
IDRC-186e 

INTERCROPPING 
Proceedings of the 
Second Symposium on 
Intercropping in Semi-Arid Areas, 
held at Morogoro, Tanzania, 
4-7 August 1980 



INTERCROPPING 

Proceedings of the Second Symposium on 
Intercropping in Semi-Arid Areas, 

held at Morogoro, Tanzania, 4-7 August 1980 

Editors: C.L. Keswani and B.J. Ndunguru 

University of Dar es Salaam 
Tanzania National Scientific Research Council 
International Development Research Centre 



The International Development Research Centre is a public corporation 
created by the Parliament of Canada in 1970 to support research designed to 
adapt science and technology to the needs of developing countries. The 
Centre's activity is concentrated in five sectors: agriculture, food and nutrition 
sciences; health sciences; information sciences; social sciences; and com- 
munications. IDRC is financed solely by the Parliament of Canada; its policies, 
however, are set by an international Board of Governors. The Centre's 
headquarters are in Ottawa, Canada. Regional offices are located in Africa, 
Asia, Latin America, and the Middle East. 

©1982 International Development Research Centre 
Postal Address: Box 8500, Ottawa, Canada K1G 3H9 
Head Office: 60 Queen Street, Ottawa 

Keswani, C.L. 
Ndunguru, B.J. 

University of Dar es Salaam, Dar es Salaam TZ 
Tanzania National Scientific Research Council, Dar es Salaam TZ 
International Development Research Centre, Ottawa CA 

IDRC-186e 
Intercropping : proceedings of the Second Symposium on Intercropping 

in Semi-Arid Areas, held at Morogoro, Tanzania, 4-7 August, 1980. Ottawa, 
Ont., IDRC, 1982. 168 p. : ill. 

/Intercropping/, /semi-arid zone/-/agricultural research/, /Africa/, /culti- 
vation practices/, /plant breeding/, /plant protection/, /crop yield/, /research 
results/, /research methods/. 

UDC: 631.584(213) ISBN: 0-88936-318-8 

Microfiche edition available 



Contents 

Foreword R. Bruce Scott 7 

Addresses to the Participants 

Welcoming address N.A. Kuhanga 10 

Opening address Hon John S. Malecela 12 

Agronomy 

Summary and conclusions B.J. Ndunguru 16 

Comparative development and yield and other agronomic characteristics of 
maize and groundnut in monoculture and in association O.T. Edje 17 

Evaluation of soil-testing methods for available potassium in some soils of 
Morogoro B.R. Singh, A.P. Uriyo, M. Kilonde, and John J. Msaky 27 

Intercropping maize or millet with soybean, with particular reference to planting 
schedule E.N. Nnko and A.L. Doto 33 

Some observations on the effects of plant arrangements for inter- 
cropping K. W. May and R. Misangu 37 

Agroforestry: preliminary results of intercroppin acia, Eucalyptus, and 
Leucaena with maize and beans J.A. Maghe e and J.F. Redhead 43 

Intercropping under marginal rainfall conditions in Kenya Hassan M. 
Nadar 50 

Influence of plant combinations and planting configurations on three cereals 
(maize, sorghum, millet) intercropped with two legumes (soybean, green- 
gram) D.B. Nyambo, T. Matimati, A.L. Komba, and R.K. Jana 56 

Density of dry beans (Phaseolus vulgaris) interplanted with maize (Zea mays) - summary W. de Groot 63 

Evaluation of phosphorus placement methods and nitrogen carriers under 
conditions of maize-bean intercropping - summary Andrew P. Uriyo, Budh 
R. Singh, and John J. Msaky 65 

Effect of planting schedule and intercropping systems on the production of 
green-gram (Phaseolus aureus Roxb.) and bulrush millet (Pennisetum 
americanum (L.) Leeke) - summary K. W. May 66 

Influence of intercropping methods on foliar NPK contents and yields of maize 
and cowpeas - summary H.O. Mongi, M.S. Chowdhury, and C.S. 
Nyeupe 67 

3 



Modifying the competitive relationship in maize-bean mixtures in Kenya - 
summary O.E. Hasselbach and A.M.M. Ndegwa 68 

Physiological aspects of maize and beans in monoculture and in association - 
summary O.T. Edje and D.R. Laing 69 

The relative importance of above- and below-ground resource use in deter- 
mining yield advantages in pearl millet/groundnut intercropping - sum- 
mary M.S. Reddy and R. W. Willey 70 

Effects of moisture availability on intercropping and yield advantages - sum- 
mary M. Natarajan and R. W. Willey 71 

Performance of a maize-legume intercrop system in Sri Lanka - sum- 
mary H.P.M. Gunasena 72 

Effect of minimum tillage, mulches, and fertilizers on intercropped cowpeas 
with maize - summary A.A. Mashina and R.K. Jana 73 

Increased resource exploitation through intercropping with cassava - sum- 
mary G.F. Wilson and T.L. Lawson 74 

Groundnut-maize interplanting in southern Mozambique - summary A.D. 
Malithano and J. van Leeuwen 75 

Plant Breeding 

Summary and conclusions A.L. Doto 78 

Genotype evaluations and implications for adapting plant material for 
intercropping K. W. May and R. Misangu 79 

Soybean-cereal intercropping and its implications in soybean breeding M.M. 
Makena and A.L. Doto 84 

Genotype identification for intercropping systems - summary D.S.O. 
Osiru 91 

Plant Protection 

Summary and conclusions C.L. Keswani 94 

A study of crop/weed competition in intercropping N.R. Mugabe, M.E. Sinje, 
and K.P. Sibuga 96 

Intercropping of maize and cowpea: effect of plant populations on insect pests 
and seed yield A.K. Karel, D.A. Lakhani, and B.J. Ndunguru 102 

Effect of intercropping on the severity of powdery mildew on green- 
gram C.L. Keswani and R.A.D. Mreta 110 

Bean production in monoculture and in association with maize: the effect of 
diseases and pest incidence - summary H.A. Van Rheenen, O.E. Hassel- 
bach, and S.G. Muigai 115 

4 



Effect of intercropping on some diseases of beans and groundnuts - 
summary J.K. Mukiibi 116 

Effect of insecticide spray on insect pests and yield of sorghum and simsim in 
pure stand and in intercropping - summary D. Kato, A.K. Karel, and B.J. 
Ndunguru 117 

Farming Systems 

Summary and conclusions B.J. Ndunguru 120 

The use of farming systems research for understanding small farmers and 
improving relevancy in adaptive experimentation M.P. Collinson 121 

Asian experience in cropping systems research Gordon R. Banta 126 

An experimental approach for improving present cropping systems in tropical 
Africa Peter Vander Zaag and Pierre Tegera 131 

Farming systems economics: fitting research to farmers' conditions J.W. 
Gathee 136 

On-farm experiments: some experiences C.N. Muriithi 141 

Interaction between agronomic research and agricultural economic analysis to 
develop successful dryland cropping systems in Kenya N.M. Nadar and 
Gordon E. Rodewald 146 

Farming systems and farming systems research in Morogoro - summary 
P. Anandajayasekeram 155 

Farming systems research in Uganda: past performance and future prospects - summary I. Fendru 157 

Mixed cropping in Tabora region - summary J.E. Mansfield 158 

Farming systems research questions - summary C.D.S. Bartlett and E.A.M. 
Okarie 160 

Concluding Remarks and Participants 

Concluding Remarks R. Bruce Scott 162 

Participants 164 

5 



cropping, whereas different cultivars formed the 
subplot treatments. Average disease scores were 
calculated per experiment; separate for mono- 
culture beans and beans grown in association with 
maize. 

It was observed that compared with mono- 
culture, beans grown in association with maize 
showed a lower incidence of the following dis- 
eases and pests: halo blight, bean common 
mosaic, anthracnose, common blight, scab, 
phoma, mildew, bollworm, and, to a lesser extent, 
angular leaf spot. For white mold and black 
Systates, the opposite was observed. Rust and 
aphids were erratic in this respect. Apparently, a 
kind of biological control of the major bean dis- 
eases is effected, in Kenya, by growing beans in 

association with maize. 

Discussion 
Ayiseni (question): In your paper, you present- 

ed the results of disease scores. As you may be 
aware, the disease scores depend upon the geno- 
types or cultivars used. In your paper this is not 
clear. Could you, therefore, specify the genotypes 
or varieties of beans and maize that you used in 
these experiments. 

Muigai (answer): The variety used in the 
agronomic experiment was K-74, which had no 
resistance to diseases and pests. In the breeding 
trials, there were 12 cultivars and none of them 
had resistance to any of the diseases. Where we 
made comparisons, we used the same cultivar. 

Effect of Intercropping on Some Diseases of 
Beans and Groundnuts - Summary 

J. K. Mukiibi 

Department of Crop Science, Makerere University, 
Kampala, Uganda 

Observations were made on the diseases of 
beans and groundnuts in an experiment utilizing 
these crops planted as monocropped beans, two- 
thirds beans/one-third groundnuts, one-third 
beans/two-thirds groundnuts, and monocropped 
groundnuts with three different populations: 11, 
22, and 44 plants/m2. 

The incidence of groundnut rosette was con- 
siderably lower in the intercrops than in pure 
stand, especially at higher plant densities. As ex- 
pected, the incidence of rosette decreased with 
increasing plant densities irrespective of whether 
groundnuts were planted as a monocrop or an 
intercrop. 

The severity of the leaf spot disease caused by 
Cercospora arachidicola was somewhat less in the 
intercrops than in the pure stands during the first 
60 days after planting. Later, this difference dis- 
appeared. Intercropping seemed to have had no 
marked effect on the leaf spot disease caused by 
Cercosporidium personatum. 

Intercropping groundnuts with beans had no 
effect on the incidence or severity of leaf rust, 
angular leaf spot, or white mold in beans because 
the groundnuts had little influence on the microcli- 
mate of the bean component in the intercrop. The 

beans, however, grew much faster and developed 
a canopy that was able to cover partially the 
groundnuts in the intercrop. 

Discussion 
Mugabe (question): What have you in mind 

regarding your plan to carry out a series of legume/ 
legume and legume/cereal experiments with re- 
gard to the possibilities of disease occurring in your 
experimental area? 

Mukiibi (answer): We are going to move from 
site to site. 

Keswani (comment): Generally, the farmer 
does not move from one place to another for 
cultivation. Therefore, it would be advisable to 
conduct experiments on the same piece of land to 
simulate the farmers' situation. 

Nsemwa (question): I note that Professor 
Mukiibi preferred to use the number of spots and 
the number of pustules of rust as the disease in- 
dices in his presentation. What advantage does 
this choice have in preference to disease indices 
based on infected leaf area? Would he recom- 
mend to other workers the use of his method 
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rather than the more conventional indices, using a 
scale of 0.5 or 0.9, for example, based on infected 
leaf area? 

Mukiibi (answer): I performed the experiment 
with groundnut in 1974/1975, comparing differ- 
ent methods of assessing disease. I have come to 
the conclusion that counting the number of spots 
is a more sensitive and better method for my own 
system. It is more laborious, however, and will 
depend upon the availability of labour. 

Mphuru (question): I am wondering why the 
author decided to intercrop beans and ground- 
nuts? Both are legumes and as such not much 
interaction would be expected. Was this combina- 
tion chosen because this is a normal crop com- 
bination in Uganda? 

Mukiibi (answer): Yes, they are interplanted in 
Uganda. The tests are also part of a series of 
experiments that I am conducting to look at the 
interaction between different crops and diseases. 
Cereals are also included. 

Doto (question): Could you provide some 
background information as to why relatively high 
standard errors have been associated with two- 
thirds beans/one-third groundnuts for angular leaf 
spot in beans? Secondly, would you advocate 
increased K use to minimize angular leaf spot 
disease in beans? 

Mukiibi (answer): One explanation is that we 
had K deficiency with beans and Isariopsis was 
more severe in the plots with K deficiency. Use of 
potassium to control angular leaf spot would be 
extrapolating too much. 

Effect of Insecticide Spray on Insect Pests and 
Yield of Sorghum and Simsim in Pure 
Stand and in Intercropping - Summary 

D. Kato, A. K. Karel, and B. J. Ndunguru 

Department of Crop Science, Faculty of Agriculture, 
Forestry and Veterinary Science, University of Dar es Salaam, 
Morogoro, Tanzania 

Intercropping, or mixed cropping, is the 
traditional cropping system practiced by subsis- 
tence farmers in Tanzania. Many researchers have 
worked on sorghum intercropped with other 
crops, such as pigeon pea, cowpea, soybean, 
groundnuts, etc., and have reported greater over- 
all yield per hectare than growing these crops in 
pure stand. In most of these studies, yield compo- 
nents have been studied to show the yield ad- 
vantages associated with intercropping but little or 
no attempts have been made to study insect pests 
and the damage caused by them to component 
crops; despite the fact that crop yield depends 
upon the interaction between plant growth and 
damage caused by pests. Therefore, experiments 
were undertaken to study the effect of insecticides 
on insect pests and the yields of sorghum in pure 
stand and when intercropped with simsim. 

The experiment was conducted in the Horti- 
culture Unit of the Faculty of Agriculture, Forestry 
and Veterinary Science at Morogoro, located at an 
altitude of 525 m. Fifty kg/ha of triple superphos- 
phate was applied at the time of land preparation 
and 100 kg N/ha was applied along the plant rows 

after seed germination. When the plants were 
about 15 cm high, they were thinned to 1 plant/ 
hole in both sorghum and simsim. The experi- 
mental design used was a split plot with a plot size 
of 6.3 m x 5 m. 

Sorghum variety Serena and simsim variety 
Morada-2 were used. Pure stand sorghum and 
simsim were planted at a spacing of 10 cm within 
the row and 50 cm between the rows, giving a 
plant population of 200000 plants/ha. For inter- 
cropped plots, sorghum and simsim were planted 
at three different spacings to study the effect of 
increasing plant population on productivity. The 
distances between plants within the rows were 10, 
7.5 and 5 cm, thus obtaining the following treat- 
ments: (1) pure stand sorghum; (2) pure stand 
simsim; (3) sorghum and simsim, within-row spac- 
ing of 10 cm; (4) sorghum and simsim, within-row 
spacing of 7.5 cm; and (5) sorghum and simsim, 
within-row spacing of 5 cm. 

Didimac 25 (25% DDT) was applied at a rate of 
1 kg active ingredient per 600 L of water per 
hectare at 19, 25, 32, 38, 53, and 76 days after 
planting (DAP) to all plots in the main plots des- 
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