to be the
most harmful for tean creps in Zambia. (C1AT)

2361
33276 FASTERN PLOVINCE AGRICULTUKAL LEVELOPMENT PROJECT. ZAMB1A, 1986,
1985/86 prelimimary bean inoculation trial, 1n Eastern Province Agricultural
Development Project. Zambia. Grain Legume Research, Annual Report 1985-1986,
Chipata, Zambia, Msckera Reglonal Research Station. pp.15-16. En,
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Phaseolus vulgaris, Rhizotiur phaseoli. Strains, Fertilizers. N.
Inoculation. Nodulation. Yields. Zambia.

The effectivencss of 3 Rhizoblum phaseoli strains in a mixture was
evaluated and compared with N fertilization on bean var. Carioca. At 28
days after planting, a higher no. of nodules (67) was observed in the
inoculation treatment as compared with the other treatments {8, 13, and 4
nodules/plant for the low, medium, and high N, resp.). By 53 days after
planting, there was less variation in nodulation as the nor.inoculated
treatments also produced econslderable no, of nodules. The inoculated
treatment by then had a significantly bLetlter nodule no. score (3) than the
N-fertilized treatments (5), with the control belng intermediate (4),
Differences in yield were almost but not quite significant (P equal to
0.05) over treatments; however, higher ylellds were obtained with the
inoculation and the nigher N treatments (1603 and 1552 kg/ha, resp.) if
compared with the control and the medium N treatments (1316 and 12¢8 kg/ha,
resp.), indicating the possible value cf inoculation, (CIAT)

2362
33294 EASTERN PRCVINCE AGRICULTURAL DEVELOPMENT PEOJECT. ZAMB1A. 1986.
Zambia National "™-n~ Varilety: climbing beans intercrouped with maize, In
Eastern Province Agricultural Levelojment Project. Zambia. Graln lLegume
Research. Annual Report 198%-1686. Chipata, Zambia, Msckera iteglonal
Research Station. pp.h0-41. En,

Phaseolus vulgaris, Zea maves. .nicreropping. Yielcds., Beon comwon mosalc
virua, Iouriopods griceola. Ascochyta phaseolorun. Resistance. Cultivars,
Zambi a,

Some bean lines were evaluated in 3 localities of Zambia for sultability to
intercropping with maize. Bean lines ZAV 6344, ZAV 8313 and VRA 81054 gave
mean ylelds of over 1500 kg/ha in all sites. ZAV 8332, ZAV 8349, and VCA
81007 also performed well, giving mean yiclds of arcund 1400 kg/ba. There
was no signi "lcant correlation between the ylelds of beans and these of
assoclatcd mzize, though at the Msekera exptl. statiorn, the solc eropped
mzize outylelded most intercrops. The data for maize yleld in Nount Makulu
is not reliavle since part of the crop was stolen resulting in a high
eoefficient of variation. In Mbala, beans outylelded the companion malze;
maize as & sole crop was not better thar intercropped maize. The latter
was extremely pale and stunted due to low scil pH. This performance makes
the maize-bean intercrop very useful; yield is more than double thus
increasing the farmer's income since bean prices are higher than those of
maize in this locality. Low to moderate severity of BCMV and lsariopsis
grisecola was recorded at the Msekera exptl, station, VCA 81007, VRA 81054,
ZAV 8332, ZAV 8344, anda ZAV 8394 were resistant to these diseases. In
Mbzla, Ascoehyta phaseolorum causea severe damage to most of the entries;
however, the severity of BCMV was low. Mbala Loeal, VCA 81007, and ZAV
8313 were free of BCMV. (CIAT)

2363
33274 EASTERHN PROVINCE AGRICULTUKAL DEVELOPMENT PROJECT. ZAMBJA. 1986.
Zlambia Matlonal Dwarl’ Dean Variety. Advanced disease resistance nursery, In
Eastern Province Agricultural Develogment Project. Zambia. Grain Legume
Fesearch. Anral Report 1985-1986. Chipata, Zambla, Mselera Regional
Research Station, pp.1-4. Fn.

Phaseolus vulgaris. Cultivars, Adaptation. Yields. Bean common montic
virus. Pseudomonas syringae pv. phaseolicola. Isariopsis griseola.
Xantliomonas campestris pv, phaseoll. Colletotriehum lindemuthianun, Elsinoe
phaseoll. Resistaace. Zambia,
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The performance of 20 bean var, which showed promise in Zambia in previous
years war tested in different localities. The newly releaced var. Carioca
(932 kg/ha) and the lines AN29 (999 kgsha), A439 (881 kg/ha), and AWH2 (1058
kg/ha) showed out:tunding performance at all sites and gave U tiwmes and
more the yield of the control Misamfu Speckled Sugar (216 kp/ha).  AWU2 gave
the highest yicld; its seed size (slightly larger than Carioca's) reems to
faver 1t; it alao showed a remarkable yleld atability. Disease scores
recorcad from Msckera, Mbala, Mizamfu, Mutanda, and Mount Makulu are
summparized in a table. At Msekera, Fseudomonas syringae pv, phaceolicola,
BCMV, Isariopsis griseola, and Xantbomonas campestris pv, phaceoll were
recorded. ZFV-292 was fmmune to BCMY and BAT 1426 and A463 were tolerant;
oultiple resistance to all 4 diseascs was shown by BAT 142€ and PV 791, At
Mbala, bean var. were ucereened tor Elsiroe phaseoli, BCMV, Uremyces
phaseoli, an¢ Colletoirichum li.cemuthianum, Carioca, A 429, A439, and
PV28G showed multiple resistunce to the 4 dicezses. C. lindemuthianun and
I. griseola at Mount Makulu and T. griceola &t Mutund: were also recorded.
Entries A429, PV781, and PV791 showed prltiple dicease 1esistance across
sites. Carioca also showed similar multiple disease secistunce across
sites, except at Msekers, where it was susceptible to BCMV, A regrescsion
analysis betvcen grair ylelds ang dicease scores carried out at the former
sites iadicated that I. griseola, C. Hrndenuthianun, and E. phaseoli were
the most importany c¢ireares in terme of yicld reductions, (CILAT)

2364
33295 EASTERN PROVINCE ACRICULTURAL DEVELOPMERT IHOJECT. ZAMBIA. 1986,
Zambia preliminary bean variety trial; climbing teans intercropped with
meize. In Eastern Province Agriculiural Levelomment Froject. Zambia. CGrain
Legume Research. Annual Report 1985-1686, Chivata, Zambia, Meekers Regional
Research Station, p. 42, Fn,

Phaseolus vulgaris. “ea moy:. Intercropping. Vields, Climbirg beans.
Cultivars, Bean commor mesaic virus. Preudemena cyringae pv. phaseolicola,
Ascochyta phaseolorum. Teariopsis pricecla. Fesistance, Zambia.

Some climbing bean var. were evaluzted for suitability to intercropping
with maize at the Msekera esptl. stativn end in Mbala, Zambia, The
performance of the 10 bheat lines in given in & talle, Lines ACV B4032 and
ACY BH029 gave the highest mesn yields at both sites (1042 and 999 kg/ha,
resp.); however, discase severity resulted in Jower yiclds as compared

with the best lines of the national trial. ALl entrics were cereencd for
BCMV and Paocudomonas syringne py. phazeolicola at the Moekera exptl,
station and Lo BCMV and Ascochytu phaceolorum at Mbala., AL both sites, ACV
81034 was more resistant Lo these diseises than the other entries, There
was a highly significant cerrelation between BCHY severity and yields at
loth sites and between A. thazeolorun ceverity and yiclds et Mbala. There
wWus no correlation between Preudomernar cyringae pv. phasecolicola and
Isariopsis griccola with yield at Mockera crptl. station; climbing beans
may escape the rain-splash-lorne diseares nore effectively becaune of thelir
ciimbing on the maize, (CIAT)

2305
33275 EALTERN PROVINCE AGHKICULTURAL DEVELOPMENT PROJECT. ZAMBIA. 1986.
Zambia preliminary dwarf varicety trial. Dircate resistance uursery., In
Eastern Provinee Agrizultural Develoment Project., Zambia. Grain Legume
Research, Annual keport 1985-1986, Chipata, Zambla, Msckera Regional
Research Station. pp.5-5, En.

Phascolu: vulgaris. Dwarf Leans. Cultivars, Resistance. Bean common mosaie
virus, Xanthomonas campestris pv. phaceoii. Isariopsis grisecla.
Pseudomonas syringae pv. phaseolicola. Eleinoe phaseoii. Uromyces phaseoli,
Collctotrichum Iindewuthianum, Asccchyta. Yields., CIAT-2. Zambia.
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Results of a preliminary dwarf btean var., trial/disease resistance nursery,
established in Msekera and Mbala (Zambia), are reported. Lines PAT 10, PAT
12, PAI 16, PAI 26, PAI 78, PAI 133, and A 369, with a mean yield of over
1200 kg/ha, were selcvcted for a subsequent national var, trial. From the
100 lines evaluated for resistance to major diseases (BCMV, Xanthomonas
campestris pv. phascoli, Isariopsis gricecola, Pscudomonas syringae pv.
phaseolicola, Elsinoe phaseoli, Uromyces phaseoli, Colletrotrichum
lindemuthianum, and Ascochyta sp.), cnly G-2338 (a CIAT germplasm line)
showed multiple dicease resistance. Other 16 lines (listed in a table)
showed reasconable tolerance to all diseases. E. phaseoll and C.
lindenuthianum significantly reduced yields in Mbala as well as BCMV and I.
griseola in Msekera. (CIAT)

2366
27053 WARREN, A. 1985, ZAMBIA: BCMV. 1IN BEAN PRODUCTION IN TANZANIA,
MALAWI, ZAMBIA AND ZIMBABWE. RFPORT OF A BEAN INFORMATION SURVEY IN AFRICA.
CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA iROPICAL, 1P. EN. (9
HILLSIDE, ALLCRAFT RUAD, READING, ENGLAND)

PHASECLUS VULGARIS; CULTIVARS; CHOP LOSSES; BEAN COMMON MOSAIC VIRUS;
RESISTANCE; ZAMBIA.

AREAS AFFLCTED AND CROP LOSSES CAUSED BY BCMV IN ZAMBIA ARE BRIEFLY
MENTIONED. OF 3 CFFICIALLY hiLEASED BEAN VAR. (BAT 331, MEP 2, AND CARIOKA,
BAT 331 HAD THE HIGHEST LEVFL OF RESISTANCE TO THE VIRUS. {CIAT)

2367
27052 WARREN, A, $9R%. 7AMB1A: BEAN NUTRITION/SOILS. 1IN BEAN PRODUCTION IN
TANZANIA, MALAWI. ZAMS1S AND ZIMBABWE. REPORT OF A BEAN TNFORMATION SURVEY
IN AFRICA. CALT, COLOMBI., CENTRO INTERNACIONAL DE AGRICJULTURA TROPICAL, 1P,
EN. (9 HILLSIDE, ALLCKA™" RUAD, READING, ENGLAND)

PHASEOLUS VULGAR.S; FERTILIZERS; N; P; K; S; MALAWI,

FERTILIZEK (N, P, K, &) APTLTCATION RATES RECOMMENDED BY THE MINISTRY OF
AGRICULTURE ARE GIVEN FOR BEANS CULTIVATED IN LOW, MEDIUM, AND HIGH
FERTILITY SOILS IN ZAMBIA. 50IL CHARACTERISTICS IN FARMERS' FIELDS IN THE
RORTUERN REGICN ARE DESCRIEED, (CIAT)

2368
27055 WARKEN, A, 1985. ZAMBIA: BEA. PRODUCTION DATA. 1IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWF. REPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTKO SKTERNACIONAL DE AGRTCULTURA TROPICAL. 4P.
EN. (9 HILLSIDE, ALLCRAFT RUAD, READING, ENGLAKD)

PHASEOLUS VULGARIC; PRODUCTION; ZAMBIA,
STATISTICAL DATA Oh CULTIVATEL AAEA, PRODUCTION, AND CONSUMPTION OF BEANS
DURING 1HE YEARS 1983-84 ARE PRESENTED FOR 48 ZAMBIAN DISTRICTS. (CIAT)

2369
27054 WAHREN, A, 1985. ZAMBIA: BEAN SEED. IN DEAN PRODUCTION IN TANZANIA,
MALAWY, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN TNFORMATION SURVEY IN AFRICA.
CALT, COLOMBIA, CENTRO INTEKMACIONAL i£ AGRICULTURA TROPICAL. 1P. FN. (9
HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; SEED PRODUCTION; ZAMBIA.

THE REASONS WHY BEAN SEED PRODUCTION HAS DECLINED IN 7AMBIA ARE MENTIONED
AND PLANTING AND FERTILIZATION PRACTICES ARE BRIEFLY DESCRIEED. (C1AT)
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2370
26047 ZAMBIA. MINISTRY OF AGRICULTURE ANL WATER DEVELOPMENT. 1985, BEAN
OBSERVATION PLOTS. IN —-eeeeeno . GRAIN LEGUME RESEARCH. ANNUAL REPORT
1984/85. CHIPATA, MSEKERA REGIONAL RESEARCH STATION. PP.18-20. EN.

INSECT BIOLOGY; GPHICMYIA CENTKOSEMATIS; OPHICMYIA PHASECLI; OPHIOMYIA
SPENCERELLA; FHASEOLUS VULGARIS; PREDATORS AND PARASITES; ZAMBIA.

BEAN OBSERVATION PLOTS WEKE ESTABLISHED AT 11 ZAMBIAN SITES TO OBTAIN DATA
ON THE BIOLOGY OF THE SPECIES OF BEAN FLY. THREE OPHICMYIA SPECIES WERE
IDENTIFIED, NAMELY O, PHASEOLI, O. SPENCERELLA, AND O. CERTROSEMATIS, THE
FORMER 2 BEING OF MAJOK IMPORTANCE. O. SPENCERELLA APPEAKS TO PREFER HIGHER
RAINFALL AHEAS ATMEDIUM TO HIGHER ALT., WHILE O, CENTROSEMATIS APPEARS TO
PREFER MEDIUM TO LOW ALT.; O, PHASEOLI WAS FOUND AT ALL SITES. MARKED
SEASONAL DIFFERENCES OCCURRED BEIWEENM ©O. PHASEOLI AND 0. SPEKCERELLA ; THE
FORMER 1S PREDOMIMANT IN THE EARLY FAKT OF THE SEASON (MID-DEC. TO EARLY
JAN.), BOTHE OCCQUR IN THE MID-SEASON, END THE LATTER IS PREDOMINANT IN THE
LATE PART OF THE SEASON. OFIUS MFLANAGKOMYZAE APPEAKRS TO PLAY AK IMPORTANT
ROLE Ik REGULATING OPHICMYIA SPP. POPULATIONS IE THE MID TO LATE SEASON.
(CIAT)

2371
26045 ZAMBIA, MINISTKY CF AGRICULTURE AND WATER DEVFLCPMENT. 1985. BEAN PEST
RESISTANCE NURSERY., IN —ceeemun . GRAIN LFGUME RESEARCH, AMNUAL REPORT

1984785, CHIPATA, MSEKERA RFGIONAL HESEARCH STATION. PP.14-16. EN.

APRIS CRACCIVORA; CULTIVARS; MAKUCA TESTULALIS; OCTHECA; OPHIOMYIA PHASEOLI;
OPHIGMYIA SPENCERELLA; PHASEOLUS VULGARIS; HESTSTANCE; ZAMBIA,

THIRTY-"¥WC BEAN CV. WhkE PVALUATED FOR RESISTANCE/TOLERANCE TO INSECT PESTS
IN ZAMBIA. A FEW CV. SHOWED MODEKATE TO SEVFRE DAMAGE BYAPHIS CRACCTVORA,
MARUCA TESTULALIS, AND GUTHFCA SP. TEN CV, WEKE TOLEKANT/KESISTANT TO
CPHICMYIA PHASEOLT. CV. GOWHBG, GOLUBY, AND GGS565E ALSO SHOWED RESISTANCE TO
QPHIOMYIA SPENCEKELLA, (CIAT)

2372
2604 ZAMBIA, MIN.STHY CF AGRICULTURE AND WATER DEVELOPMENT. 1985. BEAN SEED
TREATMENT TRIAL, 1IN —ccecae- . GRAIN LEGUME RESEARCH. ANNUAL REPORT 1984/85.

CHIPATA, MSEKERA RPGIONAL HESEAKCH STATION. PP, 12-13, EN,

CHEMICAL CONTHOL; INSECT CORTEOL; OPHIOMYIA PHASEOLI; PHASKOLUS VULGARIS;
SEED TKEATMENT; ZAMBIA,

AN EXPT. WAS CORDUCTEDL AT MORFKERA KEGIONAL STATION (ZAMBIA) IN 1984-85 TO
STUDY THE PROTECTICN AGAINST OPHIOMYIA PHASEOLI BY INSECTICIDE TREATMENTS
(PIRTMIFHOS-ETHYL, DIELDRIN, END ENDOSULFAN) COF BEAN SEED AT 3 PLANTING
DATES (DEC. ( ANDP 29, JAN. 17). DIELDKIN AND ENDOSULFAN GAVE EXCELLENT
CONTROL. FARLY PLANTINGS BFNEFIT FRCM SEED DRESSINGS, BUT PLANTINGS AFTER
MIR-JAN. WOULE PROKABLY NGT BENEFIT DUE TO A NATURAL REGULATION OF THE PEST
BY PARASITES, IT 15 RECOMMEM THAT FARLY-PLANTED BEANS, ESPECIALLY IN A
MATZE/BEAN INTERCHOP, SHOULL KECEIVE AN INSECTICIDE SEED DRESSING,
PARTICULARLY ENDOSULFLN, (CIAT)

2373
26046 ZAMBIA. MINISTRY CF AGRICULTURE AND WATER DEVELOPMENT. 1985. THE
EFFECT OF MEIZE/BEAN INTEKRCHOPKING ON INSECT PEST ATTACK ON BEANS.
IN oo . GRAIN LEGUME HESEAHCH. AMNUAL REPORT 1984/85. CHIPATA, MSEKERA
REGIONAL RESEARCH STATION. P.17. EN.

APHIS CRACCIVOKA; HELIOTHIS ZEA; INTERCROPPING; OPHIOMYIA PHASEOLT
PHASEOLUS VULGARTS; PLANT INJUKIES; PLANTING; TIMING; ZAMBIA; ZEA MAYS.
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THE BEAN CV, MISAMFU SPECKLED SUGAR WAS PLANTED ALONE AND INTERCROPPED WITH
MAIZE VAR. R 215 TO STUDY THE EFFECT OF INTERCROPPING ON INSECT PEST ATTACKS
ON ZAMBIAN BEANS AT DIFFERENT RELATIVE SOWING DATES. DAMAGE DUE TO OPHIOMYIA
PHASEOLI WAS HEAVY IN ALL SOWINGS AND IT APPEARS THAT INTERCROPPING
CONFERRED NO PROTECTION AGAINST IT. DAMAGE BY HELIOTHIS ARMIGERA AND MARUCA
TESTULALIS WAS HEDUCED IN THE INTERCROPS COMPARED WITH MONOCROPPED BEANS.
THE INCIDENCE OF APHIS CRACCIVORA WAS MUCH LESS IN ALL BEAN INTERCROPS THAN
IN MONOCROPPED BEANS. (CIAT)

2374
26042 ZAMBIA. MINISTRY OF AGRICULTURE AND WATER DEVELOPMENT. 1985, GRAIN
LEGUME RESEARCH. ANNUAL REPORT 1984/85. CHIPATA, MSEKERA REGIONAL RESEARCH
STATION. 99P. EN,

ADAPTATION; CULTIVARS; ELSINOE PHASEOLI; GERMPLASM; INSECT BIOLOGY; INSECT
CONTROL; INTERCROPPING; OPHIOMYIA PHASEOLI; PHASEOLUS VULGARIS; RESISTANCE;
YIELDS; ZAMDIA; ZEA MAYS,

THE RESULTS OF RESEARCH WOKK WITH GRAIN LEGUMES (BEANS AND COWPEAS) IN
ZAMBIA DURING 1984-85 ARE SUMMARIZED. THE RESULTS ARE GIVEN FOR THE
COUNTRY'S NATIONAL BEAN VAR. TRIAL, THE BEAN SEFD TREATMENT TRIAL TO CONTROL
OPEIOMYIA PHASEOLI, THE BEAN PEST RESISTANCE NURSERY, THE STUDY OK THE
FFFECT COF INTFRCROPPING MAIZE/PEANS ON IKSECT PEST ATTACES, AND THE BEAN
OBSERVATICE PLOTS. FURTHERMORE, TABLES ARE INCLUDED. (CIAT)

2375
26043 ZAMBIA, MINISTRY CF AGRICULTUKE AND WATER DEVELOPMENT. 1985, ZAMBIA
NATIONAL BEAN VARIETY TEIAL. IN ~-v-v-ec . GRAIN LEGUME REGEARKCH. ANNUAL

REPORT 1984/E%. CHIPATA, MSEFXERA REGIONAL RESEAKCH STATION. PP.3-11, EN,

ADAPTATION; COLCMBIA; CULTIVARS; ELSINCE PHASKOLI; GERMPLASK; PHASEOLUS
VULGARIS; FLANTING; RESISTANCE; TIMING; YIELDS; ZAMBIA; CIAT-2.

THE RESULTS OF THE 198485 ZAMBIAN NATIONAL BRAN VAK. TRIAL, CCNDUCTED AT 7
SITES, ARE PRESENTED AND DI1SCUSSED. ACHOSS ALL SITES, CARIOCA WAS
OQUTSTANDING AND YIELDED AN AV, CF 901 KG/HA FOLLOWED BY BAT 1671, BAT 85, A
h36, AND BAT 331 (B56, 8ub, 801, AND Y84 KG/EA, RESP.). THESE CV. AND A 439
CARRY THF DOMINANT I-GENE RESISTANCE TO ECMV, IN THE ARVANCED BEAMN DISEASE
RESISTANCE, NURSERY IN MSEXERA, CARIOCA AND BAT 1671 SHOWEL COMPLETE AND
ALMOST COMPLETE RESISTANCF, KESP., TO ELSINOF PHASEOLI. OUTSTAMDING BEAN
GERMPLASM WAS SFLECTED FROM THE CIAT JUYAN (DWARF BEANS) AND THE ZAMBIAN
PRELIMINARY BEAN VAR, TRIALS FOR FURTHER TESTING IN NEXT YEAR'S NATIONAL
EEAN VAK, TRIAL. OUTSTANDING GERMPLASK WAS ALSO IDENTIFIED FRCM VARIOUS CIAT
NURSERIES (DWAKF BEAN ADVANCED LINES AKD CLIMBING BEANS OF VARIOUS COLORS
FOR WARM AND COCL CLIMATES), WITH RESISTANCE TO MAJCR DISEASES. IN ON-FARM
TRIALS CARIOCA WAS CONSIDEREL AN AGHONOMICALLY EXCELLENT VAR., BUT THERE IS
SOME UNCERTAINTY REGAREING FAKRMER AFCCEPTABILITY. THE KESULTS OF VARIOUS CIAT
BEAN DISEASE RESISTANCE NURSEKIES (RUST, ANTHKACNOSE, AND ANGULAR LEAF SPO7)
ARE PRESENTED AND BRIEFLY DISCUSSED. IN AN EXPT. TO STUDY THE EFFECT OF
PLANTING DATE ON DISEASES THE HIGHEST YIELD (902 KG/HA) OF BEAN CV. MBALA
LOCAL WAS OBTAINED AT THE EARLIEST PLANTING DATE (JAN. 15). (CIAT)

2376
29131 ZULU, J.N.; WHEELER, B.r.J. 1981, LEVEL OF DISFASE INCIDENCE ON
TRIFOLIOLATE LEAVES OF BEANS (PHASEOLUS VULGARIS) IN RELATION TO PRIMARY
INFECTION ON SIMPLE LEAVES INFECTED WITH THESAME FUNGUS. ZAMBIA JOURNAL OF
SCIENCE AND TECHNOLOGY 6(1):14-19, EN., SUM., EN., 4 REF,, IL.

PHASEOLUS VULGARIS; CULTIVARS; UROMYCES PHASEOLI; INOCULATION; LEAVES;
RESISTANCE; ZAMBIA,

177



EXPT. WITH PLANTS OF PHASEOLUS VULGARIS CV. PRINCE SHOWED THAT 1ST
TRIFOLIOLATE LEAVES INOCULATED WITH RUST (UROMYCES PHASEOLI) DEVELOPED
SIGNIFICANTLY FEWER PUSTULE NO., IF THE SIMFLE LEAVES OF THE SAME PLANTS
WERE INFECTED WITH THE SAME RUST DISEASE; HOWEVER, EXPT. WITH CV, PINTO
(MORE SUCCEPTIBLE) DID NOT SHOW THIS ASSOCIATION. INOCULATING THE SIMPLE
LEAVES OICV. PRINCE WITH A HIGHER CONCN. OF THE INOCULUM DID NOT INCREASE
THE RESISTANCE OF THE 1ST TRIFOLIOLATE LEAVES. SIMILARLY, INOCULATING THE
SIMPLE LEAVES OF PRINCE WITH A NONCOMPATIBLE RUST (U. VICIAE-FABAE) DID NOT
INDUCE RESISTANCE TO U. PHASEOLI IN THE 1ST TRIFOLIOLATE LEAVES. (AS)

ZIMBABWE

2377
21722 TAYLOR, C.E. 1959. CONTROL OF THE BEAN STEM MAGGOT BY INSECTICIDAL
DRESSINGS. (STUDY ON SOME BIOLOGICAL ASPECTS OF ANDRECTOR ARCUATUS, A.
RUFICORKIS, AND GYNANDROBROTICA EQUESTRIS (COLEOPTERA:CHRYSOMELIDAE,
IMPORTANT PESTS OF BLACK BEANS)). BOLETIN DE ENTOMOLCGIA VENEZOLANA
4(5):33-44 BEAN IMPROVEMENT COOPERATIVE. ANNUAL REPORT 23:121A-121B. EN., 5
REF. (INST. DE ZOOLOGIA AGRICOLA, FACULTAD DE AGRONOMIA, UNIV. CENTRAL DE
VENEZUELA, APARTADC 4579, MARACAY, VENEZUELA)

OFHIOMYIA PHASEOLI; INSECT CONiROL; CHEMICAL CONTROL; PEST CONTROL;
ZIYBABWE.

EIGHT INSECTICIDES IN THE FORM OF EMULSIONS WERE EVALUATED FOR THE TREATMENT
OF BEAN SEEDS AGAINST AGROMYZA (OPHIOMYIA) PHASEOLI ATTACK IN TRIALS CARRIED
CUT IN SALISBURY, ZIMBABWE. EVALUATIONS MADE 7C DAYS AFTER PLANTING (1ST
TRIAL) INDICATED THAT INFESTATION WAS NIL OR VERY LOW IN TREATMENTS WITH
ENDRIN, DIELDRIN, AND ALDRIN (0, 0, AND 0.5 PERCENT OF INFESTED PLANTS.,
RESP.), COMPARED WITH THE UNTREATED CHECK (80.0 PERCENT INFESTATION). IN THE
2ND TRIAL, THE TREATMENTS WITH DIELDRIN AND ALDRIN SHOWED 1.0 AND 3.0
PERCENT INFESTATION, RESP., AT THE 1ST COUNT 5 WK. AFTER PLANTING, AND 7.0
AND 6.0 PERCENT AT THE FINAL COUNT (10 WK.). ENDRIN DID NOT GIVE SUCH AN
EFFECTIVE PROTECTION AS IN THE 1ST TRIAL, BUT THE FINAL INFESTATION FIGURE
WAS ONLY 10.0 PERCENT. THESE 2 TRIALS SHOW THAT ENDRIN, DIELDRIN, AND
ALDRIN EMULSIONS, APPLIED AS SEED DRESSINGS AT THE RATE OF 0.2 PERCENT
ACTUAL INSECTICIDE (WT./WT. OF SEED), GIVE ALMOST COMPLETE PROTECTION
AGAINST A. PHASEOLI. (CIAT)

2378
28991 VENGE, 0.7. 1986. BEAN IMPROVEMENT RESEARCH IN LIMBABWE. PHASEOLUS
BEANS NEWSLETTER FOR EASTERE AFRICA NO.5:16-1B. EN. (CROP BREEDING INST.,
P.0. BOX 8100, CAUSEWAY, ZIMBABWE)

FPHASEOLUS VULGARIS; PLANT BREEDING; PLANT INTRODUCTIONS; CROSSBREEDING;
CAMHED BEANS; ZIMBABWE; CIAT-2.

MAJOR CONSTRAINTS TO BEAN PRCDUCTION IN ZIMBABWE AND GENERAL OBJECTIVES OF
THE BEAN BREEDING PROGRAM IN THAT COUMTRY, INITIATED IN 1984, ARE MENTIONED,
THE APPROACH USED AND THE ACTIVITIES CARRIED OUT BY THE 2 COMPONENTS OF THE
PROGRAM, THE EDIBLE DRY BEAM PROGRAM AND THE SPECIALTZED WHITE CANNING BEAN
PROGRAM, ARE DESCRIBED. FURTHERMORE, THE OBJECTIVES AND LOCATION OF THE
DIFFERENT ONGOING TRIALS ON BEANS ARE MENTIONED. (CIAT)

2379
27061 WARREN, A. 19R5. ZIMBABWE: BEAN CROPPING SYSTFMS. 1IN BEAN PRODUCTION
IN TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION
SURVEY IN AFRICA. CALT, COLOMBIA. CENTRO INTERNACIONAL DE AGRICULTURA
TROPTCAL. 3P, EN. (9 HIJLLSIDE, ALLCRAFT ROAD, READING, ENGLAND)
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PHASEOLUS VULGARIS; CULTIVATION SYSTEMS; CULTIVATION; ZIMBABWE,

THE MAIN BEAN CROPPING SYSTEMS IN ZIMBABWE ARE BRIEFLY DESCRIBED,
INFORMATION IS GIVEN ON CULTIVATED VAR., PLANTING DATES, CULTIVATED AREA,
YIELDS, AND PRODUCTION CONSTRAINTS. (CIAT)

2380
27060 WARREN, A. 1985. ZIMBABWE: BEAN DISEASES. 1IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAM31A AND ZIMBADWE. RFPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRG INTFRNACIONAL DE AGRICULTURA TROPICAL.
1P, EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULCARIS; DISEASES AND PATHOGENS; ZIMBABWE,

BEAN DISEASE PROBLEMS ARE RELATIVFLY FEW IN ZIMBABWE DUE TO THE PLANTING OF
BEANS ONLY DURING THE DRY WINTER SEASON. HOWEVER, AT THE 2 LOW VELD RESEARCH
STATIONS, SPRAY IRRIGATION HAS RESULTED IN A HIGHER INCIDENCE OF BLIGHTS,
ANTHRACNCSE, RUST, AND RHIZOCTONIA. THE SMALL~SCALE IRRIGATION SCHEMES USING
FLOOD IRRIGATION WERE NOT AFFECTED. IN THE HIGH VELD, BEAN RUST, COMMON
BACTERI AL, BLIGHT, ALTERNARIA LEAF SPOT, BCMV, AND ANTHRACNOSE WERE IMPORTANT
IN 6 TRIALS CARRIED OUT OVER THE LAST 2 YR. (CIAT)

2381
27058 WARREN, A. 1985, ZIMBABWE: BEAN NUTRITION. 1IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INIFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRO INTERHACIONAL DE AGRICULTURA TROPICAL,
1P. EN. (9 HILLSIDE, ALLCRAFT RDAD, READING. ENGLAND)

FHASEOLUS VUI ~'3IS; FERTILIZERS; N; P; K; RHIZOBIUM; ZIMBABWE.

NFK FERTILIZER RECOMMENDATIONS AHE GIVEN FOR DIFFERENT REGIONS IN ZIMBABWE
ACCORDING TO ALT. ALSO, THE ACTIVITIES REGARDING RHIZOBIUM INOCULATION ARE
BRIEFLY DESCRIBED. (CIAT)

2382
27057 WARREN, A, 1985. ZIMBABWE: BEAN PRICING. 1IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL.
1P, EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; SRICLES; ZIMBAGWE,

THE METHODS USED BY THE MINISTRY ECONOMISTS TO ARRIVE AT THE CONTROL PRICES
OF CROPS IN ZIMBABWE ARE BRIEFLY DESCRIBED. PROBLEMS CONCERNING BEAN PRICING
ARE DISCUSSED. (CIAT)

2383
27062 WARREN, A, 1985. ZIMBABWE: BEAN PRODUCTION DATA. 1IN BEAN PRODUCTION
IN TANZANIA, MALAWI, ZAMBIf AND ZIMBABWE. REPORT OF A BEAN INFORMATION
SURVEY IN AFRICA. CALT, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA
TROPICAL. SP. EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASECLUS VULGARIS; PRODUCTION; CONSUMPTION; ZIMBABWE.
STATISTICAL DATA ON BEAN PXODUCTION IN COMMERCIAL FARMS IN ZIMBABWE IS

PRESENTED FOR THE YEARS 1976-83. INFORMATION INCLUDES NO. OF FARMS, AREA
PLANTED TO BEANS, PRODUCTION, AND YIELDS. (CIAT)

2384
27059 WARREN, A. 1985, ZIMBABWE: GREEN BEANS, IN BEAN PRODUCTION IN
TANZANIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION SURVEY
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IN AFRICA, CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL.
1P. EN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLAND)

PHASEOLUS VULGARIS; SNAP BEANS; CULTIVARS; ZIMBABWE,

MAIN GREEN BEAN VAR, GROWN IN ZIMBABWE ARE TOP CROP, CONTENDER, SEMINOLE,
AND SLENDER WHITE. MAJOR PROBLEMS (DISEASES AND PESTS) ARE MENTIONED. (CIAT)

2385
27056 WARREM, A, 1985. ZIMBARWE: SEED BEANS. 1IN BEAN PRODUCTION IN
TANZARIA, MALAWI, ZAMBIA AND ZIMBABWE. REPORT OF A BEAN INFORMATION SURVEY
IN AFRICA. CALI, COLOMBIA, CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL.
2P. FN. (9 HILLSIDE, ALLCRAFT ROAD, READING, ENGLANMD)

PHASECLUS VULGARIS; TRADE; PRODUCTION; ZIMBABWE.

BEAN EXPORTS IN ZIMBABWE IN 1985 MAY BE B00-900 T, OF WHICH HALF WILL GO TO
EUROPF. BEANS ARE PLANTED AFTER MID-FEB,; MANY FARMERS PLANT THE CROP AFTER
TCRACCO, SOYBEANS, OR GHOUMLNUTS. BONUS IS THE MAIN VAR. GROWN BECAUSE OF
ITS GOOD YIELDS., MAJOR PRODUCTICN CONSTRAINTS ARE INSECTS (BEAN FLY},
DISEASES (ANTHRACNOSE AND ALTERNARIA LEAF SPOT), AND THRESHING DIFFICULTIES.
(CIAT)
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ABBREVIATIONS AND ACRONYMS

A Angstrom(s) DM
ABA Abscisic acid DNA
ac Acre(s) EC
Af. Afrikaans EDTA
a.i. Active ingredient
alt. Altitude EEC
AMV Alfalfa mosaic virus e.g.
approx. Approximate(ly) ELIS
Ar. Arab
atm. Atmosphere EMS
ATP Adenosine 5'-triphosphate En.
av, Average EP
BAP 6-Benzylaminopurine Es.
BBMV Broad bean mosaic virus expt,
BCMV Bean common mosaic virus exptl.
Bg. Bulgarian Fr.
BGMYV Bean golden mosaic virus ft-ca
BGYMV Bean golden yellow mosalc FYM
virus [4
BOD Biochemical oxigen demand G
BPMV Bean pod mottle virus GA
BRMV Bean rugose mosaic virus gal
BSMV Bean southern mosaic GE
virus GERs
BV Biological value GLC
BYMV Bean yellow mosaic virus Gr.
ca. About (circa) h
CAMD Cassava African mosalc ha
disease HCN
cMy Cassava African mosaic HDP
virus
CBB Cassava bacterial blight
CBSD Cassava brown streak He.
disease Hi.
CEC Cation exchange capacity HI
CER C02 exchange rate hp
CF Cassava flour Hu,
CGR Crop growth rate IAA
Ch, Chinese I1BA
CLM Cassava leaf meal IBYAN
CLV Cassava latent virus
CM Cassava meal
cm Centimeter(s) 11,
CoD Chemical oxigen demand in.
conch. Concentration In.
cP Crude protein It.
Cs, zech U
CSL Calcium stearyl lactylate dJ
CSW Cassava starch wastes Ja.
c.v. Coefficient of variation kat
ev, Cultivar(s)
2:4-D 2.4-dichlorophenoxyacetic
acld keal
Da, Danish kg
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Dry matter
Deoxyribonucleic acid
Emulsifiable concentrate
Ethylenediaminectetraacetic
acid

European Econamic Community
For example
Enzyme-1linked immunosorbent
assays

Ethyl methane sulfonate
English

Preliminary Trials, CIAT
Spanish

Experiment(s)
Experimental

rrench

Foot candles (10.76 lux)
Farmyard manure

Cram(s)

Giga (109)

Gibberellic acid
Gallon{s)

Gross energy

Glucose entry rates
Gas-1iquid chromatography
Greek

Hour(s)

Hectare(s)

Hydrocyanic acid
Hydroxypropyl distarch
phosphate (modified cassava
starch)

Hebrew

Hindi

Harvest index

Horsepower

Hungarian

Indoleacetic acid
‘ndolebutyric acid
international Bean Yield
ard Adaptation Nursery,

" [AT

[1lustrations

Inches

Indonesian

Ttalian

International unit

Joule

Japanese

Katal (amount of enzymatic
activity that converts 1
mole of subustrate/s)
Kiloralorie(s)
Kilogram(s)



De.

KNap
Ko.
kR
La.
LAD
LAI
lat.

LD50

PCNB
PDA
PER
pH
P1,

. Wt

German
Kilometer(s)

Potassium naphthenate
Korean

Kiloroentgen(s)

Latin

Leaf area duration

Leaf area index
Latitude

Pound(s)

Mean lethal dose

Land efficieney ratio
Leaf protein concentrate
Lux

Mega

Meter(s)

Malay

Maximum

Moisture content
Metabolizable cnergy
Milliequivalent(s)
Methionine

Milligram(s)

Reciprocal ohm

Minimum

Minute(s)

Milliliter(s)
Millimeter(s)

Month

Molecular weight
Melting point
Alpha-naphthalene acetic
acid

Nicotinamide adenine
dinucleotide
Nicotinamide adenine
dinucleotide, reduced form
Net assimilation rate
Net co2 exchange
Northeast

Net cnergy ratio

Dutch

Nanometer(s) (10-9 m)
Humber(s)

Norwegian

Negative production factors
Net protein ratio

Het protein utilization
Northwest.

Organic matter

Ounce(s)

Page

Probability

Pascal(s)

Peroxyacetic nitrate
Pentachloronitrobenzene
Potato dextrose agar
Protein efficiency ratio
Hydrogen ion concentration
Polish

kd
pp.
pphm
PPI
P
PSA
Pt.
pv.
Ref.
resp.
Rt

RGR

RNA
Ro.,
rpm

SBM
SCN
SCP
SDS
Sk,
Sn.
ap.
SpE.
SSL
Sum,
Sv.

TDN
temo.
Tia
TIBA

TLC
T™V
Tr.
TSH
uDpG
Uk.
UMS
Ur.
uy
var,
VEF
VFA
vol.
VPD
vpm
vs,
W
wk,
Wp
wt,

Kilojoule

Pages

Parts per hundred million
Preplanting incorporation
Parts per million

Potato sucrose agar
Portuguese

Pathovar

Reference

Respective(ly)
Retardation factor-
chromat ography

Relative growth rate
Relative bunidity
Ribonucleic acid
Romani an

Revolutions per minute
Russian

Second
Soy bea,. meal
Thiocyanate

Single cell protein
Sodium dodecyl sulfate
Slovak

Slovenc

Species

Specien

Sodium ctearyl-2-lactylate
Summary

Sweddish

Ton(s)

Total digesiible nutrients
Temperature

Trypsin inhibitor activity
2:3,5-Trijodobenzoic acid
compound with N-methylmetha-
namine

Thin-layer chromat ography
Tobacco mosaic virus
Turkish
Thyroid-stimulating hormore
Uridine diphosphate glucose
Ukrainian

Unmodified cassava starch
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Ultraviolet

Variety(ies), varietal
Bean Team Nursery, CIAT
Volatile fatty acids
Volume

Vapor pressure deficit
Volume per million

Versus

Weat, watt

Week

Wettable powder

Weight

Year(s)

Per
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1790 2028 1900 1901 1909 1915 1922 1932 2277

195



BENIN
PRODUCTION
1937
STATISTICAL DATA
1938 1939

BIOMASS PRODUCTION
1953 1998 2005

BOTSWANA
1737
PRODUCTION
1786
SOCIOECONOMIC ASPECTS
2227
STATISTICAL DATA
1786

BRAZIL
CERMPLASM
1733
MARKET ING
2216
PRODUCTION
2218
SOCIOECONOMIC ASPECTS
2227
STATISTICAL DATA
2218
TRADE
2218

BURKINA FASO
1940

BURUNDI
1742 1781 1941 1942 1943 1944 1946
1947 1948 1949 1950 1951 1952 1953
GERV PLASM
1734 1736 1945 2300
PRODUCTION
1730
STATISTICAL DATA
1730

CALCIUM
1948 2237 2293

CAMEROON

1782 1960

MARKETING

1968

PRODUCTION

1968

SOCIOECONOMIS ASPECTS
2227

STATISTICAL DATA

1954 1955 1956 1957 1958 1959
TRADE

1968

196

CANADA
1983

CANNED BEANS
2008 2277 2279 2378

CAPE VERDE ISLANDS
MARKETING
1810 1818 1826 1841
1866 1871 1877 1878
1900 1901 1909 1915
STATISTICAL DATA
1810 1818 1826 1841
1866 1871 1877 1878
1900 1901 1909 1915
TRADE
1810 1818
1866 1871
1900 1901

1826 1841
1877 1878
1909 1915

CARBON FIXATION
2215

CARIBBE AN
1742 1940 2189
GERMPLASM
1733 1734 1740 1794
PRODUCTION
1788

1850
1884
1922

1850
1884
1922

1850
1884
1922

SOCIOECONOMIC ASPECTS

2227

CELL STRUCTURE
2315

CENTRAL AFRICAN REPUBLIC

1961 1964
MARKETING

1856 1861
1891 1892
1932

1856 1861
1891 1892
1932

1856 1861
1891 1892
1932

1850 1856 1861 1866 1871 1877 1891

1932

SOCIOECONOMIC ASPECTS

1963
STATISTICAL DATA

1850 1856 1861 1866 1871 1877 1891

1932 1962
TRADE

1850 1856 1861 1866 1871 1877 1891

1932

CENTRAL AMERICA
1733 1738 1788 2227

CENTRO INTERNACIONAL DE AGRICULTURA

TROPICAL

1782 1791 1792 1942 1943 1944 1945
1947 1949 2012 2028 2032 2052 2190
2198 2200 2226 2238 2254 2263 2282
2283 2295 2299 2300 2301 2342 2343
2344 2345 2346 2356 2357 2358 2359
2360 2365 2375 2378



CERCOSPORA CRUENTA
1935

CERCOSPORA VANDERYSTI
2067
DISEASE CONTROL
CHEMICAL CONTROL

EPIDEMIOLOGY

1950 1952
INOCULATION

1782

RESISTANCE

1734 1736 2013 2016
2258 2270 2272 2294

2066 2357 2363 2365
RESISTANCE SYMPTOMATOLOGY
2066 1936
CHILE COLOMBIA
MARKETING 1734 1738 1947 2189
1968 2218
PRODUCTION COMPOSITION
1968 2218 1968 1970 1972 1975
STATISTICAL DATA DRY MATTER
2218 2000 2001 2026 2027
TRADE MINERAL CONTENT
1968 2218 2026 2027 2237
PROTEIN CONTENT
CHLOROPHYLL 1731 1741 2019 2205
1998 WATER CONTENT
2276
CHLOROPLASTS
2215 CONGO
1969 1996
CHROMOSOMES MARKETING
2315 1826 1856 1861 1866
1884 1891 1892 1900
CL 1922 1932 1968
2299 2291 PRODUCTION

CLIMATIC REQUIREMENTS
2000 2023 2072
PHOTOPERIOD
1733 1973
TEMPERATURE
1782 1973 1984 2028 2221 2277 2358
2359

CLIMBING BEANS
1781 1782 2054 2199 2200 2202 2204
2301 2359 2364

COFFEA ARABICA
1782 2018 2274

COLEOPTERA
1797 1968 1995 2004 2239 2294

COLLETOTRICHUM LINDEMUTHIANUM
1935 1968 1998 2003 2056 2072 2199
2300 2351
DISEASE CONTROL
2226
CHEMICAL CONTROL
2066 2269
DISEASE TRANSMISSION
2348

197

1965 1967 1968
STATISTICAL DATA
1826 1856 1861 1866
1884 1891 1892 1900
1922 1932 1966
TRADE

1826 1856 1861 1866
1884 1891 1892 1900
1922 1932 1968

CONSUMPTION

2057 2066 2192
2301 2345

2295

2193

1977

2265

2277

1871
1901

1871

1901

1871
1901

2254 2375

2311

2314

1877
1909

1877
1909

1877
1909

1783 1784 1788 1789 1812 1813

1821 1829 1836 1837
1852 1857 1858 1863
1879 1893 1938 1956
1968 1997 2183 2184
2217 2230 2273 2312
2327 2328 2329 2330
2334 2335 2336 2383

COOKING

1736 1741 2195 2249

COPPER

1978

2063

1843
1867
1959
2186
2313
2331

2295

1844
1868
1962
2187
317
232

CORYNEBACTERIUM FLACCUMFACIENS

1878
1915

1878
1915

1878
1915

1820
1851
1872
1966
2207
2326
2333



DISEASE CONTROL
CHEMICAL CONTROL
2062

DISEASE TRAKSMISSION

2297

RESISTANCE

2058 2061 2062

SYMPTOMATOLOGY

2062 2297

COSTA RICA
1738

COSTs

1966 2009 2230 2273 2326 2327 2328
2330 2331 2332 2334 2335 2336

COTYLEDONS
2212

COVER CROPS
1989

CROP LOSSES

1998 2006 2053 2057
CUBA
GERMPLASM

1734

CULTIVARS
1743 1784
1827 1835
1947 1969
1998 2000
2019 2021
2041 2042
2058 2061
2189 2192
2209 2210
2240 2241
2253 2255
2265 2269
2294 2297
2315 2341
2347 2349
2360 2362
2384
ADAPTATION
1737 1794 1944
2052 2056 2197
2278 2309 2358
GERMPLASM
1736 1794 1945
2375
PLANT INTRODUCTIONS
1736 1794 1933 1944
2197 2200 2295

1782
1848
1979
2002
2027
2048
2064

1781
1842
1970
2001
2026
2047
2062
2195 2198
2220 2225
2242 224y
2256 2258
2270 2275
2301 2302
2342 2343
2350 2353
2364 2365

1945
2200
2359

2201

2239

1790
1862
1984
2005
2030
2049
2066
2199
2228
2246
2261
2276
2303
2344
2355
2366

1999
2204
2363

2282

1945

2366

1792
1940
1987
2012
2033
2054
2070
2202
2235
2249
2262
2283
2308
2345
2356
2371

2008
2231
2374

2309

1999

2373

1819
142
1993
2016
2035
2057
2071
2205
2237
2251
2263
2292
2314
2346
2357
2376

2051
2236
2375

2374

2031

SYSTEMS

1782 1795
1961 1967
2018 2032
2170 2171
2179 2181
2208 2216
2255 2257
2293 2294
2364 2373

CULTIVATION
1739 1781
1948 1960
2014 2017
2168 2169
2175 2176
2199 2203
2253 2254
2283 2286
2359 2362

CULTURAL CONTROL
1964

CULTURE MEDIA
2016 2202

CURLY TOP VIRUS
RESISTANCE
2225

CYTOKININS
2213 2222

CYTOLOGY
1674 2214 2315

DATABASE
1733 1740

DEFOLIATION
2040

DEVELCPMENT
1741 2046 2227

1796
1969
2034
2172
2182
2229
2259
2296
2374

DEVELOPMENTAL RESEARCH
1781 1785 1940 1955 1969 1991 2196

2227 2298

DEVELOPMENTAL STAGES
1975 1992 2213 2222
FLOWERING

1933
1991
2040
2173
2185
2232
@274
2314
2379

1937
2003
2045
2174
2194
2246
2280
2358

1794 1973 1976 1978 2006 2030 2237

2263 2287 2310
GERMINATION
2033 2211 2268
MATURATION
2052 2237
PODDING

1976 1978 2006 2052 2287 2310

DIETARY VALN:
2019 2188

DIETS
2038

DIPTERA

1736 1737 1848 1942 1968 2013 2051
2053 2057 2064 2069 2072 2193 2257

198



2261 2353 2360 2370 2371 2373
INSECT CONTROL
1943 2004 2012 2068 2283 2354 2372

2374 2377

DISEASE CONTROL

1964

BACTERIOSES

2062 2066
MYCOSES

2223 2226

2022 2025 2062 2066 2068 2219 2226

2269 2303
VIROSES
1971 2022

2226

DISEASE TRANSMISSION

2297
VIROSES
1985 2007

2348

DOMINICAN REPUBLIC
SOCIOECONOMIC ASPECTS

2227

DRAINAGE
1939

DROUGHT
1733 1740
2030 2032
2276 2278

DRY MATTER
2000 2001

DUNG
2059

DWARF BEANS
1782 1969
2200 2204
SPACING
1781

ECOLOGY
1953 1960
2198 2311

ECONOMICS
1783 1784
1800 1801
1807 1808
1818 1820
1828 1829
1837 1838
1846 1847
1857 1858
1867 1868
1875 1876
1882 1883
1889 1891

1790 1991
2192 2240

2026 2027

2001
221

2265

2002
2257

2311

2054 2056 2068 2069

2254 2301

1988 1990
2355 2361

1787 1788
1802 1803
1810 1812
1821 1822
1830 1631
1839 1841
1850 1851
1859 1861
1869 1871
1877 1878
884 1885
1892 1893

2365

2010

1789
1804
1813
1823
1832
1843
1852
1863
1872
1879
1886
1894

2026

1796
1805
1814
1824
1t.33
1844
1853
1864
1873
1880
1887
1895

2028
2275

2199

2191

1799
1805
1815
1826
1836
1845
1856
1866
1874

1881

1888
1896

1897
1904
1912
1920
1929
1954
2009
2086
2100
2111
2123
2134
2151
2165
2227
2312
2329
2336

1898
1905

1913
1922
1930
1956
2024
2091

2101

2112
2126
2137
2152
2183
2230
2313
2330
2336

ECUADOR
SOCIOECONQMIC ASPECTS

2227

EGYPT

1899
1906
1915
1923
1932
1959
2076
2092
2102
2114
2127
2138
2155
2184
2247
2317
2331
2382

1900
1907
1916
1924
1933
1962
2079
2093
2105
2115
2130
214
2156
2186
2257
2319
2332
2383

1901

1909
1917
1925
1934

1966
2080
2095
2106
2118
2131
2142
2157
2187
2260
2326
2333

1970 1971 1972 1973 1974
1977 1978 1979 1980 1981
1985 1986 1987 1988
MARKETING

1983

PRODUCTION

1983

STATISTICAL DATA

1983

TRADE

1983

EL SALVADOR

1738

ELECTRON MICROSCOPY

1985

ELSINOE PHASEOLI
2003 2031 2348 2349 2351 2357 2363
2365 2374 2375

EMERGENCE

1992

ENTOMOL

0GY

2020 2227 2298 2370 2374

ENZYMES

1784 2211 2212 2224

EPILACHNA VARIVESTIS
PLANT INJURIES

2239
199

1902
1910
1918
1926
1938
1968
2084
2096
2107
2119
2132
2145
2158
2207
2273
2327
2334

1975
1982

1903

1911

1919
1928
1948
1997
2085
2099
2108
2122
2133
2146
2163
2217
2289
2328
2335

1976
1984



ERWINIA CAROTOVORA

DISEASE CONTROL

2223
INOCULATION
2223

ETHIOPIA
1793 1989 1990
GERMPLASM
1735 2300
PRODUCTION
1730

1991 1992

SOCIOECONOMIC ASPECTS

1993

STATISTICAL DATA

1730

EUCALYPTUS CAMALDULENSIS

2229

EXPERIMENT DESIGN

2196

FARM SIZE
176 2175 2176

FARMERS
2179 2180

FEDERAL REPUBLIC
1810 1818 1826
1866 1871 1877
1900 1901 1909

FERTILIZERS
1782 1795 1796
1988 1990 1991
2026 2027 2059
2199 2225 2293
2354 2355 2361

FIBER CONTENT
2019

FLOODING
2287

FLOWERING
1794 1976 1978
2287 2310
PHOTOPERIOD
1973
TEMPERATURE
1973

FOLIAGE
1976 1978 2239

FOOD SECURITY
1939 2296

2179 2274

OF GERMANY

1841 1850 1856
1878 1884 1891
1915 1922 1932

1933 1960 1969
1993 2008 2010
2060 2069 2072
2296 2311 2314
2367 2381

2006 2030 2237

1861
1892

1978
2018
2191
2340

2263

FRANCE
1782 1810 1818 1826 1841 1850 1856
1861 1866 1871 1877 1884 1891 1892
1900 1901 1909 1915 1922 1932 1968
2189

FUNGICIDES
2025 2055 2057 2058 20,1 2062 2066
2067 2068 2072 2073 2294 2351

FUSARIUM
2073

FUSARIUM EQUISETI
2072

FUSARIUM OXYSPORUM
2072

FUSARIUM SOLANI PHASEOLI
1935 1986 2072
SYMPTOMATOLOGY
1936 2015

GABON
PRODUCTION
1994

GENES
2022 2271

GENOTYPES
2035

GEOGRAPHICAL DISTRIBUTION
2201

GERMINATION
2268
SEED
2033 2211

GERMPLASM
1732 1733 1734 1735 1736 1740 1741
1791 1794 1854 1945 2013 2032 2037
2201 2238 2257 2272 2282 2299 2300
2309 2352 2374 2375

GHANA
PRODUCTION
1730
STATISTICAL DATA
1730

GIBBERELLINS
1975

GREEN MANURES
2293

200



GROWTH
1976 1981 1987 2001 2021 2032 2287
LIGHT
1973
MINERALS AND NUTRIENTS
1953 1977 1978 2010 2027 2290 2291
NUTRIENT SOLUTION
1953 2290
PLANTING
2010
SPACING
2010
TEMPERATURE
1973

GUATEMALA
SOCIOECONOMIC ASPECTS
2227

GUINEA
MARKETING
1810 1818 1826 1841 1850 1856 1861
1866 1871 1877 1878 1891 1901 1909
1915 1922 1932
STATISTICAL DATA
1810 1818 1826 1841 1850 1856 1861
1866 1871 1877 1878 1891 1901 1909
1915 1922 1932
TRADE
1810 1818 1826 1841 1850 1856 1861
1866 1871 1877 1878 1891 1901 1909
1915 4922 1932

HAITI
2189

HARVESTING
1809 1817 1825 1834 1840 1849 1855
1860 1865 1870 1890 1908 1914 1921
1927 1931 1933 1991 2034 2052 2056
2072 2201 2294

HELIOTHIS ZEA

2072

INSECT CONTROL
BIOLOGICAL CONTROL
2243
CHEMICAL CONTROL
2243

PLANT INJURIES

2373

HEMIPTERA
1935 1936

HERBICIDES
2008 2215 2221 2234

HOMOPTERA
1941 2006 2007 2020 2371 2373

HONDURAS
1738
SOCIOECONOMIC ASPECTS
2227

HONG KONG
MARKETING
2100 2106
STATISTICAL DATA
2100 2106
TRADE
2100 2106

HOPLOCHELUS MARGINALIS
1782

HOST RANGE
1985

HUMAN NUTRITIOHN
1731 1733 1740 2019 2038 2188 2227
2232 2277 2279

HYBRIDIZING
1733 1740 1790 2028 2029

INCOME
1783 1784 1948 2009 2230 2312

INDIA
MARKETING
1861 1866 1871 1877 1878 1884 1891
1892 1900 1901 1909 2218
PRODUCTION
2218
STATISTICAL DATA
1861 1866 1871 1877 1878 1884 1801
1892 1900 1901 1909 2218
TRADE
1661 1866 1871 1877 1878 1884 1891
1892 1900 1901 1909 2218

INFLORESCENCES
2240

INHIBITORS
1972 1975

INJURICUS INSECTS
1733 1740 1783 1784 1950 1952 2259
2272
COLEOPTERA
1797 1968 1995 2004 2239 2294
DIPTERA
1736 1737 1848 1942 1943 1968 2004
2012 2013 2051 2053 2057 2064 2068
2069 2072 2193 2257 2261 2283 2353
2354 2360 2370 2371 2372 2373 2374
2377
HEMIPTERA
1935 1936

201


http:INJUR.ES

HCMCPTERA

1941 2006 2007 22720 2371 2373
LEPIDOPTERA

1968 2051 2053 2054 2057 2072 2073
2243 2371 2373

THYSANOPTERA

2243 2283

INJURIOUS MITES
2004 2043
TETRANYCHUS DFSERTORUM
2072

INSECT BIOLOGY
2020 2370 2374

INSECTICIDES
1842 1952 2004 2051 2053 2054 2057
208 20€9 2072 2073 2243 2244 2354

INTEGRATET CONTROL
INJURICUS INSECTS
1543

ANTERCROPPING

1961 2018 2168 2169 2170 2171 2172
2174 2175 2176 2179 2185 2199 2216
2257 2314

ZEA MAYS

1781 1782 1796 1937 1948 1960 1967
1969 1991 2002 2014 2017 2032 2034
2040 2045 2173 2181 2182 2194 2203
2208 2229 2246 2253 2254 2255 2259
227h 2280 2283 2286 2294 2296 2358
2359 2362 2364 2373 2374

IRRADIATION
2033

IRRIGATIOHN
1933 1946 1981 2001 2011 2030 2032
2072 2287

SARIOPSIS GRISEOLA
1935 2003 <056 2199 2300 2351
DISFEASE CONTROL
2226
CHEMICAL CONT.:OL
2062 2066 2068 2303
DISEASE TRANSMISSION
2348
EPIDEMICLOCY
1950 1951 1952
ETIOLOGY
2302
RESISTANCE
1738 1736 1744 1999 2013 2031 2057
2058 2061 2062 2066 2236 2238 2248
2256 2257 2258 2262 2272 2294 2295
2301 2342 2344 2347 2349 2350 2356
237 2362 2363 2364 2365

SYMPTOMATOLOGY
1936 2062

ISOLATION
1744 1792 2016 2048 2202 2235 2292
2297

ITALY
1968

IVORY COAST
1995 1996
STATISTICAL DATA
1997

JAPAK
1983

KENYA
1698 1999 2000 2002 2003 2004 2005
2006 2007 2008 2010 2011 2012 2C14
2015 2016 2017 2018 201¢ 2020 2021
2022 2023 2025 2026 2027 2028 2029
2030 2031 2311
GERMPLASM
1734 1735 2013 2032
MARKETING
1789
PRODUCTION
1789 2001
SOCIOECONOMIC ASPECTS
2227
TRADE
2009 2024

LABOR
2009 2260

LABORATORY ANIMALS
2038

LABORATORY FXPERIMENTS
1784 1792 2016 2020 2048 2202 2209
2214 2239 2292 2297

LACTOBACILLUS PLANTARUM
2223

LAND PREPARATION
1933 1991 1993 2285

LAND USE
1786 2340

LATIN AMERICA
1742 1862
DISEASES AND PATHOGENS
1740 1743 1744 1792
GERMPLASM
1740 1791 1794



PRODUCTION
1783 1784

LEAF AREA
1987 2001 2002 2010 2030

LEAVES
2212 2213 2214 2222 2224 2240 2241
2242
DISEASES AND PATHOGENS
1974 1984 2066 2073 2376
INJURIOUS INSECTS
2073
MINERALS AND NUTRIENTS
2290 2291

LEPIDOPTERA
1968 2051 2053 2054 2057 2072 2073
2371 2373
INSECT CONTROL
2243

LESOTHO
1737

LIGHT
2000
GROWTH
1973
PHOTOPERIOD
1973

LIRIOMYZA
2051

LODGING
2353 2360

LUXEMBOURG
1810 1818 1826 1841 1850 1856 1861
1866 1871 1877 1878 1884 1891 1892
1909 1901 1909 1915 1922 1932

MACAOQ
1810 1818 1826 1841 1878 1884 1892
1900 1901 1909 1915 1922 1932

MACROPHOMINA PHASEOLI
2065

MADAGASCAR
1782 2034 2035

MAGNESIUM
1948 2293
PLANT ASSIMILATION
2237

MALAWI
1737 2038 2039 2040 2041 2042 2043
2045 2046 2367

203

GERMPLASM

2037

MARKETING
1789 2085 2100

PRODUCTION

1786 1789 1795 2044
SOCIOECONOMIC AK3PECTS
2036 2227
STATISTICAL DATA
1786 2085 2100

TRADE

2085 2100

MANGANESE

1977

MANIHOT ESCULENTA

1978

1933 1961 2172 2173

2274

MANURES

2015

MAPS
1937

2314

2059

1961

MARKETING

1783
1799
1806
1818
1831
1845
1861
1877
1892
1922
1968
2079
2092
2106
2121
2135
2149
2164
2281
2327
2335

1784
1800
1807
1822
1832
1846
1864
1878
1900
1925
1983
2083
2095
2110
2122
2137
2151
2165
2285
2328
2336

MARTINIQUE

1940

MARUCA TESTULALIS

2199

1967

1788
1801
1808
1823
1833
1847
1866
1882
1901
1926
2009
2084
2098
2111
2125
2139
2153
2217
2294
2329
2385

1968 2054 2073
INSECT CONTROL

BIOLOGICAL CONTROL

2243
CHEMICAL CONTROL
2243
PLANT INJURIES
2053 2057

2293

2273

1789
1802
1810
1824
1837
1850
1869
1884
1909
1928
2024
2085
2099
2113
2126
2141
2155
2218
2313
2330

2181

2314

2304

1796
1803
1814
1826
1838
1853
1871
1887
1912
1932
2072
2089
2100
2114
2129
2143
2156
2247
2319
2331

2182

2312

1796
1804
1815
1829
1839
1856
1875
1888
1915
1934
2075
2090
2104
21117
2130
2145
2159
2257
2325
2332

2194

2316

1797
1805
1816
1830
1841
1859
1876
1891
1918
1954
2078
2091
2105
2118
213
2147
2161
2273
2326
2323



RESISTANCE
2051 2057 2371

MATURATION
2052 2054 2237

MAURITIUS
2047 2048 2049 2051 2052 2053 2054
2055 2056 2057 2058 2059 2060 2061
2062 2063 2064 2065 2066 2067 2068
2069 2070 2071
STATISTICAL DATA
2050

MECHANIZATION
2069

MELOIDOGYNE ARENARIA
1980

MELOIDOGYNE INCOGNITA
RESISTANCE
1980 2292

MELOIDOGYNE JAVANICA
RESISTANCE
1980

MERCURY
2268

MEXICO
GERMPLASM
1733 1734
MARKETING
2218
PRODUCTION
2218
SOCIOECONOMIC ASPECTS
2227
STATISTICAL DATA
2216
TRADE
2218

MICROBIOLOGY
1982

MICRONUTRIENTS
1948 1953 1977 1978 2220 2237 2293
2367

MINERAL CONTENT
2026 2027 2237

MINERALS AND NUTRIENTS
1953 2290 2291
CALC1UM
1948 2237 2293
COPPER
1978

MAGNESIUM

1948 2237 2293

MANGANESE

1977 1978

NITROGEN

1782 1940 1988 1990 1991 2008 2018
2026 2027 2059 2060 2191 2225 2237
2293 2296 2311 2354 2361 2367 2381
PHOSPHORUS

1991 1993 2010 2220 2257 2314
POTASSIUM

1782 1948 2018 2059 2060 2237 2293
2367 2381

ZINC

1978

MONOCROPPING

1968 2003 2168 2169 2170 2171 2174
2175 2176 2179 2185 2254 2274

MORiocCo

MARKETING
1968
PRODUCTION
1968

TRADE

1968

MOZAMBIQUE

204

1737 2073

MARKETING

1810 1818 1826 1841 1850 1856 1861
1866 1871 1877 1878 1884 1891 1892
1900 1901 1909 1915 1922 1932 2072
2085 2092 2100 2105 2106
PRODUCTION

1786

STATISTICAL DATA

1786 1810 1818 1826 1841 1850 1856
1861 1866 1871 77 1878 1884 1891
1892 1900 1901 190y 1915 1922 1932
2072 2074 2075 2076 2077 2078 2079
2080 2081 2082 2083 2084 2085 2086
2%72%82%92%02%12%22%3
2094 2095 2096 2097 2098 2099 2100
2101 2102 2103 2104 2105 2106 2107
2108 2109 2110 2111 2112 2113 2114
2115 2116 2117 2118 2119 2120 2121
2122 2123 2124 2125 2126 2127 2128
2129 2130 2131 2132 2133 2134 2135
2136 2137 2138 2139 2140 2141 2142
2143 2144 2145 2146 2147 2148 2149
2150 2151 2152 2153 2154 2155 2156
2157 2158 2159 2160 2161 2162 2163
2164 2165 2166 2167 2168 2169 2170
2171 2172 2173 2174 2175 2176 2177
2178 2179 2180 2181 2182 2183 2184
2185



TRADE

1810 1818
1866 1871
1900 1901
2092 2100

1826
1877
1909
2105

1841 1850
1878 1884
1915 1922
2106

MULCHING
2237 2265

MUTATION
2205

MYCOSES
1734
1999
2058
2072
2238
2269
2302
2346 2347 2348
2357 2362 2363
EPIDEMIOLOGY
1950 1951 1952
IHOCULATIOK
1782 1940 2015
ISOLATION
1744 2016 2202
LEAVES
1984 2066 2376
PODS
2051 2056 2070
SEED
1736
TEMPERATURE
1733 1782 1984

1968
2025
20065
2219
2258
2295
2343
2350
2365

1936
2022
2063
2199
2257
2294
2342
2349
2364

1743
2003
2061
2192
2248
2270
2303

1935
2013
2062
2193
2256
2272
2341

2376

2073

2358 2359
NEMATODES
1980 2072 2292

NETHERLANDS
1733 1810 1818
1861 1866 1871
1892 1900 1501
2085 2105

1826
1877
1909

1841
1878

NEW CALEDONIA
1782

NEZARA VIRIDULA
1935 1936

NICARAGUA
1738

NIGERIA
2188
SOCIOECONOMIC ASPECTS
2227
STATISTICAL DATA
2186 2187

1856
1891

1861
1892

1932 2085

1986
2031
2067
2226
2262
2300
2344
2351
2374

1998
2057
2068
2236
2263
2301
2345
2356
2375

1850 1856

1884

1891

1915 1922 1932

NITROGEN
1940
FERTILIZERS
1782 1988 1990 1991 2008
2027 2059 2060 2191 2225
2311 2354 2361 2367 2381
NUTRIENT UPTAKE
2237
PLANT ASSIMILATION
2237

NITROGEN FIXATION
1733 1740 1988 2026 2027

NODULATION
1960 2198 2355
MINERALS AND NUTRIENTS
1953 1990 2010 2026 2027
2361
SALINITY
1988

NORWAY
2268

NOXIOUS ANIMALS
1733 1736 1737
1848 1935 1936
1952 1968 1995
2012 2013 2020
2057 2064 2068
2239 2243 2257
2294 2353 2354
2373 2374 2377

1783
1942
2004
2051
2072
2261
2370

1740
1941
1996
2043
2069
2259
2360

NUTRIENT SOLUTION
1953 2222 2290

NUTRIENT TRANSPORT
2215 2291

NUTRIENT UPTAKE
2237 2290

NUTRITIONAL REQUIREMENTS
1782 1795 1796 1933 1960
1988 1990 1991 1993 2008
2018 2026 2027 2059 2060
2191 2199 2225 2293 2296
2340 2354 2355 2361 2367

NUTRITIVE VALUE

1733 1740 2019 2038 2188

OCEANIA
1745 1746 1747 1748
1752 1753 1754 1755
1759 1760 1761 1762
1767 1768 1769 1770
1774 1775 1776 17177
1782

1749
1756
1763
1771
1778
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2018
2293

2189

2191

1764
1943
2006
2053
2073
2283
2371

1969
2010
2069
23N
2381

2227

1750
1757
1764
1772
1779

2026
2296

2286

231

1797
1950
2007
2054
2193
2292
2372

1978
2015
2072
2314

22717

1751
1758
1765
1773
1780



ON-FARM RESEARCH
1993 2014 2197 2254 2296 2315

OOTHECA
2283 23N

OPHIOMYIA CENTROSEMATIS
2370

OPHIOMYIA PHASEOLI
1968 2064 2069 2072 2370 2370
INSECT CONTROL
2012 2283 2374
CHEMICAL CONTROL
1943 2004 2068 2244 2354 2372 2377
INTEGRATED CONTROL
1943
PLANT INJURIES
2053 2057 2373
RESISTANCE
1736 1737 1648 1942 2012 2013 2057
2193 2257 2261 2283 2353 2360 2371
2374

ORGANOLEPTIC PROPERTIES
2199 2277

OUTCROSSING
2041 2042

OZONE
AIR POLLUTION
1998
PLANT INJURIES
1998

PATROGENTCITY
1744 2048 2271

PENICILLIUM PATULUM
1986

PERU
1738
GERMPLASM
1733

PEST CONTROL
1741 1797 1943 1964 1971 2004 2012
2022 2025 2062 2066 2068 2219 2223
2226 2243 2244 2269 2283 2285 2298
2303 2354 2372 2374 2377

PETTOLES
2213 2224

PH
1948 2198 2220

PHASEOLUS ACUTIFOLIUS
1732 1790 2028 2029 2030 2032 2315

PHASEOLUS AUREUS
2315

PHASEOLUS COCCINEUS
1732 2192 2193

PHASEOLUS LUNATUS
1732 2035 2315

PHENOLOGY
2041

PHOMA
2348

PHOSPHORUS
1990 1991 1993 2010 2018 2026 2059
2060 2220 2225 2293 2296 2314 2367
2381
NUTRIENT UPTAKE
2237
PLANT ASSIMILATION
2237

PHOTOPERIOD
1733
GROWTH
1973

PHOTOSYNTHESIS
2215

PHYLLOSTICTA PHASEOLINA
DISEASE CONTROL
CHEMICAL CONTROL
2066
RESISTANCE
2066

PHYTOALEXINS
1986

PHYTOPHTHORA MEGASPERMA
1986

PLANT ANATOMY
1797 1974 1984 2033 2041 2051 2056
2066 2070 2073 2195 2212 2213 2214
2222 2224 2240 2241 2290 2291 2360
2376

PLANT ARCHITECTURE
2201

PLANT ASSIMILATION
1736 2237 227€ 2290

PLANT BREEDING
1735 1737 1739 1741 1781 1785 2041
2042 2226 2227 2282 2295 2298

200



CROSSBREEDING POTASSIUM
2028 2030 2032 2192 2193 2256 2309 1782 1948 2018 2059 2060 2293 2367
2378 2381
HYBRIDIZING NUTRIENT UPTAKE
1733 1740 1790 2028 2029 2237
MUTATION PLANT ASSIMILATION
2205 2237
SELECTION
2035 2193 PRATYLENCHUS
2292
PLANT DEVELOPMENT PREDATORS AND PARASITES
1953 1973 1976 1977 1978 1981 1987 1941 2370
2001 2010 2021 2027 2032 2052 2054
2287 2290 2291 PRICES
1783 1784 1796 1799 1800 1801 1802
PLANT HABIT 1803 1804 1805 1806 1807 1808 1810
1732 1781 1782 1969 2054 2056 2068 1812 1813 1814 1815 1818 1820 1821
2069 2199 2200 2202 2204 2238 2254 1822 1823 1824 1826 1828 1829 1830
2301 2359 2364 2365 1831 1832 1833 1836 1837 1838 1839
1841 1843 1844 1845 1846 1847 1850
PLANT INJURIES 1851 1852 1853 1856 1857 1858 1859
2006 2053 2057 2239 2373 1861 1863 1864 1866 1867 1868 1869
AIR POLLUTION 1871 1872 1873 1874 1875 1876 1877
1998 1878 1879 1880 1881 1882 1883 1884
1885 1886 1887 1888 1889 1891 1892
PLANT PHYSIOLOGICAL PROCESSES 1893 1894 1895 1896 1897 1898 1899
22 1900 1901 1902 1903 1904 1905 1906
ABSCISSION 1907 1909 1910 1911 1912 1913 1915
1976 2032 2224 2240 2242 2287 2310 1916 1217 1918 1919 1920 1922 1923
NUTRIENT TRANSPORT 1924 1925 1926 1928 1926 1930 1932
2215 2291 1934 1938 1954 1956 1259 1962 1966
PLANT ASSIMILATION 1968 1997 2024 2076 2079 2080 2084
1736 2276 2290 2085 2086 2091 2092 2093 2095 2096
2099 2100 2101 2102 2105 2106 2107
PLANT PIGMENTS 2108 2111 2112 2114 2115 2118 2119
1998 2122 2123 2126 2127 2130 2131 2132

2133 2134 2137 2138 2141 214z 2145
2146 2151 2152 2155 2156 2157 2158

PLANTING 2163 2165 2183 2184 2186 2187 2247
1809 1817 1825 1834 1840 1842 1849 2273 2289 2313 2317 2319 2326 2327
1855 1860 1865 1870 1890 1908 1914 2328 2329 2330 2331 2332 2333 2334
1921 1927 1931 1969 1989 1993 2005 2335 2336 2382
2034 2049 2071 2194 2201 2225 2251
2294 2354 2373 2375 PROCESSED PRODUCTS
SPACING 2008 2277 2279 2378
1960 1991 2010 2017 2072 2216 2245
2253 2255 2257 2259 2280 2283 PROCESSING

1783 1784 2214 2279
POD CHARACTERS

2054 PRODUCTION
1730 1731 1745 1746 1747 1748 1749
PODDING 1750 1751 1752 1753 1754 1755 1756
1976 1978 2006 2052 2287 2310 1757 1758 1759 1760 1761 1762 1763
1764 1765 1766 1767 1768 1769 1770
PODS 1771 1772 1773 1774 1775 1776 1777
2240 2242 1778 1779 1780 1783 1784 1786 1787
DISEASES AND PATHOGENS 1788 1789 1795 1797 1937 1939 1955
2051 2056 2070 2073 1957 1958 1959 1962 1963 1965 1967
INJURIOUS INSECTS 1968 1983 1994 2001 2036 2044 2050
2073 2074 2077 2081 2082 2087 2088 2094
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2128
2160
2171
2185
2217

2120 2124
2150 2154
2169 2170
2178 2179
2206 2207
2274 2281 2284 2288
2306 2307 2312 2315
2320 2321 2322 2323
2338 2339 2368 2383

2116
2148
2168
2177
2201

2103
2140
2166
2175
2194
2230
2304
2317
2325

2109
2144
2167
2176
2199
2273
2305
2318
2337

2097
2136
2162
2172
2190
2218
2289
2316
2324
2385

PROLINE
22h2

PROPAGATION
1732 1733 1740

PROTEIN CONTENT
1731 1741 2019 2277 2314
SEED
2205

PROTEINS
ANALYSIS
1979

PSEUDOMONAS
1736 1791
2047 2048
2072 2199
2294 2301
2363 2364

SYRINGAE PV. PHASEOLICOLA
1792 1949 2003 2C13 2031
2062 2063 2065 2066 2067
2209 2210 2226 2235 2272
2342 2347 2350 2352 2357
2365

PSEUDOMONAS
2223

SYRINGAE PV, SYRINGAE

RACES

1791 2016 2048 2210 2271

RAINFALL

2017 2208 2216

RAMULARIA PHASEOLI
1950 1951 1952 2199 2295

RELATIVE HUMIDITY
1984 2221

RELAY CROPS
1967 2045

RESEARCH
1744 1781 1785 1792 1940 1947 1955
1969 1991 2016 2020 2048 2196 2202
2209 2214 2239 2292 2297 2298

REUNION
1782 1940 2189

RHIZOBIUM
1953 2008 2200 2381
INOCULATION
1782 1940 1990 2189 2191 2311 2361
STRAINS
1782 1990 2189 2198 2311 2361

RHIZOBIUM PHASEOLI
INOCULATION
1782 1990 2189 2361
NODULATION
1990
STRAINS
1782 1990 2189 2198 2361

RHIZOCTONIA SOLANI

2072

DISEASE CONTROL
CHEMICAL CONTROL
2062

EPIDEMIOLOGY

1951

INOCULATION

1940

RESISTANCE

2057 2061 2062

SYMPTOMATOLOGY

2062

RHIZOSPHERE
1982

ROOTING
2213 2222

ROOTS
1982 2033 2290 2291

ROTATIONAL CROPS
2293 2314
ZEA MAYS
1933

RWANDA
1742 1781 1782 1953 2191 2192 2193
2195 2196 2197 2198 2200 2202 2203
2204 2205
GERMPLASM
1736 2201 2300
MARKETING
1789 1968
PRODUCTION
1730 1789 i2£8 2190 2199 2201
STATISTICAL DATA
1730 2790 2194
TRADE
1968

SACCHARUM OFFICINARUM
2216

208



SALINITY SEED PRODUCTION

1988 1736 2201 2369
GROWTH
2290 SEED TREATMENT
PLANT DEVELOPMENT 2354 2372
2290
SEEDLING
SAQ TOMF AND PRINCIPE 1977 2006 2237
MARKETING
1810 1818 1826 1841 1850 1856 1861 SEEDS
1866 1871 1877 1878 1884 1891 1892 1797 2195 2212
1900 1901 1909 1915 1922 1932
STATISTICAL DATA SELECTION
1610 1818 1826 1841 1850 1856 1861 1811 1819 1827 1835 1842 1848 1854
1866 1871 1877 1878 1884 1891 1892 1862 1945 1949 2013 2031 2047 2199
1900 1901 1909 1915 192z 1932 2200 2225 2235 2258 2270 2272 2276
TRADE 2299 2300 2301 2315 2341 2344 2346
1810 1818 1826 1841 1850 1856 1861 2347 2349
1866 1871 1877 1878 1884 1891 1892 PLANT BREEDING
1900 1901 1909 1915 1922 1932 2035 2193
SENEGAL
SCLEROTIUM ROLFSII SOCIOECONOMIC ASPECTS
1935 2227
DISEASE CONTROL STATISTICAL DATA
CHEMICAL COMNTROL 2206 2207
2066
INOCULATION SHOOTS
1940 2291
RESISTANCE
2066 SINGAPORE
SYMPTOMATOLOGY 2085 2092 2100 2105 2106
1936
SNAP BEANS
SEED 1733 1774 1776 1776 1780 1783 1784
1732 2037 1940 1962 1971 1972 2008 2009 2011
AMINO ACIDS 2023 2033 2043 2056 2209 2210 2285
1970 2287 2384
DISEASES AND PATHOGENS
1736 SOCIOECONOMIC ASPECTS
GERMINATION 1963 1993 2036 2194 2227 2230 2232
2033 2211 2233 2252 2257 2260 2264 2266 2294
PRODUCT 10N 2298
2201
PROTEIN CONTENT SODIUM
2205 2290 2291
STORAGE
2201 SOIL AMENDMENTS
YIELDS 1948

1736 1794 1811 1862 2033 2205
SOIL ANALYSIS

1981 2072 2287
SEED CHARACTERS

1732 1794 1811 1862 2008 2G37 2201 SOIL CONSERVATION
2205 1989 2254
SEED COLOR SOIL CONSERVATION PRACTICES
1794 1811 1862 2008 2201 2205 2254
SEED HARDENING SOIL FERTILITY
1736 1981 2287
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SOIL MOISTURE
1975 1976 1989 2030 2340

SOIL REQUIREMENTS
1933 1948 1981 1989 2023 2072 2287

SOILS
1982 2015 2287

SOLANUM TUBEROSUM
1933 2274 2294

SOMAL 1A
1793
GERMPLASM
1735
PRODUCTION
1730
STATISTICAL DATA
1730

SOUTH AFKICA
2208 2209 2210 2211 2212 2213 2214
2215 2216 2219 2220 2221 2222 2223
2224
MARKETING
1810 1618 1626 1841 1850 1856 1661
1866 1871 1877 1878 1884 1891 1892
1900 1901 1909 1915 1922 1932 2092
2218
PRODUCTION
2217 2218
STATISTICAL DATA
1810 1818 182¢ 1841 1850 1856 1861
1866 1871 1877 1678 1684 1891 1892
1900 1901 1909 1915 1922 1932 2092
2218
TRADE
1810 1818 1826 1841 1850 1846 1861
1866 1871 1877 1878 1884 1891 1892
1900 1901 1909 1915 1922 1932 2092
2218

502
1998

SPACING
1781 1933 1960 1991 2017 2072 2283
YIELDS
2010 2023 2216 2229 2215 2253 2255
2257 2259 2280

SPAIN
1810 1818 1826 1968

STAKING AND TRELLISING
2200

210

STATISTICAL
2060 2196

STATISTICAL

1730
1750
1757
1764
1771
1776
1799
1806
1815
1824
1836
1845
1856
1866
1874
1881
1888
1896
1903
1911
1919
1928
1954
1963
2072
2080
2087
209y
2101
2108
2115
2122
2129
2136
2143
2150
2157
2164
2171
2178
2185
2217
2305
2318
2326
2334

STEMS
2360

1731
1751
1758
1765
1772
1779
1800
1807
1816
1826
1837
1846
1857
1867
1875
1882
1887
1697
1904
1912
1920
1929
1955
1965
2074
2081
2088
209%
2102
2109
2116
2123
2130
2137
214y
2151
2158
2165
2172
2179
2186
2218
2306
2319
2327
2335

GROWTH

2290

ANALYSIS

2344

DATA
1745
1752
1759
1766
1773
1780
1801
1808
1818
1828
1838
1847
1858
1868
1876
1883
1891
1898
1905
1913
1922
1930
1956
1966
2075
2082
2089
2096
2103
2110
2117
2124
2131
2138
2145
2152
2159
2166
2173
2180
2187
2273
2307
2320
2328
2336

2350

1746
1753
1760
1767
1774
1786
1802
1810
1820
1830
1839
1850
1859
1869
1677
1884
1892
1899
1906
1915
1923
1932
1957
1983
2076
20083
2090
2097
2104
2111
2118
2125
2132
2139
2146
2153
2160
2167
2174
2181
2190
2274
2312
2321
2329
2337

1747
1754
1761
1768
1775
1787
1803
1812
1821
1831
1841
1851
1661
1871
1678
1885
1893
1900
1907
1916
1924
1934
1958
1994
2077
2084
2091
2098
2105
2112
2119
2126
2133
2140
2147
2154
2161
2168
2175
2182
2194
2288
2313
2322
2330
2338

MINERALS AND NUTRIENTS

2290

NUTRIENT UPTAKE

2290

1748
1755
1762
1769
1776
1796
1804
1613
1822
1832
1843
1852
1863
1872
1679
1886
1894
1901
1909
1917
1925
1938
1959
1997
2078
2085
2092
2099
2106
2113
2120
2127
2134
2141
2148
2155
2162
2169
2176
2183
2206
2289
2316
2323
2331
2339

1749
1756
1763
1770
1777
1796
1805
1814
1823
1833
184y
1853
1864
1873
1880
1887
1895
1902
1910
1918
1926
1939
1962
2050
2079
2066
2093
2100
2107
2114
2121
2128
2135
2142
2149
2156
2163
2170
2177
2184
2207
2304
2317
2324
2332



STOMATA TECHNOLOGICAL PACKAGE

1984 2240 2241 2242 1742 1945 2008

STORAGE TECHNOLOGY
1933 2036 2201 1733 1735 1736 1737 1738 1740 1741
DISEASES AND PATHOGENS 1742 1785 1944 1945 2008 2014 2195
1797 2196 2231 2250
INJURIOUS INSECTS
1797 1995 TECHNOLOGY EVALUATION

1736 1944 2195 2231
STORED GRAIN PESTS

1995 1996 TEMPERATURE
1984 2028 2221 2277
SUDAN GROWTH
2225 1973
PRODUCT ION YIELDS
1730 1733 1782 2358 2359
STATISTICAL DATA
1730 TETRANYCHUS DESERTORUM
2072
SULPHUR
2367 TETRANYCHUS URTICAE
2043 2072
SURVEY
1993 2199 2201 2274 2294 THIELAVIOPSIS BASICOLA
DISEASE CONTROL
SWAZILAND 2022
1737 RESISTANCE
2022
SYMBIOSIS
2010 2026 THRESHING
NODULATICN 2267
1960 2198 2355
MINERALS AND NUTRIENTS THYSANOPTERA
1923 1988 1990 2010 2026 2191 2311 2243 2283
2361
PHOSPHORUS TILLAGE
1990 2010 2026 1989
TIMING
TANZANTA 1736 1741 1809 1817 1825 1834 1840
1737 1793 2226 2228 2229 2231 2234 1842 1849 1855 1860 1865 1870 1890
2235 2236 2237 2239 2240 2241 2242 1908 1914 1921 1927 1931 1933 1991
2243 2244 2245 2246 2248 2249 2250 1992 1993 2005 2011 2034 2049 2052
2251 2253 2254 2255 2256 2258 2259 2054 2056 2071 2072 2073 2194 2195
2261 2262 2263 2265 2267 2268 2269 2199 2225 2249 2251 2257 2277 2279
2270 2271 22715 2276 2277 2278 2279 2283 2294 2354 2373 2375
2280 2283 2286
GERMPLASM TOBACCO NECROSIS VIRUS
1734 2238 2257 2272 2282 2300 1972
MARKETING
1789 2247 TOGO
PRODUCT TON 2287
1789 1795 2273 2274 2281 2264 STATISTICAL DATA
SOCIOECONOIC ASPECTS 2288 228¢
2227 2230 2232 2233 2252 2257 2260
2264 2266 TOXICITY
STATISTICAL DATA HERBICIDES
2274 2221
TRADE MINERALS AND NUTRIENTS

2285 1953 2220
211



TRADE
1788
1802
1810
1850
1878
1901
1926
2024
2095
2118
2145
2319

1796
1804
1818
1861
1887
1912
1932
2079
2100
2126
2155
2329

1796
1803
1816
1856
1884
1909
1928
2072
2099
2122
2151
2325

1797
1805
1826
1866
1888
1915
1934
2084
2105
2130
2156
2385

1799
1806
1833
1871
1891
1918
1968
2085
2106
2131
2217

TRANSFER OF
1733 1735
1742 1785

TECHNOLOGY
1736 1737 1738
2250

TRANSLOCATION
2215 2268 2291

TRANSPIRATION
2240 2241

TUNISIA
2290 2291

TURKEY
1968

UGANDA
1742 1793 2292 2293 2295
2301 2302 2303 2308 2310
GERMPLASM
1735 2299 2300 2309
MARKETING
2294
PRODUCTION
1730
SOCIOECONOMIC ASPECTS
2298
STATISTICAL DATA
1730 2304 2305 2306 2307

UNITED KINGDOM
1818 1826 1841 1850 1856
1871 1877 1878 1884 1891
1901 1909 1915 1922 1932

UREA
FERTILIZZRS
1990 2355

UROMYCES PHASEOLT

1800
1807
184
1876
1892
1922
1983
2091
211
2137
2218

1801
1808
1847
1877
1900
1925
2009
2092
2114
2141
2285

1750 1741

2296 2297
231

1861 1866
1892 1900

1935 1968 2003 2056 2063 2067 2300

DISEASE CONTKOL
2226
CHEMICAL CONTROL
2025 2066 2219

DISEASE TRANSMISSION
2348
EPIDEMIOLOGY
1952
INOCULATION
2376
RESISTANCE
1734 1736 1743
2051 2066 2192 2236
2257 2258 2263 2294
2346 2347 2350 2357
SYMPTOMATOLOGY

1936

1984 1999
2238
2295

2365

USA
1743 1998 2029
MARKETING
1818 1826
1871 1877
1901 1909
2092 2218
FRODUCTION
1968 1983 2218
STATISTICAL DATA
1818 1826 1841 1850 1856
1871 1877 1878 1884 1891
1901 1909 1915 1922 1932
2218
TRADE
1818 1826 1841 1850
1871 1877 1878 1884
1901 1909 1915 1922
2092 2218

2030

18U 1
1878
1915

1850 1856
1884 1891
1922 1932

1856
1891
1932

USES
2217

VARIETAL MIXTURES
1735 1736 2042 2248 2259
VECTORS
2007

VENEZUELA

MARKETING

2218

PRODUCTION

2218

STATISTICAL DATA
2218

TRADE

2218

VIROSES
1733 1736 1947 1951 1971 1972 1974
1985 2003 2007 2021 2022 2031 2192
2225 2226 2228 2236 2238 2256 2257

212

2013
2248
2301
2376

1861
1892
1968

1861
1892
1983

1861
1892
1968

2031
2256
2342

1866
1900
1983

1866
1900
2092

1866
1900
1983



2258 2271 2272 2278 2295 2298 2309
2342 2347 2348 2350 2352 2353 2356
2357 2358 2359 2362 2363 2364 2365

2366

WATER ABSORPTION
1736 2276

WATER CONTENT
2216

WATER REQUIREMENTS
1946 1981 2216 2241

WATER STRESS
2240 2241 2242 2275

WEEDING
1933 1992 1993 2234

WHETZELINIA SCLEROTIORUM
2063
RESISTANCE
2058 2070

WOMEN
1796 1968

XANTHOMONAS CAMPESTRIS PV,
1734 1736 1949 1951 1952
2047 2199 2223 2294 2294
2352 2356 2357 2363 2365

YIELD COMPONENTS
1976 1985 1987
2011 2033 2049
2248 2251 2253

2001
2051
2255

YIELDS
1730
1746
1753
1760
1767
1774
1782
1819
1959
1992
2011
2026
204y
2059
2198
2216

1736
1749
1756
1763
1770
1777
1786
1862
1978
2002
2018
2033
2052
2069
2202
2228

1731 1733
1747 1748
1754 1755
1761 1762
1768 1769
1775 1776
1783 1784
1827 1842
1969 1976
1999 2001
2013 2014
2027 2030
2049 2051
2064 2068
2199 2200
2217 2225

2002
2052
2265

1737
1750
1757
1764
1771
1778
1788
1940
1987
2005
2021
2034
2053
2071
2204
2229

PHASEOLI
1993 2003
2295 2300

2006
2054
2310

2010
2071

1740 1745
1751 1752
1758 1759
1765 1766
1772 1773
1779 1780
1794 1811
1944 1946
1990 1992
2008 2010
2022 2023
2035 2040
2054 2056
2192 2197
2205 2206
2230 2231

2239
2255
2275
2301
2318
2343
2351
2358
2365

2236 2238
2251 2253
2265 2269
2295 2300
2314 2315
2338 2342
2349 2350
2356 2357
2363 2364

1797

ZAIRE

1781 1953 1969
GERMPLASM
1734 1736
MARKETING
1810 1818
1866 1871
1900 1901
2313 2325
PRODUCTION
1968 2190 2315

2300

1826
1877
1909
2333

2244
2256
2278
2303
2320
2344
2352
2359
2374

2245
2257
2280
2308
2321
2345
2353
2360
2375

ZABROTES SUBFASCIATUS

2314

1841
1878
1915

1850
1884
1922

STATISTICAL DATA

1826
1877
1909
2317
2324
2332

1810 1818
1866 1871
1900 1901
2312 2316
2322 2323
2330 2331
2338 2339
TRADE

1810 1818
1866 1871
1900 1901

1826
1877
1909

ZAMBIA
1737 2340
2346 2347
2354 2355
2361 2362
2370 23N
GERMPLASM
2300 2352
PRODUCTION
1795 2368

2341
2348
2356
2363
2372

2374

LEA MAYS

1933

INTERCROPPING
1781 1782 1796
1969 1991 2003
2040 2045 2173
2208 2229 2246
2274 2280 2283
2359 2362 2364

213

1841
1878
1915
2318
2326
2334

1850
1884
1922
2319
2327
2335

1841
1878
1915

1850
1884
1922

2343
2350
2358
2365
2376

2342
2349
2357
2364
2373

2375

1937 1948
2014 2017
2181 2182
2253 2254
2286 2294
2373 2374

2246
2259
2289
2309
2322
2346
2354
2361

1856
1891
1932

1856
1891
1932
2320
2328
2336

1856
1891
1932

2344
2351
2359
2366

1960
2032
2194
2255
2296

2248
2261
2293
2310
2323
2347
2355
2362

1861
1892
1968

1861
1892
2190
2321
2329
2337

1861
1892
1968

2345
2353
2360
2369

1967
2034
2203
2259
2358



ZIMBABWE STATISTICAL DATA

1737 1819 1827 2378 2379 2380 2381 1786 2100 2105
2382 2384 TRADE
MARKETING 2100 2105 2385
2100 2105

PRODUCTION ZINC

1786 1795 2383 1978
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