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ammonium sulphate, which contains sulphur; 
CAN, which does not contain sulphur but contains 
calcium; and urea, which contains only N, have 
you not confounded the results of your trial? 
Could you really attribute your yield difference to 
only N? 

Uriyo (answer): I agree that by using different 
sources of N the results might have been con- 
founded. Calcium can be beneficial in keeping the 
soil pH at levels suitable for normal plant growth 
but our experience indicates no sulphur defi- 
ciencies in our soils. 

VanderZaag (question): (1) Under which group 
would you classify this soil? (2) Why did you only 
apply 0, 10, and 20 kg/ha; why not 0, 10, 100, and 
500 kg/ha for an oxisol that has a high P sorbing 
capacity? 

Uriyo (answer): (1) Using soil taxonomy, the 
soil would be placed in the order oxisol. (2) We 
have used low rates of P because past experience 
has not shown the high rates to be economical. 
That is why we have used rates that are possible 
and realistic. Higher rates of P may be a paying 
proposition at higher altitudes where hybrids may 
be used. 

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 

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

A 2-year (1977 and 1978) experiment at the 
Faculty of Agriculture, Forestry and Veterinary 
Science, University of Dar es Salaam, Morogoro, 
Tanzania, compared mixtures of bulrush millet 
and green-gram in additive and replacement inter- 
cropping systems as well as under four planting 
schedules. The planting schedule treatments were 
arranged in a completely randomized block design 
with four replications. Each plot consisted of four 
rows of 5 m length in 1977 and 6 m length in 
1978. Alternate legume and cereal plants were 
established in each row of both intercropping 
systems. In the monoculture and replacement 
intercropping plots, the interrow spacing was 60 
cm and the space between each plant within a row 
was 20 cm (83 333 plants/ha). The green-gram - 
bulrush millet intercropped plots in 1977 were 
planted in an additive fashion so that 83 333 
plants/ha were established for each species to give 
a total of 166 666 plants/ha. The doubled plant 
population in 1977 intercropped plots required an 
interrow spacing of 10 cm between adjacent cere- 
al and legume plants. The replacement system of 
intercropping used in 1978 maintained a plant 
population of 83 333 plants/ha (41 666 green- 

gram + 41 666 bulrush millet plants/ha). In these 
experiments, bulrush millet cultivar Serere 17 and 
green-gram selection IPA 5910 were used. 

Results showed that green-gram planted 1-2 
weeks before bulrush millet in either intercropping 
system increased the proportion of legume grain 
in the harvest and provided a complementary 
protein energy balance for a cereal-legume diet. 
The relative yield total of the grain harvest was 
sensitive to the different intercropping systems 
(additive = 1.02 and replacement = 1.44), but 
not to the different planting schedules. Green- 
gram plants were more competitive than bulrush 
millet plants at the seedling stage, but were over- 
powered in later growth stages. Replacement 
intercropping with green-gram planted 1-2 weeks 
before the cereal combined a yield advantage 
over the monoculture with the desired nutritional 
balance. 

Discussion 
Natarajan (question): I would like to know the 

crop durations for green-gram and bulrush millet 
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in this study because the temporal difference be- 
tween the two component crops is one of the most 
important factors determining whether additive or 
replacement populations are needed to obtain 
high intercrop yield advantages. 

May (answer): There were two or three harvests 
of green-gram depending on the treatment. Most 

of the legumes were harvested by the time the 
cereal was in full flower. 

Monyo (question): The names of the varieties 
used for the study are not included in your paper. 
Could you make the information available? 

May (answer): IPA 5910 for green-gram and 
Serere 17 for bulrush millet. 

Influence of Intercropping Methods on Foliar NPK 
Contents and Yields of Maize and Cowpeas - 
Summary 

H.O. Mongi,1 M.S. Chowdhury, and C.S. Nyeupe2 

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

Most soils of Tanzania contain sufficient potas- 
sium but insufficient available nitrogen and phos- 
phorus to meet crop demands. There is little in- 
formation that quantifies the relative merits of 
intercropping and monocropping with respect to 
the application of fertilizers and their effect on 
component crops. This study was conducted to 
investigate the effect of different methods of inter- 
cropping and phosphorus application on the 
nutrient uptake and yields of maize and cowpeas. 

Experiments were conducted at Mafiga Farm of 
the University of Dar es Salaam at Morogoro. The 
treatments included three levels of P applied at 
rates of 0, 30, and 60 kg/ha. The intercropping 
methods included maize Ilonga composite inter- 
cropped with cowpea cultivar SVS 66 in alternate 
rows, in the same hole, and in alternate rows with 
cowpea being planted 3 weeks after maize (relay 
intercropping). A monocrop of maize was also 
included. When intercropped in alternate rows or 
in relay, maize and cowpea received equal halves 
of a particular P dose in their respective rows. In 
monocropped maize or in same-hole inter- 
cropping, a full dose of P was applied in the rows. 
In all cases, P was applied as triple superphos- 
phate approximately 2 cm below the seeds at 

' Present address: United Nations Development 
Programme (UNDP)/Food and Agriculture Organization 
of the United Nations (FAO), P.O. Box 24, Mogadishu, 
Somalia. 

2 Present address: Sugar Development Corporation, 
P.O. Box 4355, Dar es Salaam, Tanzania. 

sowing time. A basal dressing of N, at a rate of 30 
kg/ha as sulphate of ammonia, was included in all 
treatments. 

Maize was planted with a spacing of 75 cm x 30 
cm; cowpeas were sown with the same spacing 
when intercropped in the same hole. In alternate 
row or relay intercropping, cowpea was sown with 
a spacing of 15 cm within the rows and between 
the rows of maize. 

Leaf samples of maize consisted of ear leaves at 
the silking stage, whereas leaf samples of cowpea 
consisted of fully open terminal leaves at the pod 
formation stage. In both cases, 20 random plants 
were used for analysis. Total N of the leaf samples 
was determined by the microkjeldahl method. 
Leaf P and K contents were estimated by phos- 
phovandomolybdic complex and flame pho- 
tometry methods respectively. 

Twenty randomly selected plants from each 
plot were harvested along with the cobs or pods to 
determine dry matter yields. Maize cobs were 
harvested in mid-July, whereas mature pods of 
cowpea were collected periodically from mid- 
June to mid-July from each plot and bulked 
together. Grain yields were expressed as quintals 
per hectare on a 13% moisture basis. 

The results showed that intercropping methods 
did not affect the grain and dry matter yields of 
maize but dry matter and grain yields, as well as N 
and P contents, of cowpea were significantly de- 
creased by relay cropping. Intercropping in the 
same hole significantly increased the N content of 
maize and ear leaves, whereas the foliar P and K 
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