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,ABSTRACT

A-study on the effect of compatibility of sweet potato, pigeon pea
with maize was carried out at the Teaching and Research Farm, University
of lbadan, Nigeria in the growing season of 1991 to 1992. The growth
parameters used were height,. girth, leaf number, leaf area of maize, %
vine coverage of sweet potata, weed biomass'and economic yield.

The result showed that sole sweet potato and in association with
maize and pigeon pga suppressed weeds significantly compared to the
other cropping systems. The economic yields of crops were significantly
higher in sol&gropéqtllan in their mixtures. The LER was highest in a
3crop mixture of 1.67. It was concluded that inter-specific competition
among crops was due to better utilization of growth resources in the
system.

INTRODUCTION ... “~ crops is enough to include

The commonest practice “By  vegetative phase (Okigbo and
peasant farmers in many parts of  Greenland 1976, Gomez and Gomez
the tropics, especially in Africais 1983, Agboola  1989). The
the growing of twofgr more crops  association of crops with different
on the same piece of Mnd growth duration improves the total
simuitaneously or in relay such yield, tarough better use of space,
that the period of overlapping of - growth resources in time and space
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With high intensity of cropping
and shorter fallow periods, decline
in soil fertility occurs. This could
be minimized by adopting a
cropping system of multi-storey
structure that has some capability
to control erosion and recycle
nutrients in order. to sustain land
productivity. The wse of low
growing crops in particular helps to
control erosion. Pigeon pea and
sweet potato are some of the
farmers popular crops. This can be
-grown in combination in order to
maximize land use. However, the
compatibility of these crops with a
major crop such as maize needs to
be properly understood so as to
fully appreciate the practability of
the mixture. The objective of this
study; therefore is to determine the
compatibility of maize with sweet
potato and pigeon pea. ¥

MATERIALS AND METHODS
This experiment was conducted
at the Teaching and Research Farm,
University of Ibadan from 1991 to
1992. The experiment was a
randomized complete block design
with four (4) replicates. Each plot

measured 4m x 4m (16m?) with
Im pathway. There are six
treatments as follows: 1. Maize
2. Sweet potato 3. Pigeon pea

4. Maize + Pigeon pea 5. Maize

+ Sweet Potato 6. Maize +
Sweet Potato + Pigeon pea. The
crop varieties were TZSR maize,
ICPL 84060 pigeon pea and
TIS/82064 sweet potato. Maize
was obtained from Department of
Agronomy, University of Ibadan
while the others were from the
International Institute of Tropical
Agriculture (IITA), Ibadan. They
were sown on 11 May, 1991 and
vacancies supplied two weeks
later. All the crops except sweet
potato which was planted using
vine cuitings of 30cm in length
were sown at the rate of four
seeds per hill and thinned to three
(3) as a result of the spacing in the
mixture. Each of the crops were
planted at a spacing of 100cm x
100cm, thes the crop population
stood at 30,000 seeds per hectare
for each sole plot of maize and
pigeon pea while sweet potato
was 10,000 per hectare.

In the crop mixtures, the crep population were as f(:l;ows:\--

Pigeon pea

Maize Sweet potato
Sole crops 30,000 30,000 30,000
Maize + pigeon pea 30,000 22,500
- Maize + sweet potato 30,000 7,500
Maize + sweet potato + pigeon pea 30,000 22,500 7,500




Maize height, girth (second
internode from soil level) and leaf
area were measured from the
second week after planting and
monitored up to the 8™ week.
Similar observations were carried
out on pigeon pea, hile % vine
coverage of sweet potato was
assessed within quadrants randomly
located within each plot.
each quadrant, weeds were
sharvested, dried and weighed. Total
weed weight per hectare were

Within

further calculated from the mean
weight of 3 quadrant
#samples/plot. Data were also
collected from the central part of
each plot for economic yield.

RESULT AND DISCUSSION
By the second (2™) week
after planting, maize was tallest
in association with sweet potato
and pigeon pea, though not
significantly so, compared:i-to:
other mixtures (Table 1)

Table 1: Maize Height in cm influenced by crop combination_é; ;
MAIZE HEIGHT

FREAT 4
MENT

Maize

M 3 .
sweet
potato
Maize
pigeon
pea
Maize/
sweet
potato
pigeon
pea
Mean

2

24.30A 41.00A 65.18A

e/

24.64A ' 3786AB  59.42B

24.27A 36.14B 62.22AB

26.14A 40.51A 61.45AB

24 .84 38.88 62.06

5 6 7 '8 .

94.45A 113.29A 147.82A 217.86A

8331B  99.14B 117.2C 157.67D

92.63A 102.77AB 127.69B 7 168.48C
83.06B 103.20AB 130.74AB  138.30B
| 88.36 104.60 130.86 185.08

** Means followed by the same letter(s) are not szgmﬁcantly di ﬂerent at

P0.05or. 15 level



The better performance of
sole maize compared to maize in
the mixtures could be attributed to
competition among the crops in
mixtures for the same growth
resources as were available for
sole maize.

Table 5: Pigeon pea height in cm

This is in agreement with Lizanga
(1980) who observed better growth
performance for each ctop under
sole than in their intercrops.

Pigeon pea height (Tabtle 5) did not
follow a very consistent trend.

as influenced 'by Crop confbinations

......................

TREAT 2 3 4 5 6 7 8 9 10 1

MENT

Pigeon  1699A 21.00A 2999 4513 5148 59.08A 655 7059A 7LI4A  T7555A

pea B B A A B 9B B

Piocon FR5474 19038 3083 3924 5042 SST0B 661 6B2IB  TISA 7569

pea

P iz B 3B A 8B

pigeo‘r.r

pea'indi 16284 2270A 3584 4645 5649 GI5TA 699 T268A 7538A 77.85A

ze / A A A 6B

sweet

potalo

Mean 1625 2091 3222 4361 5269 S878 672 7049 7278 7636
4

The other treatments affected the study period except in week

pigeon pea height similarly. Pigeon
pea girth (Table 6) was similar
among the treatments all through

10, when maize depressed this
pigeon pea girth significantly
compared to others.



Table 6: Pigeon Pea Girth in cm’ as influenced by Crop combinations

TREAT
MENT
Pigeon
pea

Pigeon
pea
/maize
pigeon
pea/mai
ze/
sweet
potato

Mean

2

0.52A

0.50A -

0.50A

0.51

1.26A

1.19A

1.22A

1227

11.31A

1.21A

1.29A

1.27

1.33A

1.24A

1.35A

1.31

6

1.62A

1.53A

1.61A

1.59

7

1.82A

1.65A

1.76A

1.74

8

1.94A

1.7T7A

1.85A

1.85

2.08A

1.87A

1.95A

1.97

2.08A

1.89B

2.14AB

210

237A

2.13A

227A

226

Leaf production of pigeon pea

showed similarity among the crop

mixtures (Table 7) although the

sole crop hand higher leaf count.

Table 7: Pigeon Pea Leaf number as influenced by Crop combinations

TREAT
MENT

Pigeon

pea

Pigeon
pea
/maize
pigeon
pea/maiz
e/ sweet
potato

Mean

(%)

5.67

4.85

7.00

5.84

8.55

9.75

9.21

13.9
2A

10.7
5B

l3.19,[
5A

12.8 .

6

17.98

16.55

18.55

17.69

7

17.4
2A

15.3
0B

18.1
0A

16.9

18.4
SAB

17.7
SB

19.5
2A

18.5

28.

68

25.
87B

27.

95 ,

27.
50

33.
67A

27.
94B

33,
44A

31
" 68

38.28

34.25

38.48

37.00




This development is not
unconnected with the growth
habits of the crops. The maize
and pigeon pea which has
limited canopy spread over the
soil would allow more sunlight
to reach the ground thereby
enhancing weed growth. With
sweet  potato, there was
complete overlap of the foliage

and coverage of the soil surface
and by this, suppressed weed
emergence. This observation is in
agreement with Cleave (1974),
Rao and Shetty (1977) who
observed less weed in mixtures
than in their sole corps.

The yield of maize was
significantly higher in sole crop
than in the mixtures (Table 10).

TABLE 10: Economic yield of maize based cropping system

Maize
Sole crops 3.52a
Maize + sweet potato 1.53b
Maize + pigeon pea 1.54b
Maize + sweet potato
+pigeon pea 1.55b

Sweet potato Pigeon pea
0.90a 0.89a
0.65b

0.79b
0.50c 0.60c

- Value with similar alphabets are not significantly different at 5% level of

probability using DMRT.

Tuber yield of sweet potato
was significantly higher in sole
crops than in the intercrops
(Table 10), and also sweet potato
in association with maize was

significantly higher than in the ..

three crop mixture. The grain
yield of pigeon pea was
significantly higher in sole crop
than in their different crop
associations.

(Table 10). Pigeon pea in
association with maize was
significantly higher than with two
other crops. ., The better
performance of sole crops than in",
the mixtures is in agreement with
Lizanaga (1980) who observed
better performance in growth and
yield of sole crops than in their
intercrops.

The LER; was the reverse of
RY (Table 11).



Table 11: Land equivalent ratio (LER) of maize based cropping
system

Maize Sweetpotato Pigeonpea LER
Sole crops 1.00 1.00 1.00 1.00
Maize + sweet potato 0.43 0.72 1.15
Maize + pigeon pea 0.44 0.89 1.33
Maize + sweet potato + pigeon pea 0.44 0.56 0.67 1.67

The three crop mixture has the
highest LER. This implies that the
growth resources was intensively
utilized in the three crops mixture
than in sole crops. This 1is in
agreement with Francis er dl
(1986), who observed higher yield
in mixtures over those attained in
sole «ns. "

1 general trend of this study
indicates some degree of inter
specific  competition in each
mixture. This accounts for the
better performance of the sole
crops. The higher the number of
crops in the mixture, the lower the
performance of each crop. The
higher demand for  growth
resources by all the crops in the
mixture may make the resources
inadequate for optional growth.

Howevgr, the lack of significant
difference in the growth
parameters irrespective of the
crop mixture and higher yield of
sole crops than in the mixtures,
implies effective utilization of"
available growth resources in
the system. Okpla — Jose et al
(1989), -  observed similar
depression in the oil palm food
crop system but recommended
intensive cropping due to higher
LER.

To sustain a complex mixture as
maize/sweet potato and pigeon
ped, it is necessary to support
the system with ~appropriate
fertilizer recommendatins. A
cropping sequences that will
minimize light constraint while
effective maximizing land use
needs to be designed. :

REFERENCES

AGBOOLA, A. A. (1989). Good soil manage;nent and Appropriate
Farming Practices. Key to soil productivity and Food sufficiency
in Nigeria. University of Ibadan Inaugural Lecture.

CLEAVE, J. H. (1974). Aftican Farmefs, Labour use in the development
~of small holder Agriculture. Pragger, New York 253.

11



EZUMAH, H. C. AND LAWSON, T. L. (1982). The effect of maize and
cassava Architecture on the Micro Environment of Maize' and
cassava grown in Association. International Institute of Tropical
Agriculture (IITA) Annual Report 1982 pp. 141.

FRANCIS, A. A. JONES, K. CROOKSTON, K. WITTLER and
"~ GOODMAN 8. (1986). Strip cropping corn and grain legumes: 4
- review Amer. J. Altern. Agric. Asia IDRC. Ottawa Canada 248p..

IKEORGU, I. E. O. (1983). Micro-environmental changes under
cassava-maize intercro%” grown with okra and melon Ph. D
Thes1s submltted to the University of Ibadan, Ibadan thena

LEIHNER, D. (1980). A minimum input Technology for cassava
production. Zeitchrift fur Ackerfund pfanzebau 149: 261 —270.

LIZANGA, H. N. A. (1980). Evaluation of-sweet potato growth and its
relation to solar radiation in moncultire and its Association with
cassava and maize. T'esis mag Sc. Turiaba Costa Rica.
Universidad de Costa Rica, Centre Agronomico Tropica de
investigicon Y. Ensenaza catie 162p;

OKIGBO, B. N. and GREEN LAND, D. J. (1976). Intercropping systems
in Tropical Africa. In Multiple cropping American Sco Agron.
Special publication 27: 63-101.

OKPALA - JOSE, A. C. E.O. LUCAS. I. . ONWUBUYA and ENEH F.
K. (1989). The effect of Intensity of intercropping Oil palm with
Food crops on the development of oil palm, yield of food crops
and economic return.

Proceeding of the International Conference on palms and palm products,
Benin City. Nigeria. 21 -25™ November, 1989.

RAO, M. R. and SHETTY S. V. R. (1977). Some Biological aspects of
Intercropping systems on crop weed balance. A paper presented
at the Weed science conference/workshop in India 17" — 20"

January 1977.

WAHUA, T. A. T. O. BABALOLA and AKEN’OVA, M. E. 91981).
Intercropping Morphologically different types of maize and
cowpea; LER and Growth attributes of associated cowpea. Expl.
Agric. 17: 407 —-413. -



