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Abstract: The effect of population density of sweet potato and cropping system on the yield of sweet potato
intercropped with soybean was studied; the objectives were to determine the effect of population density on the growth,
yield and yield components and to investigate possible differences in the response of the two crops to various population
densities and cropping system. Field experiments were conducted at the University of Agriculture teaching and research
farm during 2011 and 2012 cropping seasons in a split plot laid out in a randomized complete block design replicated
three times. Three population levels (50,000plants/ha; 33,333plants/ha and 25,000plants/ha) and two cropping systems
(sole and intercropping) were used. Result showed that in sweet potato, number of branches, vine length and leaf area
were significantly (P<0.05) influenced by intercropping. Number of branches increased with decreased in population
density, population density one (50.000plants/ha) significantly differed from population densities two and three (33,333
plants/ha and 25,000 plants/ha). Yield and yield components of sweet potato (excerpt root length and harvest index) were
significantly influenced by cropping system; there was 47.04% and 56.46% reduction in net yield in 2011 and 2012 in
intercropping. Significant effect of population density was only observed on number of roots per plant, unmarketable root
number and net yield. There was decreased in net yield and unmarketable root number as population density was
decreased. Result on soybean showed that all parameters excerpt number of pods per plant and net yield were not
significantly affected by cropping system. Soybean number of pods per plant and net yield were significantly (P>0.05)
higher in sole cropping than intercropping. Population density had no significant effect on any soybean parameters
observed. Land Equivalent Ratio (LER) values irrespective of the population density tested were greater than unity
(LER>1.0). Higher LER values of 1.46 and 1.48 were obtained at 33,333 plants /ha. Competitive Ratio (CR) values of
intercropped soybean were higher than its associated crop, for sweet potato, higher CR values of 0.56 and 0.70 were
obtained from population density of 25,000 plants /ha.

Keywords: Cropping system, population density, sweet potato, soybean, yield advantage.

I. INTRODUCTION (Terefe and Geleta, 1994; Korieocha et al., 2009). Researchers

revealed sweet potato as a weapon against diabetes as a result

Sweet potato has become an attractive crop among
farmers due to its high productivity, universal uses, calorie
content and good taste. It tolerates adverse environmental
conditions such as drought, low soil fertility and it require
very little labor and care compared to other crops (Abdissa,
2011). It is one of the cheapest potential sources of vitamin A
to alleviate problem of night blindness and infant mortality

of its low glycemic index (Bradley, 2009; Zakir et al., 2008).
It serves as cover crop which prevent run off, therefore
controlling erosion in farmers plots (Janssens, 2001). The crop
has a short duration (3-4 mouths) and could be cropped more
than once in the year (Nwauzoe et al., 2006) and once fully
established, it suppresses weeds and reduces cost of
production compared to cassava and yam (Chukwu, 2001;
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Antiabong et al., 2008). It is also becoming popular as a
substitute for yam; it can be reconstituted into fofoo or
blended with other flour sources such as wheat, cassava or
even maize for baking of bread, biscuit and other
confectioneries (Wooife, 1992).

Soybean (Glycine max (L) Merr.) is an integral
component of the traditional cropping system of the Southern
Guinea Savanna agro- ecological zone due to its beneficial
effect on sustainability and as a source of nutritious food
(Henriet et al., 1997). The importance of soybean is predicated
on its high nutritious quality with respect to its protein and oil.
From the nutritional standpoint, it ranks high in the protein
quality index as ascertained by Food and Agricultural
Organization (Langer and Hill, 1991). Soybean ranks below
fish, beef muscle and whole egg, but above other legumes and
cereal proteins. In developing countries, it is an important
industrial crop especially in the manufacture of non-food and
as a food crop in the making of confectionaries and main
dishes is currently being extensively exploited (Atteh et al.,
1990). Oil from soybean is of high quality, being 85 percent
unsaturated and cholesterol free and hence is suitable for heart
disease patients (Onochei, 1975). In Nigeria, soybean is
chiefly grown in Benue state as a cash crop by small farmers
who majorly grow it in sole plots or simultaneously with
cereals.

Plant population density has a pronounced effect on the
growth of crops, when plant population is too high, it
encourages interplant competition for resources which affects
crops net yield (Muuoneke et al., 2007 and Sharifi et al.,
2009). Ennin et al (2002) showed that inappropriate plant
populations or wide spacing could limit crop yield due to
inefficient use of solar energy. Workatyehu (2001)
recommended optimum population levels so as to exploit
maximum natural resources such as nutrients, sunlight, and
soil moisture and to ensure satisfactory yield.

Plant population is one of the most important factors
contributing to high yield of sweet potato crop (Abdisa et al.,
2011), It has been observed that as plant population per
hectare increases, the number of storage roots per plant
decreases, the mean weight per root decreases and the final
yield per plant tends to decrease as well (Bianco, 1975;
Farooque et al., 1983; Sharifi et al., 2009; Osom et al., 2009),
while weight , sizes, and root number per plant increases with
decreased in population (Sokoto et al.,2007; Abdisa et al.,
2011). Bouwkamp and Scoot (1980) investigated the effect of
plant population on yield component of sweet potato, they
observed yields to be highest at the closest spacing and
decreased linearly with wider spacing and believed this was
apparently due to an increased number of roots/plant with
increase plant density. However, Baker (1981) and Santoso et
al (1996) reported no effect of intra row spacing on total root
yield or yield of marketable root. Similarly, there have been
differential recommendations for plant population density in
sweet potato production. Mortley et al (1991); Sokoto et al
(2007) and Onunka et al (2011) recommend 50,000 plants /ha,
while Nkambule and Ossom (2010) gave 33,333.33 plants / ha
and Belehu (2003) reported 55,555 plants / ha as optimum for
sweet potato.

Intercropping is the cultivation of two or more crops at
the same time in the same field and is one way to increase the

diversity of farming systems (Van Wolfswinkel, 2010).
Advantages of intercropping include increased crop diversity
which helps to protect crops from insect pests and diseases
and if well done, may allow for more efficient use of limited
soil and water resources and crop vyields are improved
(Andersen et al., 2007). When two or more crops with
different rooting systems, a different pattern of water and
nutrient demand, are planted together, water, nutrients and
sunlight are used more efficiently (Nkambule and Ossom
2010). It is understood that the farmer choice of intercropping
is based on diversity of diet and income source, stability of
production with limited resources (Francis et al., 1976;
Jornsguard, 2005; Lichtfouse et al ., 2009). In intercropping
there is insurance against crop failure while at the same time
spreading labour peaks and extending the growing period
(Willey, 1985; Ofori and Stern, 1987; Onduru and Dupreez
2007). Therefore, the combined yields of two crops grown in
intercrops can be higher than the yield of the same crop grown
as pure stand (Ennin et al.,2002).

Intercropping sweet potato with soybean would not only
ensure better environmental resource utilization but would
also provide better yield sustainability, reduce pests and
diseases and diversify rural income (Egbe and Idoko, 2009).
Previous studies on sweet population density were based on
sole cropping (Mortley et al.,1991; Sulaiman and Sasaki,
2001; Belehu,2003; Sokoto et al., 2007, and Onunka et al.,
2011) and on sweet potato intercropping on crops such as
sweet potato/maize (Ossom, 2010; Udealor et al., 2006), sweet
potato- pigeon pea (Egbe and Idoko, 2009); sweet potato/ jugo
bean(Nkambule and Ossom, 2010); sweet potato - okra (Njoku
et al., 2007; ljoyah and Jimba, 2011) and sweet potato -
cowpea (Alhassan, 1988). These authors had recommended
various population densities in sole cropping and intercrops
and reported yield advantages of intercropping sweet potato
with some of the associated crops. Though works have been
obtained as it relates to intercropping sweet potato with other
associated crops, however, there is dearth of information as it
relates to optimum population density of sweet potato with
soybean crop. The objectives of this study were therefore to
identify the optimum plant population that will maximize the
intercrop yields of sweet potato-soybean, to investigate the
effect of intercropping on the performance of sweet potato and
soybean crops and to assess the vyield advantages of
intercropping sweet potato with soybean.

Il. MATERIALS AND METHODS

Field trials were conducted during 2011 and 2012
cropping seasons at the Teaching and Research Farm of the
University of Agriculture Makurdi, Nigeria to evaluate Effect
of population density of sweet potato and cropping system on
the yield of sweet potato-soybean intercrop in Makurdi
Nigeria. The study location (7° 14* N and 8° 37" E) is at an
altitude of 228m above sea level in the Southern Guinea
Savannah agro-ecological zone of Nigeria. The texture of the
top soil (30 cm) of the experimental site was sandy loam
(Table 1).
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Physical and Chemical Properties of the soil of the experimental site in
2011 and 2012

SOil parameters Method of analysis 2011 2012
%sand Hydrometer 84.4 85.02
%silt " 8.45 7.88
Y%clay " 7.15 7.10

Textural class Sandy loam  Sandy loam

pH (1:1s0il/H,0) pH meter 6.2 6.3
pH (1:1 soil/kcl) " 4.6 4.8
organic matter Walkley black 2.62 2.44
Exchangeable catio AAS 3.46 2.92
Available P mg/kg Bray-1 6.5 5.8
Total Nitrogen g/kg Kieldahl 0.96 0.88
Exchangeable Mg flame photometer 1.0 1.02
Exchangeable K " 0.32 0,30
Table 1

The experiment was a 2x3 split plot laid out in a
randomized complete block design replicated three times.
Main plot consisted of the cropping system (sole sweet potato,
sole soybean and the intercrop of sweet potato and soybean).
Sub plot consisted of Population density (50,000plants/ha;
33,333plants/ha and 25,000 plants/ha). Sweet potato variety
(NRSP/05/007c) was obtained from National Root Crop
Research Institute sub- station Otobi while soybean variety
TGX 1448-2E was obtained from National Cereal Research
Institute sub — station Yandev, Gboko. The land was manually
cleared and ploughed, the gross plot consist of 4 ridges 3m
long (12m?) while the net plot had 2 ridges, each 4m long.
Planting was done on the 7" and 9" of July 2011 and 2012
respectively. Sweet potato vines of 30cm with at least 4 nodes
were planted by the side of the ridge spaced- 100cm x 20cm
(50,000plants/ha); 100cm x 30cm (33,333plants/ha) and
100cm x 40cm (25,000plants/ha) while soybean was sown on
top of the ridge with seeds drilled which were later thinned to
one plant per stand in sole and intercrop at a spacing of 100cm
X 5cm (200.000plants/ha). Fertilizer was applied based on
recommendation of Benue state (Makurdi), soybean — 10kg
N/ha; 36kg p.os/ha and 20kg kpo/ha. Sweet potato — 34kg
N/ha; 50kg p.os/ha and 80kg k,o/ha (Kalu, 1993).Weeding
was carried out manually twice before the crops matured;
soybean was harvested when it was fully matured and the
leaves have turned brown and sweet potato when the leaves
were turning yellowish.

The following parameters were taken: sweet potato —
number of branches, leaf area, vine length, fodder weight per
plant, fodder weight per tonne, number of roots per stand, root
length, root girth, marketable root number (comprised of
tuberous roots > 150g which are not infested or disease
attacked), unmarketable root number (comprised of roots <
150g) and net yield. Soybean — plant height, number of days to
50% flowering, number of branches per plant, number of pods
per plant, number of empty pods per plant, number of seeds

per pod, biomass weight t ha™, weight of 100 seeds, harvest
index and net yield tone per hectare.

All data were statistically analyzed using GENSTAT
Release (Rothamsted Exptal station) copy right 2011. Least
Significant Difference (LSD) at P<0.05 was used for means
separation when ever difference between means were
significant following the procedure of Obi (1990). Land
Equivalent Ratio (LER) as described by Willey (1985),
Competitive Ratio (CR) as proposed by Willey and Rao
(1980) and percentage (%) land saved as calculated by Willey
(1985) were used to determine the productivity of the
intercropping system.

I11. RESULT AND DISCUSSION
SWEET POTATO
NO. OF BRANCHES

Plant population density affected the number of branches
of sweet potato crop. The initial period of primary branch
formation was 4 weeks after planting regardless of density.
From 8" week after planting, number of branches responded
significantly to the population density. Lower numbers of
branches were produced by plants grown at 20cm
(50000plants/ha) and 30cm (33,333plants/ha) plant spacing
than 40cm (25,000plants/ha) spacing (table 2). Increasing
population density reduced the number of branches per plant
which showed that the total number of branches per plant is
inversely related to population density, this relationship
indicates that branch formation in sweet potato plant is highly
plastic, responding to space available during the growing
season (Somda and Kay, 1990). Similarly, intercropping
influenced sweet potato branching there was decreased in
number of primary branches as sweet potato plant was
intercropped. The lower number of primary branches observed
in the intercropping was probably because of high inter-
species competition for soil nutrients and light that the sweet
potato crop experienced.

No of branches Vine length leafarea fodder wt /plant fodderwt tha

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012

Whs whs whs whs whs whs

3 12 8,12 8 12 8 12 g 12 8 12

CROPPING SYSTEM(C)

C 428 606 289 403 273,332 233,318 6609 1354 7931374 039 072 17.84 17.02

Cy 236,364 070%121 196,257 125,157 4606,771 646,879 035 035 1594 827

LSDgps 134%213* 193 287* NS 091* NS 103% NS 1834% NS 4043* NS NS NS NS

POPULATION DENSITY (P)

P, 300,418 133206 220,302 163,215 37841084 71801111 044 051 22391682

Py 331,456 175,246 246,310 194,246  5613,1046 7251119  0.48,0.53 15.78, 12.01

P; 3.63,5.81 2.10,337 246, 3.01 208,252 34.25,1057 71.3,1150 048 036 12,51, 9.10

L5Dggs NS, 0.98* 043*061% NS NS 031%0.45% NS NS NS NS NS NS 447%483%

LSDgs = Least significant difference at 5%,
**= highly significant.
Table 2: Effect of population density, cropping system on the
vegetative component of sweet potato

*=significant,
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VINE LENGTH

The result obtained in this study showed that vine length
was influenced by cropping system (table 2). There was a
significant difference (P<0.05) between sole cropping and
intercropping, vine length decreased drastically as sweet
potato was intercropped; this could be as a result of reduced
solar radiation received by the sweet potato crop.
Chipungahello et al (2007) observed increased in main vine
length, stem and leaf weight as shading was reduced and light
intensity increased and Nkambule and Ossom ( 2010) also
observed significant differences in vine length among
cropping systems with positive correlation of vine length to
tuber yield.

LEAF AREA

There was increase in leaf area (table 2) from 8" weeks to
12" weeks after planting in all cropping systems. There was
significant difference between Sole crop and intercrop on leaf
area, while no significant difference was observed among the
population densities. Nkambule and Ossom (2010) recorded
significant influence of cropping system on leaf area and also
observed no significant differences in densities used as against
Sokoto et al (2007) who observed significant effect of density
on leaf area.

FODDER WEIGHT PER PLANT

Fodder weight per plant was not significantly influence by
cropping system. However, there was reduction in fodder
weight per plant as sweet potato was intercropped. Similarly,
population density did not significantly influenced fodder
weight per plant, although there were no significant
differences between the densities used, 33,333plants /ha and
25,000plants /ha were higher in fodder weight per plant than
50,000plants /ha.

FODDER WEIGHT TONS PER HECTARE

The result on fodder weight t/ha was not significantly
influenced by cropping system. Fodder weight decreased as
sweet potato was intercropped (table 2). However, for
population density, 50,000plants/ha  was significantly
(P<0.05) higher (22.39t/ha) than 33,333plants/ha (15.78t/ha)
and 25,000plants/ha (12.51t/ha). Although there was no
significant difference between 33,333plants/ha (P,) and
25,000plants/ha (P3), P, was higher than P;. Generally, fodder
weight t/ha increased with increased in population density.
Sokoto et al (2007) attributed this increase to the larger
numbers of plants per unit area in closer intra row spacing
which even though the fodder weight per plant was lower at
closer spacing, the higher population density compensate the
total fodder weight per tons.

NUMBER OF ROOTS PER PLANT
Cropping system significantly affected number of roots

per plant (table 3). There was significant difference (P< 0.01)
between sweet potato planted sole and the intercropped. Sole

planted sweet potato had higher number of roots (3.8 and
4.02) than when sweet potato was intercropped (1.96 and
1.98) for 2011 and 2012 cropping seasons. Belehu (2003) had
attributed the reduction in fresh roots per plant of sweet potato
to reduction in solar radiation and competition for nutrient in
intercrop which affects the formation of preformed root
premodial.

On population density as shown on table 3, Population
density of 25.000plants/ha (3.17 and 3.20) was significantly
different from 33,333plants/ha (2.79 and 3.01) and
50,000plants/ha (2.71 and 2.80) for the two cropping seasons.
There was an increase in number of roots per plant as
population density was reduced. Similar findings were
observed by Sulaiman and Sasaki (2001) and Njoku et al
(2007).

ROOT GIRTH

Root girth varied markedly among the cropping systems
(table 3). Root girth in sole cropping (3.38 and 4.08)
significantly (P< 0.05) differed from intercropping (2.62 and
2.80) in 2011 and 2012 respectively. The decrease in root girth
in intercropping could be attributed to reduction on
photosynthate as a result of shading effect of soybean. This
finding was also reported by Van De Fliert and Bran (1999)
who revealed that any interference in partition of assimilates
during period of bulking and root enlargement will affect the
root sizes. There was no significant influence of population
density on root girth. However, 25.000plants/ha (3.19 and
3.68) showed larger average root girth than 50,000plants/ha
(2.88 and 3.19) and 33,333plants/ha (2.92 and 3.48) for the
two seasons. Mortley et al (1991) on effect of plant spacing on
yield and linear growth rate of sweet potato observed no
significant effect on vine girth while Wilson and Lowe (1973)
maintained that the potential for growth in girth is not affected
by intra row spacing but is greatly influenced by cultivar.

ROOT LENGTH

The effect of population density and intercropping on
sweet potato root length is as shown on table 3. Cropping
system had no significant effect on root length. Similarly,
density did not significantly affected root length in the two
seasons. Sulaiman and Sasaki (2001) reported no significant
influence on root length under different planting densities.

No of root.plt root girth root length unmarketable rt no marketable rt no harvest index  net yield tha

20112012 2011 2012 20112012 2011 2012 2011 2012 20112012 2011 2012

CROPPING SYSTEM (C).

C: 3824022 33824082 999110 1904 2311 693a 411 054 057 183921734

C; 196b 198b 2626280b 726 9.0 948 963 0.74b 1.15 050 053 9476 755

LS8Dgs 0.2%#0.75%  0.59*1.18* NS NS 4.54%  838% 3.59% 3.10% NS NS 5.63* 330%

POPULATION DENSITY (P)

P, 272,280 288, 319 861, 874 16.83, 19.67 055,047 0.50, 0.51 16.33, 15.14

P, 279301 292, 348 842, 914 1450, 16.28 051, 042 0.56. 0.57 14.82.12.96

P; 317, 3.20 319, 365 884, 869 1144, 1317 045, 038 055,056 1105, 924

L8D,0.23**023* NS NS

LSDgs = Least significant difference at 5%,
*=significant, **= highly significant.
Table 3: Effect of population density, cropping system on the
yield and yield component of sweet potato

NS NS 3.22% 370% NS NS NS NS 2.73% 437*

Page 216

www.ijiras.com | Email: contact@ijiras.com




International Journal of Innovative Research and Advanced Studies (IJIRAS)
ISSN: 2394-4404

Volume 3 Issue 8, July 2016

MAR KETAB LE AN D U N M AR KETAB LE ROOT Plant height (cm) leaf area no of branches fodder weight (t/ha)
N U M B E R 4wk 8wk 4wk swk
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012
The unmarketable root number was significantly  crorrmcsvstmo
influenced by populatlon den3|ty, while no Slgnlflcant effect C 44.30,38.52 62.22,57.5 38.81 33.45  52.08 47.33 8.25 3.92 3.86 3.63
was ObSEII'VEd on marke':_able root r?umber' UhmarkEtaple rO_Ot C 42.04,38.84 60.98 58.8 40.44 31.64 50.99 48.78 7.70 3.68 3.55 3.19
number increased with increased in population density with o, L L L w e N " "
50,000plants/ha having the highest unmarketable root number .., ..o\ pewsiry )
(16'83 and 19'67) and 25,000p|ants/ha hav!n_g the Ie_aSt (11'44 Py 41.16,39.4, 61.58,57.8  39.72, 31.61 51.85,48.07  7.89, 3.90 3.70 3.61
and13.17). Although, there was no significant differences,
. . . . Py 43.57,38.11, 61.14,59.2 40.28, 33.16 51.46, 48.56 7.94, 3.72 3.67, 3.45
marketable root number increased with increased in
. . . . P3 43.90,38.89, 62.08, 57.4 38.88, 32.860 51.30, 48.59 8.10 3.76 3.68, 3.17
population density. The result was similar to those of
LSDogs
Talleyrand (1981); Farooque et al (1983) and Sarkar (1985) . D = _“L S0 .f.“s n;.ff S ;I nsl _nsN =
who obtained higher salable and unsalable yields at closer S _°f-95 o east significant difference at 5% level, ns = Non
significant.

spacing, which was observed to be as a result of the number of

plants involve per unit area than the potentials of individual Table 4: Main effect of population density and cropping

plants. This result is not in harmony with Onunka et al (2011)
who observed decreased in total salable root number as a
result of increase in population density. Marketable and
unmarketable root numbers were depressed by intercropping
system. Intercropping significantly (P< 0.05) lowered the
number of marketable root (89.32% and72.02%) and
unmarketable root (51.21% and 58.33%) in 2011 and 2012
cropping seasons. The reduction could be due in part to
increase shading effect on sink establishment and to inter plant
competition for soil nutrient, similar findings were reported by
Basuca et al (1990); Hossain and Mondol (1994) and Tahan
and Saddique (2001).

FRESH NET ROOT YIELD

Fresh total root yield (table 3) was significantly (P< 0.05)
higher in sole cropped sweet potato (18.39 and 17.34 t/ha) and

system on soybean vegetative component in the year 2011 and
2012

NUMBER OF PODS PER PLANT

Table 5 Shows number of pods per plant, there was
significant (P< 0.05) influence of cropping system on number
of pods per plant. Number of pods was higher in sole cropping
than intercropping by 34.88% in 2011 and 27.02% in 2012.
Pod yield attained in this experiment was consistent with
previous findings of Babatunde et al (2011); Njoku et al
(2007); ljoyah and Jimba (2011); Nkambule and Ossom
(2010) who reported generally that intercropping with sweet
potato reduces number of pods per plant.

50% flowering No of pod/plant No empty poed/plt No of seed/pod 100 seed wt HI Net yield (tha)

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 20112012 2011

2012

CROPPING SYSTEM (C)

4130 4202 86.30a 7440a 10.18 286a 212 215 1296 1289 028 028 157a 133a

lower (9.74 and 7.55 t/ha) when sweet potato was intercropped  ©
with soybean in the two seasons. A decrease in yield of & <. 2
52.94% and 43.54% was recorded in 2011 and 2012 seasons.
Reduction in yield in intercrop was consistent with several
previous reports. (Sullivan, 2000; Egbe and Idoko, 2009; =
Ossom, 2010; ljoyah and Jimba, 2011). Fresh root yield was

56.2b  51.30b 11.50 2.96b 2.09 212 12.93 12.06 0.28 0.27 0.94b 0.6%

LSDyps ns ns 16.68% 19.54% ns  ns ns ns ns  ms ns  ns 0.40% 0.60%

POPULATION DENSITY (P)

4083, 455 744, 66.1 1112, 286 215, 215 13.06, 1283 027 026 129, 103

P, 41.67. 42.61 38.0, 603 10.81, 2.71 2,06, 2.11 12.78, 13.11 0.27 0.27 1.23, 0.96

P; 42356, 4278 714, 622 10.58 3.1% 211, 214 13.00, 12,50 028 026 124, 1.06

significantly (P<.0.05) influenced by population density, fresh
root yield increase with increase in population density (table
3). 50,000plants/ha and 33,333plants/ha yielded significantly
higher fresh roots (16.33, 15.14 and 14.82, 12.96 t/ha) than
25,000plants/ha (11.05 and 9.24t/ha). The increase in yield as
a result of increase in density could be due to the large number
of plants per unit area because of closer intra row spacing.
Sokoto et al (2007) in their work observed higher yield at
closer spacing and Belehu (2003) and Onnuka et al (2011)
observed increased in fresh storage roots per hectare as plant
population was increased.

SOYBEAN

Vegetative and flowering parameters of soybean were not
significantly influenced by intercropping system or population
density (Table 4). Similarly, yield and yield component were
not significantly influenced by population density. However,
cropping system only affected number of pods and net grain
yield.

LSDygs ns ns ns ns ns ns ns ns ns ns ns ns

ns

LSDoos = Least significant difference at 5% level, * =
significant, ns = Non significant.
Table 5: Main effect of population density and cropping
system on soybean yield and yield component in the year 2011
and 2012

GRAIN YIELD

Grain yield in soybean was significantly influenced by
cropping system (Table 5). Net yield was significantly (P<
0.05) higher in sole crop than in intercrop. Increase in grain
yield in sole crop in this study could be due to increase in
number of pods in sole crop, as number of pods is said to
significantly influence yield (Adeniyan and Ayoola, 2006).
The decrease in net yield in intercrop could be as a result of
competition between component crops and this is in line with
the work of Alhassan (1995) and Babatunde et al (2011) who
reported significantly higher grain yield in sole crop over
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intercrop. A percentage reduction of 40.13% and 48.12% grain
yield was observed in intercropping in 2011 and 2012
respectively.

IV. LAND EQUIVALENT RATIO (LER), COMPETITIVE
RATIO (CR) AND PERCENTAGE OF LAND SAVE

Land Equivalent Ratio (LER), Competitive Ratio and
Percentage of Land Save are as presented in Table 6. The
result showed that all the intercrop combinations had LER
values greater than unity (LER>1) under all the sweet potato
plant population tested, signifying vyield advantage in
intercropping various plant populations of sweet potato with
soybean. However, higher yield advantages were obtained
(1.46 and 1.48) when 33,333plants/ha of sweet potato was
intercropped with soybean in the two cropping seasons.

The competitive ratio values of intercrop soybean were
higher than its associated crop, indicating that soybean was
more competitive than sweet potato and this could be as a
result of the soybean being the taller crop. This view agreed
with Palaniappan (1985) who stated that taller component
crops intercept major share of the solar radiation thereby
reducing the competitive ability of the other crop.

Percentage of land save is an indicator of the percentage
of land a farmer saved from intercrop if the same yield were to
be obtained in sole plot. This work indicated that it is
advantageous to have the crops in mixture since the farmer
would need as much as 1.46 to 1.48 hectare of land when
crops are grown sole in order to achieve the same yield level
from one hectare of land when crops are grown in mixture,
thereby saving 31.51% to 32.57% of land. ljoyah and Jimba
(2011) also observed 49.2% to 50% of land saved in intercrop.

LER CR % LAND SAFE

Sweet potato Soybean

CS/Pop. 2011 2012 mean 2011 2012 2011 2012 2011 2012

Pop 1 /soybean 127 136 132 0.67 056 149 178 21.26 26.47
Pop 2/soybean 146 148 147 0.74 0.51 136 196 31.51 32.43

Pop 3/soybean  1.31 126 1.29 0.56 0.70 1.79 142 23.66 20.64

CS = Cropping system.
Pop. = Population density.
% land saved = 100 -1 x 100
LER
Table 6: Land equivalent ratio (ler) competitive ratio (cr)
and percentage land safe of sweet pot population densities
intercropped with soybean in the year 2011 and 2012.

V. CONCLUSION

From this work it can be observe that population density
had significant influence on sweet potato fresh root
production, increasing plant density increase both marketable
roots and net yield. Land Equivalent Ratio (LER) has been
used to evaluate intercropping systems. The LER in this work
in all combinations showed vyield advantages but higher
advantages were obtained from population density of
33,333plants/ha. Based on vyield advantage, it can be
concluded that in Makurdi, a location in southern guinea
savannah ecological zone of Nigeria, if sweet potato is to be

intercrop with soybean, a plant population of 33,333plants/ha
should be adopted. It is also suggested that further
investigation to be conducted across different locations in
southern guinea savannah ecological zone of Nigeria.
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