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ABSTRACT: A study was carried out to assess tliecéfeness of cassava tuber peel, locust bean, lanskneem
leaves in plant parasitic nematode control on can@e IR48. The two rates (1.5 and 2.0 ton/ha eatlkhe tested
soil amendments gave good nematode control on cowpelR48 as compared with the control thoughtarie/ha
locust bean husk treatment was not as effectithea® tonne/ha locust bean husk, 1.5 and 2 tonm&itla of cassava
tuber peel and neem leaf in increasing yield of tieated cowpea. The results indicate that theasoendments
significantly improved growth and yield of cowpea tR48, suppressed plant parasitic nematode ptpnlauild-up
in the soil and reduced the galls on cowpea roots.
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Introduction

Cowpea is an important food crop in Nigeriaichhsuffers damage and yield reductions as a regult
plant parasitic nematode infection (Babatola ando@ute, 1991). The use of synthetic chemical
nematicides in the control of parasitic nematodesamd crops has been a point of criticism for some
years. This is because synthetic chemical nerdacare very expensive, not always available atiine
of need and not always biodegradable thereby bewprsources of pollution in the environment. It
becomes imperative to search for alternative methduch are cheaper and environmentally friendly.

Hoan and David (1979) suggested the use aftphaterials that have nematicidal propertiesttier
control of parasitic nematodes on food crops. Ismad Badawi (1998), Youseff and Amin (1997),
D’Addabo et al., (1997), Goswami (1993), Babatola (1989) and Quethdeet al., (1995) reported a
reduction in the population level of parasitic néodas of food crops following the incorporationceitain
nematotoxic plant materials into the soil.

This study was conducted to evaluate thectiffeness of cassavannihot esculentus)tuber peel,
locust beanRarkia bigiobose) husk and neemAgadirachta indica) leaf in root-knot nematode control on
cowpeaVigna unguiculata (L) Walp cv. IR48.

593



Biosci. Res. Commun. Vol. 15, No. 6 (2003)

Materials and M ethods

The experiment was conducted on root-knot atede infested field measuring 30brasing a
randomized complete block, design. There wereoBKsl and 7 plots per block, with 1m each alley ways
left in-between each plot and block in order toverd treatment interaction. Preplanting field ntode
population was estimated from soil samples takewlomly from 1-15cm soil depth. Cowpea (cv.IR48)
seeds were sown three seeds per stand and twopewsglge, at spacing of 25cm within the row. Two
weeks after planting (WAP), seedlings were thindedn to two healthy plants per sand.

Cassava tuber peel, locust bean husk, and resves were air dried and ground to a fine pavsarg
attrition mills. Each of the three soil amendmemése applied at the rates of 1.5 and 2.0 ton/hiaamging
method along the ridges 2WAP while the control plwere left untreated thus there were 7 treatmesath
replicated 5 times in all the plots. Manual wegdimd insect control measures using an insect{€ldeis)
were carried out promptly and when due.

Data were collected on leaf number and phaight at 8 weeks after planting. Pod number,Ipodth,
50% flowering data, number of seeds/pod, pod weitfiteshing percentage and grain yield were also
taken.

At harvest, soil samples were collected foalf nematode population count, Root knot nematades
the soil samples collected at planting and hamgstiere extracted by the method described by Sguthe
(1986) using 2009 soil samples.

Root-knot nematodes in each sample were edunhder a stereo microscope. Also at harvest, the
roots of cowpea plants were assessed for gallg @shating scheme of 0.5 where 0=no galls, 1=5%edal
roots, 3=26-50% galled roots, 4=51-75% galled ro6ty6-100% galled roots (Sasseal., 1984).

Data collected were subjected to analysisvarfance and means were separated using Duncan’s
Multiple Range Test.

Results

The effects of cassava tuber peel, locust beak, and neem leaf on mean number of leaves/pkamtt
height, pod length and 50% flowering date are shiowiable 1.

The cowpea plants on amended soil had betgetative growth in terms of significantly highedues
of number of leaves/plant and plant height tharcthrol plants.

The treated plant also attained 50% flowegadier than the control while the pods were digantly
longer in the treated plants than in the cowpeatplgrown on un-amended soil. The different typed
rates of soil amendments did not differ signifitaamong themselves with respect to plant heiglat 5
flowering date but the number of leaves/plant wgsiicantly lower in 1.5 tonne/ha of both cassanber
peel and locust bean husk than in other amendm@itsilarly, pod length was significantly lower in5
tonne/ha of locust bean husk than in the otherstgesoil amendments.

Table 2 shows that mean pod number/plant seenber/pod, threshing percentage and grain yiald/
differ significantly as a result of the differeméatments. Treated plants had significantly mamspvhich
were better filled and consequently higher yieldant the control. Though the amended plants did not
differ significantly among themselves in respectttoé pod number/plant and threshing percentage, the
mean seed number/pod and grain yield differed Sogmitly. Locust bean husk treatment at 1.5 tolmae/
was not as effective as the other types and rétasmiendments.

The final nematode population and gall ineete significantly reduced in the treated cowpeaid
than in the control (Table 3). However, it waseted thatl.5 tonne/ha locust bean husk amendmesnt w
not as effective as the other amendments treatnvenite the 2 tonne/ha neem treatment resulted én th
significantly lowest root fall index.
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Table 1: Effects of Cassava Tuber Peel, Locust Béask and Neem Leaf Treatments on some Growth
Parameters of Cowpea cv. IR48.

Treatment M ean number of Mean plant Mean pod length 50% flowering
leaveg/plant at 8 height (cm) at 8 (cm) date (days after
WAP WAP planting
1.5 ton/ha cassava 121b 39.5a 18.5a 46a
tuber peel
2.0 ton/ha cassava 145a 40.1a 19.2a 45a
tuber peel
1.5 ton/ha locust 130b 38.7a 16.1b 46a
bean husk
2.0 ton/ha locust 142a 38.8a 18.3a 46a
bean husk
1.5 ton/ha neem 148a 36.9a 18.1a 46a
leaves
2.0 ton/ha neem 149a 37.6a 19.4a 45a
leaves
Control 74c 31.1b 11.0c 51b

Means followed by the same letter along the sarhenmoare not significantly different at 5% probitygilevel.

Table 2: Effects of cassava tuber peel, locuahbrisk and neem leaf treatments on yield paramefer
cowpea cv. IR48.

Treatment Mean pod M ean seed Threshing % Grain yidd/ha
number/plant number per pod (tonne)

1.5 ton/ha cassava 27a 16.6a 69.6a 1.2a
tuber peel

2.0 ton/ha cassava 28a 16.9a 71.1a 1.3a
tuber peel

1.5 ton/ha locust 26a 14.1b 69.5a 0.9b
bean husk

2.0 ton/ha locust 27a 16.6a 69.0a 1.3a
bean husk

1.5 ton/ha neem 27a 16.1a 69.2a 1.2a
leaves

2.0 ton/ha neem 29a 19.9a 72.0a 1.4a
leaves

Control 18b 9.7¢c 60.7b 0.6¢c

Means followed by the same letter along the sarhenmoare not significantly different at 5% probityilevel.
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Table 3: Effects of cassava tuber peel, locuahldeusk and neem leaf treatments on parasitic relmat
population/200g soil and gall index cowpea plants.

Treatments Initial nematode Final nematode Gall Index
population 200g sail population 200g soail
sample sample

1.5 ton/ha cassava tuber 866 568a 1.2b
peel

2.0ton/ha cassava tuber 871 560a 1.0b
peel

1.5 ton/ha locust bean 851 671b 1.7b
husk

2.0 ton/ha locust bean 911 503a 0.9b
husk

1.5 ton/ha neem leaves 857 495a 0.8b
2.0 ton/ha neem leaves 881 410a 0.4a
Control 889 1520c 3.8d

Means followed by the same letter along the sarhenmoare not significantly different at 5% probityilevel.

Discussion

The observed poor growth and yield of thete@rplants show the adverse effects of the pacasit
activities of the nematodes on cowpea. Earlieestigations carried out by Ismail and Badawi (199&)
Oyedunmadet al., (1995) support this finding of stunted growtlddow yield in nematode infected crops.
The improved growth and yield of cowpea on the afeensoil could be due to the presence of
nematotoxic residues left in the soil as a resuthe decomposition of the cassava tuber peel,ipdmksk
and neem leaves.

Addition of organic amendments to the sos8 baen reported to increase the population of antatic
micro-organisms and nematophagous fungi which redgilant parasitic nematode population in the soil
(D’Addobbo et al., 1997; Umara and Goswani, 1996). The lower gait index of the treated cowpea
plants support this claim. In addition, the decosgtl amendments may also add organic matter &othe
which is likely to further encourage better growatid development of the treated cowpea plants.

Neem has been reported to contain active coents including Nimbine, Nimbidine, Nimbinine,
Thionemone, Margosine-0 (Hussainal., 1984) while parkia husk has been reported tdatoralkaloids,
saponins, tannins and cardiac glycosides (Ach@B7). Cassava tuber peel has been reported tainant
large amount of parasitic acid (Hydrocyanide) wgheater concentration in the phelloderm. Other
breakdown products like ammonia and toxic chemifral® microbial decomposition of cassava tuber peel
are also nematotoxic (Egunjobi and Larinde, 1973)l these reported chemical components may be
responsible for the observed nematotoxic effectb@fplant materials used as organic amendments.

In conclusion, the results indicate that amastuber peel, locust bean husk and neem leabibs s
amendments at either 1.5 or 2 tonne/ha can proaideffective control of plant parasitic nematodes i
cowpea cultivation though applying locust bean haskhe higher rate is more beneficial than theelow
rate in increasing cowpea yield.
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