
Our Sustainable Future
Agricultural Research
Alternatives

William Lockeretz and

Molly D. Anderson

Entrenched ideas about the

way agricultural research is

conducted have been chal-

lenged by farmers, environmen-

talists, food-safety advocates,

rural activists, and others.

William Lockeretz and Molly D.

Anderson meet these chal-

lenges and chart a reasoned

course through the fray. They

analyze the potential and the

limits of various research

approaches associated with

alternative agriculture:

multidisciplinary research,

application of ecological

principles in designing

agricultural systems, emphasis

on the use of agricultural

information, use of working

farms as research sites, and the

involvement of farmers in

agricultural research.

$30.00

Crop Improvement
for Sustainable
Agriculture

Edited by M. Brett Callaway

and Charles A. Francis

Eighteen noted researchers

currently working in plant

breeding and related fields

bring together the best thinking

about achieving crop improve-

ment—especially the develop-

ment of new hybrid strains—to

create a sustainable agricul-

ture. $35.00

also of interest

Building Soils for
Better Crops
Organic Matter
Management
Fred Magdoff

$22.95

University of Nebraska Press Lincoln, NE 68588-0520 • 800-755-1105

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


• Meteorology
• Data Logging
• Solar Radiation

Delta-T
Devices

Porometry
Plant Canopy
Studies

Leaf Area
Root Length
Image Analysis

Catalogue available on request

Delta-T Devices Ltd
128 Low Road, Burwell, Cambridge CB5 OEJ, England
Tel: (0638) 742922 Fax: (0638) 743155 Telex: 817670 ASABSE G "ATTN DELTA-T"

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


EXPERIMENTAL
AGRICULTURE

VOLUME 29 1993

Editor

DR F. G. H. LUPTON

Managing Editor

DR SUSAN CARR

Book Review Editor

PROFESSOR J. M. HIRST

Editorial Board

D R M . H. ARNOLD (Chairman)

DR M. G. R. CANNELL MR R. KEMP

PROFESSOR M. K. V. CARR DR VV. REED

PROFESSOR I. D. CARRUTHERS MISS J. RILEY

DR R. H. V. CORLEY PROFESSOR N. W. SIMMONDS

DR J. C. DAVIES DR G. SQUIRE

DR D. J. GREENLAND DR R. D. STERN

DR P. J. GREGORY DR. R. J. SUMMERFIELD

Overseas Correspondents

DR M. P. COLLINSON, CGIAR DR P. J. M. COOPER, ICRAF

DR W. ERSKINE, ICARDA DR G. KIRK, IRRI

DR T. G. KELLY, ICRISAT

CAMBRIDGE
UNIVERSITY PRESS

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


PUBLISHED BY

THE PRESS SYNDICATE OF THE UNIVERSITY OF CAMBRIDGE

The Pitt Building, Trumpington Street, Cambridge CB2 1RP

40 West 20th Street, New York, N.Y. 10011-4211, USA

10 Stamford Road, Oakleigh, Melbourne 3166, Australia

© Cambridge University Press 1993

Printed in Great Britain at the University Press, Cambridge

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


CONTENTS

Part 1 (January 1993)

S. C. Pearce: Data Analysis in Agricultural Experimentation. III. Multiple
Comparisons 1

S. N. Silim, M. C. Saxena and W. Erskine: Adaptation of Lentil to the
Mediterranean Environment. I. Factors Affecting Yield under Drought Con-
ditions 9

S. N. Silim, M. C. Saxena and W. Erskine: Adaptation of Lentil to the
Mediterranean Environment. II. Response to Moisture Supply 21

B. J. Ndunguru and J. H. Williams: The Impact of Varying Levels of
Competition from Pearl Millet on the Yields of Groundnut Cultivars 29

Dunstan S. C. Spencer: Collecting Meaningful Data on Labour Use in On-farm
Trials in Sub-Saharan Africa 39

R. I. Smith, F. J. Harvey and M. G. R. Cannell: Clonal Responses of Tea Shoot
Extension to Temperature in Malawi 47

P. Q. Craufurd, D. J. Flower and J. M. Peacock: Effect of Heat and Drought
Stress on Sorghum (Sorghum bicolor). I. Panicle Development and Leaf Appearance 61

P. Q. Craufurd and J. M. Peacock: Effect of Heat and Drought Stress on
Sorghum (Sorghum bicolor). II. Grain Yield 77

J. R. Chamberlain and N. W. Galwey: Methods of Identifying Genetic Diversity
in Gliricidia Species for Biomass Production 87

Sam Fujisaka: A Case of Farmer Adaptation and Adoption of Contour Hedge-
rows for Soil Conservation 97

G. R. Squire, S. M. O. Obaga and C. O. Othieno: Altitude, Temperature and
Shoot Production of Tea in the Kenyan Highlands 107

K. C. Reddy and P. L. Visser: Late Planting Effects on Early Versus Late Pearl
Millet Genotypes in Niger 121

Book Reviews 131

Notes for Contributors 135

Part 2 (April 1993)

Sam L. J. Page and John Bridge: Plant Nematodes and Sustainability in
Tropical Agriculture 139

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


Derek Byerlee and Tariq Husain: Agricultural Research Strategies for
Favoured and Marginal Areas: the Experience of Farming Systems Research in
Pakistan 155

S. N. Silim and M . C. Saxena: Yield and Water Use Efficiency of Faba Bean
Sown at Two Row Spacings and Seed Densities 173

M. R. Rao, P. Muraya and P. A. Huxley: Observations of Some Tree Root
Systems in Agroforestry Intercrop Situations, and their Graphical Representation 183

M. A. Al-Abdulsalam, O. A. Al-Tahir, A. A. Al-Jasim and H. O. Burhan:
Wheat Growth as Influenced by the Interaction of Drainage Water and Nitrogen
Fertilization 195

M. Ibrahim, W. Erskine, G. Hanti and A. Fares: Lodging in Lentil as Affected
by Plant Population, Soil Moisture and Genotype 201

T. S. G. Peiris: Statistical Analysis of Field Experiments in Coconut Using Fewer
Recordings 207

J. M. Peacock, P. Soman, R. Jayachandran, A. U. Rani, C. J. Howarth and A.
Thomas: Effects of High Soil Surface Temperature on Seedling Survival in Pearl
Millet 215

A. Y. Sangodoyin: Field Evaluation of the Possible Impact of Some Pesticides on
the Soil and Water Environment in Nigeria 227

Y. S. Chauhan, C. Johansen and Laxman Singh: Adaptation of Extra Short
Duration Pigeonpea to Rainfed Semi-arid Environments 233

Book Reviews 245

Part 3 (July 1993)

R. J. Summerfield, R. J. Lawn, A. Qi, R. H. Ellis, E. H. Roberts, P. M. Chay,
J. B. Brouwer, J. L. Rose, S. Shanmugasundaram, S. J. Yeates and
S. Sandover: Towards the Reliable Prediction of Time to Flowering in Six Annual
Crops. II. Soyabean (Glycine max) 253

B. Gail Smith, William Stephens, Paul J. Burgess and M. K. V. Carr: Effects of
Light, Temperature, Irrigation and Fertilizer on Photosynthetic Rate in Tea
(Camellia sinensis) 291

N. H. Nam, Y. S. Chauhan and C. Johansen: Comparison of Extra-short-
duration Pigeonpea with Short-season Legumes under Rainfed Conditions on
Alfisols 307

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


A. Larbi, M. A. Jabbar, A. N. Atta-Krah and J. Cobbina: Effect of Taking a
Fodder Crop on Maize Grain Yield and Soil Chemical Properties in Leucaena and
Gliricidia Alley Farming Systems in Western Nigeria 317

William Stephens and M. K. V. Carr: Responses of Tea (Camellia sinensis) to
Irrigation and Fertilizer. III. Shoot Extension and Development 323

H. O. Odhiambo, J. O. Nyabundi and J. Chweya: Effects of Soil Moisture and
Vapour Pressure Deficits on Shoot Growth and the Yield of Tea in the Kenya
Highlands 341

J. K. Itabari, P. J. Gregory and R. K.Jones: Effects of Temperature, Soil Water
Status and Depth of Planting on Germination and Emergence of Maize (Zea mays)
Adapted to Semi-arid Eastern Kenya 351

B. A. Ruhigwa, M. P. Gichuru, N. M. Tariah, N. O. Isirimah and D. C.
Douglas: Spatial Variability in Soil Chemical Properties under Dactyladenia
barteri, Alchomea cordifolia, Senna siamea and Gmelina arborea Hedgerows on an Acid

Ultisol 365

J. M. Njoroge, K. Waithaka and J. A. Chweya: Effects of Intercropping Young
Plants of the Compact Arabica Coffee Hybrid Cultivar Ruiru 11 with Potatoes,
Tomatoes, Beans and Maize on Coffee Yields and Economic Returns in Kenya 373

W. Grisley and Moffat Shamambo: An Analysis of the Adoption and Diffusion of
Carioca Beans in Zambia Resulting from an Experimental Distribution of Seed 379

Book Reviews 387

Part 4 (October 1993)

Keith Moody: Weed Control in Wet-seeded Rice 393

M. I. Piha: Optimizing Fertilizer Use and Practical Rainfall Capture in a Semi-
arid Environment with Variable Rainfall 405

M. V. K. Sivakumar: Growth and Yield of Millet and Cowpea in Relay and
Intercrop Systems in the Sahelian Zone in Years when the Onset of the Rainy
Season is Early 417

A. Wahbi, A. E. Matar and M.J.Jones: Responses of a Forage Hay Crop to the
Residual Effects of Nitrogen and Phosphorus Fertilizers in On-farm Trials in
Northern Syria 429

J. D. H. Keatinge and K. Somel: Guidelines for Improved Agronomic Manage-
ment and Economic Evaluation of Crop Rotation Trials in Mediterranean
Environments 437

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


G. N. Zanakis, R. H. Ellis and R. J. Summerfield: Response of Seed Longevity
to Moisture Content in Three Genotypes of Soyabean (Glycine max) 449

P. S. Cocks: Seed and Seedling Dynamics over Four Consecutive Years from a
Single Seed Set of Six Annual Medics {Medicago spp) in North Syria 461

M. J. Bell, G. C. Wright and G. R. Harch: Environmental and Agronomic
Effects on the Growth of Four Peanut Cultivars in a Subtropical Environment. I.
Dry Matter Accumulation and Radiation Use Efficiency 473

M. J. Bell, G. C. Wright and G. R. Harch: Environmental and Agronomic
Effects on the Growth of Four Peanut Cultivars in a Subtropical Environment. II.
Dry Matter Partitioning 491

Mahinda Wijeratne and P. A. N. Chandrasiri: Dissemination of New Tech-
nology in a Farming Systems Research and Extension Programme: Diffusion of
Rice Varieties in an Area with Poor Production Potential 503

Louise Sperling, Michael, E. Loevinsohn and Beatrice Ntabomvura:
Rethinking the Farmer's Role in Plant Breeding: Local Bean Experts and On-
station Selection in Rwanda 509

Book Reviews 521

Index 529

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


Continued from inside /runt co

Back vo lumes . Enquiries for Vols. 1 32 of Tht Empire Journal of Experimental Agriculture should
be addressed to Wm Dawson & Sons Ltd, Cannon House. Folkestone, Kent. Previously
published parts of Experimental Agriculture are available from Cambridge or the American Branch
of Cambridge University Press.

Preparation and submiss ion of manuscripts . Detailed instructions on the preparation of
manuscripts are printed al the back of the first number of each volume of this journal.

P o t e n t i a l c o n t r i b u t o r s a r e a s k e d t o g ive careful a t t e n t i o n t o t h e s e ins truct ions . This will
greatly assist the editors and thus speed the processing of their contributions.

Copying. This journal is registered with the Copyright Clearance Center. 27 Congress St.,
Salem. Mass. 01(t7(). Organizations in the USA who are also registered with C.C.C. may
therefore copy material beyond the limits permitted 1>\ sections 107 and 108 of US copyright
law subject to payment to C .C.C of the per copy lee of $5.00. This consent does not extend
to multiple copying lot promotional or commercial purposes. ( 'ode 0014-4797/93 $5.00+3.00.

ISI Tear Sheet Service, :r>(fl Market Street. Philadelphia, Pennsylvania 19104, I S A . is
authorized to supply single copies of separate articles lor private use only.

Organizations authorized 1>\ the Copyright Licensing Agency may also cop) material subject
to the usual conditions.

lor all other use. permission should be sought from Cambridge or the American Branch of
Cambridge University Press.

CAMBRIDGE UNIVERSITY PRESS
The l'itt Building, Trumpington Street, Cambridge CB2 1RP

K) West 20th Street, New York. NY 10011 1-211, I S A
1(1 Stamford Road. Oakleigh, Melbourne 3166, Australia

Printed

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104


VOLUME 29 NUMBER 4 OCTOBER 1993

Experimental Agriculture
C O N T E N T S

Keith Moody: Weed Control in Wet-seeded Rio- 393

M. I. Piha: Optimizing Fertilizer Use and Practical Rainfall Capture in a
Semi-arid Environment with Variable Rainfall 405

M. V. K. S i v a k u m a r : Growth and Yield of Millet and Cowpea in Relay
and Intercrop Systems in the Sahelian / o n e in Years w h i n the Onset of the
Rainy Season is Early 417

A. Wahbi, A. E. Matar and M. J. J o n e s : Responses of a Forage Hay
Crop n> the Residual Effects of Nitrogen and Phosphorus Fertilizers in
On-farm Trials in Northern Syria 429

J. D. H. Keat inge and K. S o m e l : Guidelines for Improved Agronomic
Management and Economic Evaluation of Crop Rotation Trials in
Mediterranean Environments 437

G. N. Zanakis , R. H. Ellis and R. J. Summerf ie ld: Response of Seed
Longevity to Moisture Content in Three Genotypes of Soyabean Gtycitu
max 449

P. S. C o c k s : Seed and Seedling Dynamics over l o u r Consecutive Years
f r o m a S i n g l e S e e d S e t o f S i x A n n u a l M e d i c s Mnlnago s p p ) i n N o r t h S y r i a Mil

M. J. Bell, G. C. Wright and G. R. Harch: Environmental and
Agronomii Kllec is on the Growth of lour Peanut Cultivars in a Sub-
tropical Environment. I. Dry Matter Accumulation and Radiation Use
Efficiency 473

M. J. Bell, G. C. Wright and G. R. Harch: Environmental and
Agronomic Effects on the Growth of lour Peanut Cultivars in a Sub-
tropical Environment. II. Dry Matter Partitioning 491

Mahinda Wijeratne and P. A. N. Chandrasiri: Dissemination of .New
Technology in a Farming Systems Research and Extension Programme:
Diffusion of Rice Varieties in an Area with Poor Product ion Potential 503

Louise Sperling, Michael E. Loevinsohn and Beatrice Ntabomvura:
Rethinking the Farmer's Role in Plant Breeding: Local Me.in Experts and

On-station Selection in Rwanda 509

Book Reviews 521

Index 529

f~\ A \ K l ) 1 J I I \ /" * i ii II i HIM i i l ium in in in ii II in

0014-4797(199310)29:4;1 -T

https://doi.org/10.1017/S0014479700021104 Published online by Cambridge University Press

https://doi.org/10.1017/S0014479700021104

