papaya products (leaf, stem, root and flower powders) wore tested
pea seeds.  The experiment was carvied out in the laboratory of ihe fed
n.Actellic dust and four Carica papaya products weie tested on Cowpe S
of Callosobruchus maculatus in a simple completely randomized vesign. The res

! cant difference in the mean egg laid, egg hatched and the number of aduis
tt Carica papaye pbwder products ‘applied. However the leaves of Carica pupayi significa
total developmental period and showed good potential as insecticide for protecting swred con ‘

o

gna unguiculata (L) Walp popularly known as beans is a tropical herbaccous annual, belongin,
leae and the orderLeguminosales (Romain 2002). In _ tropical Africa, cowpea is consumed mostl
of dry grain. It is arelatively cheap ‘source of protein and provides an adequate complement to a ce
d diet. The bruchid beetle, Callosobruchus maculatus (F), is widespread throughout most of the tropical
cal countries, ttacking cowpea and other legumes (Hill, 1983). . Attack usually starts in the ficld where
ied to the store,'seed damaged have reduced weight, low viability and'poormarketability (Ofuya and Bamig!
991). A female bruchid beetle deposits from 40-80 eggs over a period of 7 days. According to Wesserman (19:
} about 40% of the total number of eggs are laid in the first day of life.. The eggs are ovoid in shape and firmly gi
- to the testa of the seed. Adenekan 2002 reported that the colour of the eggs is Pinkish when freshly laid but 1
- milky white after eclosion. Several reports on Callosobruchus maculatus have been made on cowpea Vig
- unguicalata and other pulses. [t has been reported that Callosobruchus maculatus could cause 60-30% damag
cowpea seeds stored for a period of six months (Hill, 1983). Carica papaya belongs to the familvCaricaccae, wl
- originated from America. Itis a latex-producing tree. The latex contains papain, which could be used 1o protect
sceds against insects’ infestation. This paper therefore investigates the insecticidal properties of Casica pap
- products for the control of bruchid beetles in cowpea seeds.

 Materials and methods

e Callosobruchus maculatus used for this study was obtained from already established culture.
ied out in the laboratory under ambient temperature conditions (temperature 32-34°C) and relative humnidity
Untreated I[fe Bimpe varicty of cowpea seeds used for this study was obtained from the National Seed Sery
Oyo State. The seeds were cleaned and carefully sorted out; seeds of similar sizes were selected and kep
tory until they were needed for the study. The plant products tested for insecticidal activity were coliec
wing stands of Carica papaya in Ibadan, Oyo State, a month before the commencement of the study.
root and flowers of the plant were separately collected and sun dried before grinding into powd

ed cowpea seeds were collected and placed in peétri dishes. 20 grammes of sceds were placec
1ged in six groups. There were six treatments replicated four times each. The treatments w
, stem, root and flower of Carica papaya,, Actellic dust and untreated cowpea seeds, which se
control respectively. The plant products powder and Aétellic dust were adiministered

1at the rate of 0.5g per 20g of seeds.  ~ . . _'

adults of Callosobruchus macilqius were introduced and confined in cach peti
ies were arranged in completely randomized design an ! cach group containitg =

The study »
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id Actellic dust are presented in Table 1. There i
ated with different Carica papaya products and Actellic dust (P<

: eaf powder of Carica papaya recorded the lowest mean number of
cc and was significantly different from other treatments where powders of
ed. However there was no oviposition on cowpea seeds treated with Actellic dust
ts introduced died within five days in all the treatments where Actellic dust was
of egg laid, ecloded and total number of adult emergence at the control were

ely and were significantly reduced when compared with the values obtained when other
it powders were applied (Table 1).

mean number of dead bruchid beetles of 6.0 and 4.1 were obtained on the treatments where
af powder of Carica papaya was applied respectively while the lowest mortality rate of 1.4 was
rol experiment where no plant product was applied (Table 1). The leaf powder of Carica papaya
. developmental period of 17days and s:igniﬁcantly different when compared with control
e no plant part was applied (Table 2). The other three products of the plant supported various
periods from egg to adult emergence and were not significantly different from the control
The performance of Actellic dust i, this experiment confirms the assertion of Singh (1989) who
synthetic insecticidés are relied upon mostly for prevention or reduction of storage wastage.

1sing emphasis om mammalian toxicity and environmental pollution associated with the continuous use
synthetic insccticides for storing .grains meant for consumption. The results of this study therefore
Carica papaya leaves which is available all year round in every part of Nigeria could also be used as

for grain storage. The toxicity level o‘-f the leaves of Carica papaya as seed protectant merits further

1 \

02) The Biology:and Morp‘h_o_mcjrics; of Callosobruchus maculatus (F) (1 Coleoptera; Bruchidea)
al varying temperatures Journal of Agric. Tech (9) 25-32 :

cultural insect pests of the tropics and their control Cambridge, Cambridge Uniy

ersity Press

SO
o p "

wood ash, dry Chilli Pepper'fruits and Onion scale leaves for reducing Callosobruchus
age in cowpea seeds during storage. Joyrnal of Agric. Science. Camb. 107:467-468.
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i PLICATION
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-

ABSTRACT ;

An experiment was conducted in the Guinea and Sudan savanna zones of Ghana to evaluate the effect nitrogen,

phosphorus and potassium applications on the biomass yield of cowpea in the Guinea and Sudan Savanna zones of
Ghana. The treatments were laid out in a randomized complete block design with 4 replications and carried out in
the 2.012 and 2013 cropping season. Performance of omondaw cowpea variety was evaluated at different
combinations of Nitrogen (0, 10, 20.and 30 kg/ha); Phosphorus (0,. 15, 30 and 45 kg/ha) and Potassium (0, 10, 20,
30 kgrha) fertilizers making 10 treatments. Results show that biomass yield was significantly enhanced by
application of fertilizer. The highest biomas yield at both locations was recorded by fertilizer application rate of 20
- 30 - 20 NPK kg/ha‘l which was over 100% more than control. The promising fertilizer rates selected for optimal
cowpea biomass yield at both sites was 20- 30 - 20 NPK kg/ha™. :

Key words: Cowpea, Biomass, Fertilizer, Nitrogen, Phosphorus, Potassium.

INTRODUCTION.

Cowpea (Vigna unguiculata (L.) Walp) is a leguminous plant high in protein and widely cultivated in
Ghana especially: in the rain fed transition and savanna zones by small holder farmers. This system
already faces the challenge of low soil fertility resulting in low crop yields, insufficient domestic
production, food insecurity and poverty, all of which constitute major constraints to national
development, . Cultivation has been shown to depress soil organic matter (SOM) level up to 500% in
sayanna soils within a period of 5 years after natural vegetation conversion (Fosu and Tettteh 2008). This
has led to the low SOM content in the Guinea and Sudan savanna zones of Ghana with a mean around 1%
in cultivated fields ( Fosu et al., 2004). Adu 1996 even reported a SOM level of as low as 0.48% for the
ferric Luvisol of the savanna region. Since cultivation cannot be stopped, there must be a way of building
SOM levels of the soils of the savannah because good crop yields can be obtained in savanna soils only
with soil amendment, sk ,

Quansah et al (2001) evaluated farmers’ perception and management of organic matter in 153
communities covering parts of the savanna zones of Ghana. Their findings revealed that farmers are well
aware of organic matter.and its important role in soil fertility and increased crop yields. Anane-Sakyi and
Dzomeku (1998) in an evaluation of ipdigenous soil fertility (naintenance practices in northern Ghana
reported that the major strategies farmers-use in maintaining or augmenting SOM apart from manure
application includes incorporation of crop residues. Legumes can contribute nutrients particularly N (and
organic matter) to the farming system when the biomass is incorporated into the soil. In order to maintain
or increase SOM in soils of the Guinea and Sudan savanna regions of Ghana, use of crop residues and
farm yard manure needs to be encouraged. Increased use of mineral fertilizer will supplement N supply
and contribute to SOM maintenance through increased above and below ground biomass production. ¢
Although cowpea is known to obtain most of its nitrogen requirements through symbiotic fixation of the
atmospheric nitrogen, through symbiotic fixation of the atmospheric nitrogen, the importance.of the
externally applied N to its growth and grain yields have reported. Most fertilizer recommendation for
cowpea available mainly focuses on grain yield which is considered the economical part of cowpea. It is
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20-30-20 4.14 62.35
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10-15-10 3.99 56.47
. 20-30-10 3.64 4975
5 : Treatment ,
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CV (%) 19.20
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Table 4) showed that the application of fertilizer increased
tments significantly increased biomass yield at both

( 30 -0 —30 kg N - P,05- K,0 ha" at Lawra and 0 — 45
the Ferric Lixisol, biomass yields obtained from all other

' The biomass yield on the Ferric Luvisol

hest biomass btained
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' DISCUSSION %

%Zﬁ:ﬂfﬁﬁ:d ’I?hti boatjl.‘}f locations for the 2 seasons showed that biomass yield was increased by N and
Dowosa bio i s v irms the report of Bationo et al. (2002) that application of fertilizers can triple
mass production. Abayomi et al. (2008) reported significant increase in dry matter of

cowpea due to N application. In addition, Azarpour et al. (2011) demonstrated the contribution of
applied N to cowpea biomass growth even though it has the ability to fix N. Bationo and Ntare (2000)
alsq }‘eported increase in cowpea biomass with N application up to 45 kg ha™'. Application of N
fe_:rtlhzer may be required for increased cowpea biomass production in the 2 locations. The increase in
biomass due to increasing P application could be linked to the report of Sinclair and Vadez (2002)
which stated that phosphorus deficiency results in stunted shoot and root growth due to reduced cell
division and reduced cell enlargement. Magani and Kuchinda (2009) observed significant increase in
total dry matter production for cowpea varieties in response to P application while Ahamefula and
Chinedu (2014) reported maximum biomass accumulation at 30 kg P ha”!. The observed increase ir
cowpea biomass with increased P application was not in agreement with the results of Gweyl -
Onyango et al. (2011) who found that P-application did not significantly increase cowpea biomass
Potassium proved to be beneficial in biomass accumulation of cowpea as was observed by Ayodele
and Oso (2014) that P fertilizer increased vegetative growth of cowpea when applied .witb basal N anc
KO than application of P alone. Sangakkara et al. (2001) also reported that the application of K;0 it
suboptimal moisture conditions increased biomass of cowpea and highlighted the importance of K fo
cowpea growth especially under water stress. Thus, K applications must not only provide gnough K t
meet crop needs; but also sustain plant available soil K supplies over the long term. On soils with hig
indigenous supplies, omitting ‘K would not reduce yie

lds or production; however, contin.ue
withdrawal of K through successive crop harvests will eventually deplete indigenous supplies to yiel
limiting levels. :

CONCLUSION

The promising fertilizer rates for high biomass yield was obtained from 30 — 0 — 30 kg N - P,Os- Ky

ha'! on the Ferric Luvisol while application rate of 20 .30 — 20 kg N - P,0s - K;0 ha' gave tl
te of 20 — 30 — 20 kg N - P,05 - K,0 ha'' gave a bioma

highest on the Ferric Lixisol. Application ra
yield of 4.14 which was not significantly different from that obtained from application rate of 30 — 0

30 kg N - P,0s - K;,0 hal. Tt will be a better rate for application since omitting P in fertiliz
application will not be sustainable in the long run. Application rate of 20 — 30 — 20 kg N - P,0s - K;

ha™
The promising fertilizer rates selecte

d for optimal cowpea biomass yield at both sites was 20 - 30
20 kg N - P05 - K,0 ha'. '
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