|11y Continental J. Agricultural Science 7 (1): 23 - 2813 ISSN: 2141 - 4203
.y  © Wilolud Journals, 2013 http://www.wiloludjournal.com
Printed in Nigeria doi:10.5707fmjiesci.2013.7.1.23.28

U d

SHORT CCOMMUNICATION
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ABSTRACT

Cowpea is the second most important grain legun#frica. A major limiting factor to its production
both in the savannas of the North and the humitfeegst agro-ecological zones of Southern Nigexia i
anthracnoseColletotrichum destructivum O’Gara). Previous studies have established thengiats of
extracts of higher plants for its management. s firesent study, the fungitoxic effects Gérica
papaya roots and seeds arflper guineense seeds extracts (0, 25, 50, 75 and 100% w/v) apains
Colletotrichum destructivum were evaluated in the glasshouse. The experimemsisted of potted
cowpea seedlings (2 seedlings/pot) in 4kg heailizezt top soil. At four weeks after sprouting, the
seedlings were spray-inoculated to run-off witt® $pores/mL suspension of the fungus. Four days
after inoculation, the seedlings were sprayed wéfpective concentrations of the test plant exdract
The experiment was laid out in a randomized coreplgibck design (RCBD) consisting of 16
treatments and five replications and was repeatvantt All the extracts, regardless of concentratbn
application effectively minimized the incidence a®Verity of anthracnose on the potted cowpea plant
21 days after spray inoculation with spore suspen&l® spores /mL) of the pathogen. Irrespective of
type and dosage of application, the parametergighh leaf area and dry matter content of the @awp
plants compared well with that of benomyl treatdants. However, cowpea plants treated with
papaya seeds extract at 25% concentration had slightatgr dry matter content than other treatments.
Hence, crude extracts &. papaya roots and seeds aml guineense seeds can be used to manage
anthracnose of cowpea in low-input agriculturedoeater productivity.
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INTRODUCTION

Cowpea Vigna uniguilata L. Walp) (Fabaceae) is the second most importaisepcrop in Africa after common
beanPhaseolus vulgaris (Purseglove, 1976; Gibbon and Pain, 1991), witheNa producing 2 million metric
tonnes of its grains annually (Singhal., 2002). The gains rich in proteins and otheriants supplement for
scarce animal protein for 110 million low incomensamers of the crop in the tropics and subtropics
(SADAFF, 2009),while the crop trash are fed to $iwek. Generally, its yield is low in Africa occased by
high disease pressures at all stages of its grOwtlurum, 2000; Ajibade and Amusa, 2001).

Anthracnose characterized by black lesions isedchy fungi of the Gener@olletotrichum and is among the
most important diseases of pulses, fruits and temed&urope and Africa. It has wide host rangeetfhg egg
plants,citrus, cotton, tomato, coffee, banana, water melon, wheeat, onion, avocado and legumes (Awurum,
2000; GPP, 2009; Infonet-Biovision, 201 Cplletotrichum destructivum, O’Gara is the incitant of anthracnose
of cowpea in Nigeria. The organism is thrash aratidmorne and seed transmitted. In affected plgnte 50%
grain yield reduction occurs (COPR, 1981, Aveligg07). Control of this disease depends on userghstic
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fungicides. However, the negative environmentaldotp, mammalian toxicity and high costs are makiiregy
use discouraging prompting research for alternatsuech as natural plant-based chemicals (Asaw&ang).
We previously evaluated the impact Gf papaya and P.guineense againstC. destructivum underin vitro
conditions (Enyiukwu and Awurum, 2011). Based ufiwair performance, this present study was undentaixe
assess then vivo fungicidal effects ofP. guineense seeds andCarica papaya roots and seeds used widely in
ethnomedicine ofolletotrichum destructivum causal agent of anthracnose of cowpea in Nigeria.

MATERIALS AND METHODS

Sources of seeds and plant materials

The experiment was conducted at the Plant Healthagament laboratory of Michael Okpara University of
Agriculture, Umudike and in the glasshouse of tmvigrsity. The environmental parameters were 2162coh
rainfall, temperature 20-30 and relative humidity 51— 87% per annum whilesbhié type was sandy clay with
organic carbon 6.8% and pH of 3.85 — 4.48. Thalsad cowpea (variety IAR —48) obtained from the
Research and Training Unit of the UniversiGarica papaya (roots and seeds) arRiper guineense (seeds)
obtained from the neighborhoods were used for tilndys

Preparation of plant extracts

Carica papaya roots and seeds ami guineense seeds were washed thoroughly in tap water, rinsederile
distilled water and air-dried on the laboratory dferfior 20 days. Thereafter, they were milled seearanto
fine powder using a hand milling machine (Model @@ Lavesh 250) to obtain 300 g of each specimaahwh
were stored separately in air-tight bottles. Eaotvger was weighed out separately into 25, 50, &b Hi0g
into different 250 mL conical flasks, to which 1@6L of sterile distilled water was added and thesKla
stoppered with foiled stoppers. These were allotwestand for 12 hrs thereafter they were straitedugh 4-
folds of sterile cheese cloth to obtain filtraté25, 50, 75 and 100% strengths of the extracts.

Isolation of causal Organism

Colletotrichum destructivum infected cowpealigna unguiculata (L.) Walp pod with typical anthracnose
symptoms were collected from the field. The pod waisin bits using a sharp blade, sterilized in 7€@¥anol
and finally washed in several changes of 500 mistefile distilled water. The tissues were platedPatri
dishes containing moistened Whatman No 1 filtergpapnd incubated for 7 days at%7 200g of fresh peeled
potato was boiled in 500 mL of sterile water fdanrl The broth obtained by straining through 4-fad€heese
cloth was made up to 1L to which 20g agar and 16goge was added, stirred thoroughly with a glas®esin

a 2L flask, then stoppered and autoclaved at 1%50P&0 minutes. The mycelial growth from the pthtessues
was sub-cultured repeatedly to obtain pure culairthe organisnC. destructivum which was maintained on
PDA thus prepared. Slides of the organism were tsoland examined under a microscope. The organism’s
identity was confirmed to b&. destructivum by the aid of identification manual by Banett ahahter (1979).

Preparation of Spore Suspension

The spores of the pathog@ndestructivum were collected from 10 day old culture-agar stimcRetri dishes by
lifting 60cn? pieces into a beaker containing 200mL of steritilted water. This was sieved through 4-folds
of sterile cheese cloth to remove agar and myceledh and the filtrate centrifuged for 10 minufése spores
suspension was then standardized using a haemoetgooounting slide to £&pores/mL. This was there after
poured into a laboratory sprayer pump and usegrayshe relatively disease-free seedlings of canperun-
off.

In vivo experiment

Cowpea seeds surface-sterilized in 0.5% sodium ¢hypdte solution for 1 mint and then rinsed icl®&anges
of 1L sterile water were sown 3/4kg heat sterilizeg soil contained in 20 cm diameter pots. This \eder
thinned to 2 seedlings/pot. Four weeks after spnguthe seedlings were wounded with sterile neetitey
were then spray-inoculated to run-off with sporspansion of the pathogen f1€pores/mL), and incubated in
humid chambers comprising of transparent lightwedlythene bags for 48 hrs. Four days after inatah,
the seedlings were sprayed with suspensions oflifferent concentrations of the plant extracts. Ethatrols
were similarly set up but sprayed only with suspemsf the fungus and sterile distilled water onbeyl. The
potted seedlings were arranged in a randomized ledenplock design (RCBD) made up of 16 treatments®
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replicates. The whole experiment was repeated tWibe % incidence of the disease on the inoculetetpea
seedlings was assessed as:

Per cent incidence = Number of plants with diseabetal number of plants examined X 100/1

The % severity of the disease was taken by visss¢ssment of the test plants with typical symptofrihe
disease anthracnose, using the descriptive scélrasliby Owolade and Osikanlu (1999): 0 = no diesa2 =
1 — 25% of seedling with anthracnose; 4 = 26 — 50%eedling with anthracnose; 6 = 51 — 75% of degd|
with anthracnose; 8 = 76 — 100% of seedling wittheatnose and 10 = death of seedling occasionesieoy
breakage or girdling due to anthracnose. The forigity of the extracts was evaluated as redudiioseverity
of anthracnose disease on the plants sprayed ptie suspension and the extracts of varying coretéons
compared to the controls (water or benomyl treptadts).

Table 1. Comparison of effects of benomyl and déffé concentrations of the plant extracts on the
development and spread of anthracnaallétotrichum destructivum O’Gara) of cowpea and performance of

the crop in the glasshouse

Extract I_Disease Disea_se Leaf Areal Height Dry Matter

Incidence (%) Severity (cn) (cm) wt.  (Q)

Benomyl 3g [ 18.40 0.8 51.00 54.92 3.42
P. guineense seed (100% 20.00 0.4 45.4 57.12 3.28
P. guineense seed (75%) 30.00 0.8 38.0 58.14 3.26
P. guineense seed 50% 30.00 0.8 36.2 57.19 2.62
P. guineense seed 25% 30.00 0.8 37.8 58.25 3.42
C. papaya root 100% 20.00 0.4 44.8 57.46 3.40
C. papaya root 75% 20.00 0.8 52.4 55.98 3.32
C. papaya root 50% 30.00 0.8 42.2 62.80 2.92
C. papaya root 25% 30.00 1.2 39.2 50.60 2.56
C. papaya seed 100% 20.00 0.8 54.8 67.26 3.52
C. papaya seed 75% 30.00 0.8 53.8 69.05 3.58

C. papaya seed 50% 30.00 1.2 43.2 72.06 3.48

C. papaya seed 25% 40.00 1.4 43.2 58.53 4.60
Control (Sterile water) 91.40 5.16 31.8 44.33 2.18
LSD(0.05) 45.299 1.351 1.896 23.129 0.94

* Data are means of 5 replicates io gparate experiments.

Statistical Analysis
Data were analyzed by ANOVA using the general lin@adel procedure in SAS system (2008 version) at

significant level of 5%. Means were separated andpared using Fishers LSD at probability of 0.05.

RESULTS
The results presented on Table 1 show that thaasthad significant effects on the incidence anasty of

anthracnose disease of cowpea in the glasshougard®ess of concentration, all the extracts usetiénstudy
performed well in minimizing the incidence and s@yeof anthracnose disease of cowpea which congpare
very (P> 0.05) well with benomyl, a standard fungicide diftered from the control. The results of the effe

of the plant extracts on the leaf area, height @mydmatter content of the plants are preventedahld 1. At
concentration of 75% and 100%, C. papaya seedsaatsthad leaf areas of 53.8Gcrand 54.80cr)
respectively. These were significantly £P0.05) superior to values obtained from benomylteirms of plant
height, the best heights were obtained fr@npapaya seeds treatment at 50% and 75% concentrations
respectively Carica papaya seeds extracts also gave the best dry matter weighe plants 4.60grams which
was significantly (< 0.05) greater than that of benomyl (Table 1).
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DISCUSSION

The result indicates the presence of antifungaleidignts in the plant extracts which effectivelyecked the
development and spread of anthracnose incitedéopathoger€. destructivum on the cowpea plants regardless
of dosage of application. This goes to say thattall extracts at low doses could be used as pragtigs
against anthracnose of cowpea since they minimtheddevelopment and expression of symptoms of the
disease on the plants 21 days after inoculatioh thi¢ pathoge. destructivum in the glasshouse. However,
higher doses could serve as therapeutic intervesiio the event of disease outbreaks. Various werkave
emphasized the advantages and potential use oédiegits of higher plants in controlling plant dises
Amadioha (2003) showed that leaf extractsPyfer nigrum and Ocimum sactum effectively checked the
development and spread of anthracnose of cowpteifield. In the same vein earlier finding from Adioha
and Obi (1998), demonstrated the fungitoxic agtiaf Azadirazchta indica and Xylopia aethiopica on C.
lindemuthianum causing anthracnose of cowpea. The present findnogn this study harmonize with theirs.

These extracts acted by inhibiting mycelial growtid spore germination of the organism (Olufolafi99).
This implies that the extracts contain potphytochemicals with systemic activity againsE. destructivum in
the seedlings. For instance alkaloids such as iRgand Piperine if. guineense seeds have been implicated
by Scottet al. (2005) for their pesticidal activity and carpaimedgpseudocarpaine i@. papaya may be the
fungicidal compounds which inhibited the growth atelelopment of the pathogen on the test cowpaapla
The fungitoxic effects of the extracts may haverbeehanced by the presence of other phytochensoals as
terpernoids, glycosides, saponins as well as flaisncontained also in the plant materials whiah latown
toxic compounds impairing cell membrane integrity anhibiting fungal energy production channels jgy@—
Gbenwonjoet al., 2010; Echerrigaragt al., 2010). In like manner, Reul@s al. (2005) implicated benzyl iso
thiocyanate a glycoside, as powerful fungicidedhe seeds o€. papaya and this may inform its superior
performance as evidenced in this study. Hence agyedth similar findings by Wokocha and Nwaogu (30
on Phytophtora palmivora the incitant of black pod-disease of cocoa whemds extract o€. papaya was
superior to ridomil (metalaxyl), a standard fundei In the overall, the superior performance ofakacts of
C. papaya seeds treatments in this study may also indid¢atethese extract may be the most photo and thermo
stabile. In general, all the treatments similaniibited the incidence and severity of anthracrafssowpeain
vivo and compared favourably with benomyl but differgdtistically (P< 0.05) from sterile water treated
plants. This implies that the fungitoxic constitteeof the plant tissue extracts were plant-safe @diddnot
adversely affect the growth and yield parametertheftest crops. However, C. papaya seeds extiraeited
plants at 25% dose had a slight statistical edge bgnomyl and other extracts in terms of dry majield (4.6

g) of the test crops.

In conclusion therefore, phytochemicals fra@arica papaya roots and seeds arfél guineense seeds have
considerable anthracnose control potentials andsc@#ably be exploited as potent fungicides. Théyaee
possible substitutes for synthetic chemicals intmling anthracnose disease of cowpea causedChy
destructivum O’Gara in low-input agriculture

REFERENCES
Adjaye-Gbenwonjo, D., Quaye, E. C. and Wubah, D2Q10. The effects of extracts Bfper guineense on
insect pest damage to cowpea pladtsrnal of Young Investigators, 20(1): 1150-1154.

Ajibade, S. R. and Amusa, A. N. 2001. Effects ohdal diseases on some cowpea lines in the humid
environment of South Western, Nigerdaurnal of Sustainable Agriculture and Environment, 2(3): 246—-253.

Amadioha, A. C. and Obi, V. I. 1998. Fungitoxic igity of extracts fromAzadirachta indica and Xylopia
aethiopica on Colletotrichum lindemuthianum in cowpeaJournal of Herbs, Spices and Medicinal Plants, 6(2):
33-40.

Amadioha, A. C. 2003. Evaluation of some plant &otis agains€Colletotrichum lindemuthianum in cowpea.
Acta Phytopathool ogica et Entomologica Hungarica, 38(3-4): 259-265.

Alghts reserve! @. BY

This work byWilolud Journalss licensed under @reative Commons Attribution 3.0 Unported License
26




D. N. Enyiukwu and A. N. Awurum: Continental J. Agritural Science 7 (1): 23 - 28, 2013

Asawalam, E. F. 2006. Insecticide and repellanperiies ofPiper guineense seed oil extract for control of
maize weevil,Stophilus zeamais. Electronic Journal of Environment Agriculture and Food chemistry, 5(3):
1389-1394.

Aveling, T. 2007. Cowpea Pathology Research Pi&t@outh Africa, 1-7 PP.

Awurum, A. N. 2000. Effect of planting date on idence and severity of some fungal diseases of cwpihe
humid tropics of South Eastern, Nigerdaurnal of Sustainable Agriculture and Environment, 2(1): 128-133.

Barnet, H. I. and Hunter, B. B. 1979. lllustrateshgral of imperfect fungi (8ed). Burgress Publishing Co.,
Minneapolis, MN 165 P.

COPR (Center for Overseas Pest Research) 1981c@&dsbl in tropical grain legumes. London, UK, CRP
63-105 PP.

Enyiukwu, D. N. and Awurum, A.N. 2011. Effects diytochemicals fronCarica papaya roots and seeds and
Piper guineense seeds on germination of spores ©flletotrichum destructivum. Continental Journal of
Biological Sciences, 4(2): 55 — 59.

Echeverrigaray, S., Zacaria, J. and Beltrao, R020Iematicidal activity of monoterpenoids agairst toot
knot nematoddleloidogyne incognita. American Phytopathology, 100(2): 199-203.

Gibbon, D. and A. pain 1991. Crops of the Drier iRag of the Tropics. Longman, uk. P. 111

GPP (Green Plant Protection) 2009. Anthracnose. Disease of pulses, Retrieved June 10, 2011
www.greenplantprotection.eu

Infonet—Biovision, 2011. Anthracnose - Disease Mpgmaent. Retrieved June 10, 204dw.infonetbiovision
org-anthracnose.

Olufolaji, D. B. 1999. Control of wet rot oAmaranthus sp. caused byhaonephora cucurbitarium with
extracts of Azadirachta indica. Journal of Sustainable Agric. and Environment. 1(2): 183 — 190

Okwu, D. E. Njoku 2009. Chemical composition andvitro antifungal activity screening of seed and leaf
extracts fromAfromonium meleguata and Monodora myristica againstSclerotium rolfsii of cowpea plantest
technology 3(1): 58 — 67.

Owolade, B. F and Y.O.K Osikanlu 1999. Evaluatiés@me plant extracts for control of Brown blotdkehse
of cowpea in south western Nigerdaurnal of sustainable Agric and environment. 1(2): 198 — 202.

Purseglove, J. 1976. Tropical Crops (Dicotyledohspgman, London. 440—450 PP.

Reulas, C., Garcia, H. S. and Tiznado—HernadizEM2005. Effect of benzylisothiocyanate on tomatat f
infection development bilternaria alternata (Online). www.z.interscience.wiley.com/journal

SADAFF, (South Africa Department of Agriculturegréstry and Fisheries) 2009. Production Guideliioes
Cowpeas. DAIS, Pretoria, South Africa. Pg 1-15.

Scott, M. I., Puniani, E., Jensen, H., Livesey.JPoveda, L., Sanchez — Vindas, P., Durst, T.Amdson, J.
T. 2005. Analysis oPiperaceae germplasm by HPLC and LCMS — a method for isolatmm identifying
unsaturated amides form Piper spp. Journal of Agriculture and food
Chemistry.http://pubs.acs.org/doi/abs/10.021/{fo48305a

Alghts reserve! @. BY

This work byWilolud Journalss licensed under @reative Commons Attribution 3.0 Unported License
27




D. N. Enyiukwu and A. N. Awurum: Continental J. Agritural Science 7 (1): 23 - 28, 2013

Singh, B. B., Ehlers, J. D., Sharms, B. and Fr€itbe, F. R. 2002. Recent progress in cowpea bngedhn:
Changes and opportunities for enhancing sustainable cowpea production (Fatokun. C. A., Tarawali, S. A,
Singh, B. B. Kormawa, P. M. and Tamo, M. Ibadais.g IITA Press. 21-31 PP.

Wokocha, R. C and Nwaogu, G. A. 2008. Comparatixecity of extracts of three tropical medicinal pta and
ridomil (metataxyl) onPhytophtora palmivora and varietal resistance of cocoa to the black gisdase in
Ikwuano L.G.A of Abia Stae, Nigeri&ligeria Journal of Botany, 21(2): 428 — 436.

Alghts reserve! @. BY

This work byWilolud Journalss licensed under @reative Commons Attribution 3.0 Unported License
28




