Sunday Oluseyi Solomon

Akinyemi®*
Hassan Tijani-Eniola®

2 National Horticultural
Research Institute,
PMB 5432,

Ibadan, Nigeria

b Department of Agronomy,
University of Ibadan,
Ibadan, Nigeria

* Correspondence and reprints

Received 23 November 1998
Accepted 22 July 1999

Fruits, 2000, vol. 55, p. 17-23
© 2000 Editions scientifiques
et médicales Elsevier SAS
All rights reserved

Resumen EspanoL, p. 23

Effects of cassava density on productivity of plantain :
and cassava intercropping system. *

Abstract — Introduction. An experiment was conducted at Ayepe, Osun State, Nigeria, to
determine the appropriate cassava density in association with plantain in order to achieve max-
imum yield, Materials and method. Plantain at a density of 1 666 plants-ha™" was intercropped
with cassava at three densities (5 000; 7 000 and 10 000 plants-ha ). Both crops were also
planted in monoculture at the highest densities in the intercrop, The experiment was arranged
in a randomized complete block design with four replications. Results. For the highest cas-
sava densities, plantain shooting time was delayed by 89 d, while the number of fingers per
bunch and number of hands per bunch were significantly reduced in the intercropping sys-
tem. Plantain bunch weight also decreased significantly as cassava density increased in the
intercropping system. Bunch yield was reduced by 44 and 56 % at 7 000 and 10 000 plants-ha™!
of cassava, respectively. On the other hand, cassava tuber yield increased with increase in den-
sity. The total relative yield of the two crops was greater than 1.0 in all the intercrops. At pres-
ent price level (10 naira per kg for plantain and 0.90 nairas per kg for cassava), plantain in
intercrop with 5 000 plants-ha™ gave a higher return than plantain intercropped with other
population densities of cassava or a monoculture of the two crops. Discussion, If plantain is
the main crop and must be intercropped with cassava, farmers should not intercrop plantain
with cassava at a population greater than 5 000 plants-ha™, © Editions scientifiques et médi-
cales Elsevier SAS
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Effets de la densité de plantation du manioc sur la productivité du plantain
et du manioc dans un systéme d’association plantain / manioc.

Résumé — Introduction. Une expérimentation a été conduite 3 Ayepe, dans I'état de Osun
au Nigéria, pour déterminer la densité de plantation du manioc donnant le meilleur rende-
ment dans une culture associée plantain / manioc. Matériel et méthodes. Du plantain cul-
tivé 4 1 666 plants-ha™! a éré associé a une culture de manioc testée a trois densités de plan-
tation (5 000, 7 000 et 10 000 plants-ha™1). Parallélement, les deux productions ont éé plantées
en monoculture (1 666 plants-ha™ pour le plantain, 10 000 plants-ha™! pour le manioc). L'es-
sai a été conduit en blocs en randomisation totale avec quatre répétitions. Résultats. Avec les
densités de manioc les plus élevées, le temps de sortie des rejets du plantain a été augmenté
de 89 d, tandis que les nombres de doigts et de mains par régime étaient significativement
réduits dans les cultures associées. Le poids du régime a également diminué de fagon signifi-
cative en méme temps qu'augmentait la densité des plants de manioc entrant dans l'associa-
tion. Le rendement en régimes a €té réduit de 44 % pour le plantain associé 4 du manioc
7 000 plants-ha™!, et de 56 % avec du manioc 4 10 000 plants-ha™, Par ailleurs, le rendement
en tubercules du manioc a augmenté avec la densité des plants. Le rendement relatif global
pour les deux cultures a été supérieur a 1 dans tous les cas d'association. Avec le prix actuel
de 10 nairas:kg™ de plantain et de 0,90 nairas-kg™! de manioc, c'est I'association plan-
tain / manioc a 5 000 plants-ha™ qui donne le meilleur profit par rapport aux autres densités
testées dans l'association ou aux deux monocultures, Discussion. Si du plantain exploité en
culture principale doit étre associé avec du manioc, il est recommandé de ne pas planter le
manioc 4 une densité supérieure 4 5 000 plants-ha~!, @ Editions scientifiques et médicales Else-
vier SAS
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1. introduction

The wide interrow space of plantain cou-
pled with the greater length of time it takes
to completely shade the interrow make
planuin lend itself very well to at-planting
intercropping systems with short and
medium cycle crops. Farmers with small
land holdings have few choices to cope
with food problem. They depend almost
entirely on intercropping in order to pro-
duce enough food to satisfy their dietary
and cash requiréments. Plantain is usually
grown in intercrop with food crops such as
melon, soybean, maize and sweetpotato
[1-3]. Under such conditions, efficient use
of growth resources may be achieved and
increase in land productivity may be
expected through this crop combinations.

Cultivation of cassava in the country by
farmers has recently increased tremen-
dously. The rapid expansion of cassava
production is due to its adaptation to shorter
periods of fallow, its ability to thrive with-
out irrigation in the areas where the dry
season ranges from 1 to 5 months as well
as an increase in demand for cheaper sta-
ple foods in urban centres [4],

It is a common practice by the peasant
farmers to intercrop without adequate
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knowledge of the optimum populations of
the companion crops that are compatible
with the main crop. Consequently, high
densities of the companion crops may lead
to competition between the crops and the
expected yield advantage due to intercrop-
ping may be small. It is therefore necessary
to evaluate the effect of different popula-
tion of cassava on the growth and yield of
plantain to ascertain the appropriate cas-
sava density that will achieve®optimum yield
and income of the intercropping system.

2. materials and methods

The experiment was carried out between
1991 and 1993 at University of Ibadan / II'TA
On-farm adaptive research (OFAR) Station,
Ayepe, Osun state of South western Nige-
ria. Ayepe is situated in the forest zone,
about 50 km south-east of Ibadan at
70°15" N latitude. The experimental site lies
in a zone of Alfisolic soils with ‘Egbeda’
(Oxic paleustalf) as dominant soil series. The
soil of the site was sandy loam (table D).
Rainfall pattern in the area is bimodal with
long and short rainy seasons separated by
a short period of uncertain rainfall (table ID.

Sword suckers of false horn plantain
(Musa paradisiaca cv. Agbagba) were
planted in 30 x 30 cm holes dug at a spac-
ing of 3 x 2 m to give a population density
of 1 666 plants-ha™!. The suckers were
treated with 3 G Furadan at 2 kg active
ingredient per ha to control plantain weevils
(Cosmopolites sordidus) and nematode, Cas-
sava (Manihot esculentus cv. TMS 30 572)
cuttings were planted within the interows of
plantain suckers at 12 m (5 000 plants-ha1);
1x 1.5 m (7 000 plants-ha™) and 1 x1 m
(10 000 plants-ha™!) for the intercrop com-
binations. Plantain and cassava soles were
planted at 3 x 2 m (1 666 plants-ha™) and
1 %1 m (10 000 plantsha™) respectively.
Thus the treatment were: 1. Plantain sole;
2. Plantain + cassava (5 000 plants-ha!);
3. Plantain + cassava (7 000 plants-ha™);
4, Plaintain + cassava (10 000 plants-ha™");
5. Cassava sole.

Basal fertilizer application of NPK (15—
15-15) was done at the rate of 300 kg-ha™!
in two equal parts, The first dose was applied



at 2 months after planting and the second
was applied at 4 months after planting.

The experimental design was a ran-
domised complete block with four replica-
tions in each season. The plot size was
13x 10 m.

Data collected on plantain include pseu-
dostem height and girth, number of func-
tional leaves, number of days to shooting,
number of hands per bunch, number of fin-
gers per bunch and bunch weight.

Data on growth and yield components
of cassava collected include stem height,
girth, number of branches per plants, tuber
number per plant, tuber length and fresh
tuber weight.

Plantain was harvested at 90 d after
shooting while cassava was harvested at
18 months after planting.

The analysis of variance (Anova) proce-
dure was used for statistical analysis of all
data and mean comparison was done using
Duncan's multiple range test. The efficiency
of intercropping relative to sole cropping
wis determined using Land Equivalent
Ratio (LER) as proposed by IRRI [5].

Plantain and cassava intercropping system

3. results

5.1 . vegetative growth of plantain
and cassava

Intercropping plantain with different
population of cassava significantly increased
plantain pseudostem height. The height
increased with increase population density.
Plantain in mixture with 10 000 plants-ha™!
of cassava gave the highest height. Contrar-
ily, plantain pseudostem girth significantly
decreased with increase in cassava popula-
tion while plantain number of functional
leaves was not significantly influenced by
intercropping in the two seasons (table IIl).
Generally, the significant differences were
more obvious in 1991 than in 1992, where
no significant difference was observed at
9 months after planting.

When compared to sole plantain,
increasing cassava population density to
10 000 plants-ha™! significantly delayed
plantain days to shooting by 85 and 92 d in
1991 and 1992, respectively. The pseu-
dostem height increased by 22 % while the
girth decreased by 20 % at shooting in both
vears (table IV).

Increasing cassava population to 10 000
plants-ha™! significantly decreased number
of suckers/stool in both years. Cassava stem
height increased with increase in popula-
tion. The stem height at 10 000 plants-ha™!
in both sole and intercrop gave the heigh-
est stem height, these were significantly
higher than 5 000 plants-ha™! in 1991 and
than 5 000 and 7 000 plantssha™! in 1992
(table V). The least height was obtained at
5 000 plants-ha™ in both years. The stem
girth and number of stem branches per
plant decreased with increase in cassava
population density, while shoot weight per
plant at 5 000 plants-ha! was the highest in
intercropping system with plantain. How-
ever, there was no significant difference in
plant height and girth between sole and
intercropped cassava at 10 000 plants-ha™!.

3.2, yield and yield components
of plantain and cassava

Increasing population density of cassava
significantly reduced plantain yield and
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yield components. Plantain number of
hands and fingers per bun¢h decreased as
cassava population density increased above
5 000 plants-ha™! in the intercropping sys-
tem (table VD). The highest bunch weight of
119 and 11.2 tha™ obtained in plantain
sole plots in 1991 and 1992, respectively,
gave better yield advantages of 56, 43 and
30 % over 10 000, 7 000 and 5 000 plants-ha™!

20 Fruits, vol. 55 (1)

treatment in 1991 and 55, 45 and 37 %,
respectively, for the same treatments in 1992,
The result revealed that intercropping plan-
tain with cassava up to 10 000 plants-ha™!
reduced the bunch yield by an average of
55 %. Apart from cassava tuber number per
plant which produced highest tuber at
7 000 plants-ha™!, other cassava yield com-
ponents (tuber length and tuber weight per




Plantain and cassava intercropping system

plant) gave highest value at 5 000 plants-ha~! ~ 3.3. productivity of the mixture

(table VD. Cassava total tuber yield per ‘

hectare increased with increase in popula- Land Equivalent Ratio (LER) of all plan-
tion density. Yields of 22.76 and 21.54 tha!  1ain / cassava intercrop was greater than 1,
were obtained in 1991 and 1992, respec- and decreased with increase in cassava pop-
tively. ulation density (table VID. The Relative
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Yield (RY) of the two crops showed that
plantain contribution to the LER decreased
with increase in cassava population den-
sity. The monetary return of the intercrop
decreased as cassava population density in
the combination increased. Plantain inter-
cropped with cassava at 5 000 plants-ha™!
gave the highest monetary returns.

4. discussion

The growth of plantain was severely
affected by the associated cassava in the
intercropping system. Pseudostem height
of plantain increased as cassava population
density increased in the system without a
corresponding increase in girth of the pseu-
dostem. This may be due to competition for
available nutrient and moisture. This was
similar to the findings of Joseph [6] and
Ndubizu [7]. The delay to shooting of plan-
tain with increase in cassava population
density might have resulted from the effects
of competition between cassava at high
population on the phenological develop-
ment of plantain.
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According to Fukai and Trenbath [8],
competition can greatly influence the phe-
nological development of crops especially
in additive intercropping to the extent of
delaying flowering. This consequently
resulted in a reduction in plantain number
of hands, fingers and total bunch yield.
Higher tuber length and tuber weight per
plant of cassava in lower population den-
sity (5 000 plants-ha™!) was not enough to
increase the total tuber yield more than the
10 000 plants-ha™ probably because more
plants contributed to the total yield in the
higher population density. The lower pre-
cipitation of 1992 and the resultant low soil
moisture availability could have caused soil
moisture stress with a probable higher
adverse effect on plantain than on cassava.
This may be the reason for the lower yield
obtained in the second season (1992).

Though increasing cassava population
increased the Land Equivalent Ratio (LER)
and the total revenue in the intercropping
system, plantain yield was significantly
depressed. This resulted in cassava con-
tributing more to the LER as its population
density increased. This is similar to the
observation of Ofori and Stern [9] who
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reported high total LER when dominated [3] Akinyemi S.0.8,, Tijani-Eniola H., Effect of
crop species produced a high partial (Rela- g:::ﬁr;iﬁozwaiilg egz%mtfﬁ:joeﬁ?:r::gg
tive Yield) LER that is close to 1.0. In this ; s -

study, plantain which is the dominant crop, gf?i%'fll\'im R L WOa Gk, 10 (007)
increasingly gave a partial LER lower than

1.0 as cassava population increased in the [4] Okigbo B.N., Greenland D.J., Intercropping
intercropping system. The LER and the total systems in tropical Africa. Multiple cropping,
revenue of this system were highest at plan- ﬁsgga?%ea?%fubllcaﬂon (Soly M., =) 27
tain with cassava at 5 000 plants-ha™!, This )

combination also gave highest Relative [5] Anonymous, Cropping systems in IRRI,
Yield compared to other treatments. It Annual report for 1974, IRRI (International
could be concluded from this study that Rice Research Institute), Los Bano, Philip-
intercropping plantain with cassava up to pias, 1. 08 2o

10 000 plants-ha™ may be detrimental to 6] Joseph PA., Studies on intercropping of tuber

plantain. Therefore, if plantain is the main crops in irrigated Nendran Banana, J. Root

crop and must be intercropped with cas- Crops, 18 (1) (1992) 32-36.

sava, farmers should not intercrop plantain [7] Ndubizu T.O., The effect of different cassava

with cassava at a population greater than densities interplanted at different times on

5 000 plants-hal. the growth and yield of plantain, Fruits 38
(1983) 284-292.

[8] Fukai S., Trenbath B.R., Processes deter-
references mining intercrop productivity and yields of
(1] RaoM.N. Edmunds J.E., A review of banana/ oo Field Crops Res. 34 (1993)

plantain cropping system, Fruits 49 (1984) i

191-185. [9] OforiF, Stern W.R., Relative sowing time and
[2] Aiyelaagbe 1.0.0, Jolaoso M.A., Productivity density of component crops in a maize/cow-

of plantain-soyabean mixtures in South west- pea intercrop system, Exp. Agr. 23 (1987)

ern Nigeria, Fruits 49 (1994) 191-195. 4-52.

Efectos de la densidad de plantacion de mandioca en la productividad
de platano y mandioca dentro de un sistema de asociacién platano/mandioca.

Resumen — Introduccion. Se realizd un experimento en Ayepe, estado de Osun en Nige-
ria, para determinar la densidad de plantacion de mandioca que proporcione el mejor rendi-
miento en un cultivo asociado plitano/mandioca. Material y métodos. El plitano con una
densidad de 1 666 plantas-ha™! se asoci6 a un cultivo de mandioca con tres densidades expe-
rimentales de plantacion (5 000, 7 000 y 10 000 plantas-ha™). De forma paralela, se plantaron
ambas producciones en monocultivos (1 666 plantas-ha™ para el platano, 10 000 plantas-ha™!
para la mandioca). Se realiz6 el ensayo mediante bloques de aleatoriacién total con cuatro
repeticiones, Resultados, Con las densidades de mandioca mas altas, aumenté en 89 d el
tiempo de brote de los hijos de plitanos, mientras que el niimero de dedos y manos por racimo
disminuian significativamente en los cultivos asociados. También disminuyo significativamente
el peso del racimo a medida que aumentaba la densidad de plantas de mandioca en la aso-
ciacion. El rendimiento de los racimos se redujo un 44 % en el plitano asociado a la man-
dioca con 7 000 plantas-ha!y de un 56 % con mandioca a 10 000 plantas-ha™!, Por otra parte,
el rendimiento de la mandioca en tubérculos aument6 con la densidad de plantas. El rendi-
miento relativo global para los dos cultivos fue superior a 1 en todos los casos de asociacion.
Con el actual precio de 10 nairaskg™! de plitano y de 0,90 nairas-kg™! de mandioca, es la aso-
ciacion plitano / mandioca a 5 000 plantas-ha™ la que proporciona el mejor beneficio con res-
pecto a las otras densidades probadas en la asociacion o a los dos monocultivos, Discusion,
Si el plitano explotado como cultivo principal debe asociarse a la mandioca, se recomienda
que no se plante l4 mandioca con una densidad superior a 5 000 plantas-ha™. @ Editions scien-
tifiques et médicales Elsevier SAS
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