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longer. Once established, it does not need much attention, it has a very deep and
extensive root system, soil do not erode casily, and can withstand v :

: 3 ) ery strong wind
z.md‘ even huf'ncancs (National Research Council 2008), Ripe tamarinds (Tamarindus
indica) contain sugar (50%), whose sweet taste is, however, outweighed by up to 20%
tartaric acid which has an intensively acidic taste; some cultivars decompose the tartaric
acid on ripening (sweet tamarind) and can be caten raw as fruit. The fruit pulp is rich in
tartaric and'cltnc acu':ls. high amount of vitamin C and sugar (Spice pages ... 2004),
Phyto-ghem:cal constituents such as tannins, flavonoids, alkaloids and several other
aromatic compounds are secondary metabolites of plants that serve as defence mecha-
nisms against predation by many micro-organisms, insects and herbivores, This may
therefore explain the demonstration of antimicrobial activity by the stem bark and leaf
extracts of 7. indica (Marjorie 1999; Bibitha et al. 2()2: Doughari 2006),

In Northemn Nigeria, the fresh stem bark and fresh leaves are used as decoction mixed
with potash for the treatment of stomach disorder, general body pain, jaundice, yellow
fever and as blood tonic and skin cleanser (Doughari 2006). The plant is widely used in
traditional medicines in Africa for the treatment of fever, dysentery, jaundice, gonococci
and gastro intestinal disorders (Kheraro & Adam 1974; Kobayashi et al. 1996; Ferrara
2005). The foliage is common mulch for tobacco plantings. The seed coat extract is a
polyphenolic flavonoid that has been shown to have anti-oxidant properties (Ferrara
2005). The seed extract possesses anti-snake venom properties (Ushanandini et al, 20056).

Research has shown that latex of pawpaw (Carica papaya) has anthelmintic action
on Ascaris (Entorobilis vermicularis) and also used for rubber production. The leaves
are cooked with other plants to treat fever, typhoid and malaria; in some parts of Asia,
they are steamed and eaten like spinach. Also contains carpaine- an anthelmintic
alkaloid (a drug that removes parasitic worms from the body) which be dangerous
in high doses. Also the juice has an anti-proliferative effect on in vitro liver cancer cells,
probably due to its component of lycopene (Rahmat 2009).

Management of nematodes is difficult and the most reliable practices are preventive,
including sanitation and choice of plant varieties. Once an area or crop is infested,
damage to crop is reduced by adjusting planting and harvesting dates, and irrigation or
by the use of soil amendments. (Akhtar & Malik 2000).There is a substantial evidence
that the addition of organic matter in the form of compost or manure will decrease
nematode pest populations and associated damage to crops (Stirling 1991; Akhtar &
Alam 1993; Oka & Yermiyahu 2002; Walker 2004). Allelochemicals are plant-produced
compounds (other than food compounds) that affect the behaviour of other organisms in
the plant environment. For example, a Sudan-grass and sorghum contains a chemical
named dhurin that degrades into hydrogen cyanide, a powerful nematicide (Luna 1993;
Forge et al. 1905; Wider & Abani 20100). Various plant extracts have been evaluated for
their anti-nematicidal properties against different pathogen (Tripathi et al. 2002).

In view of these, research work was conducted to observe the effect of 7. indica and
C. papaya root extracts on the hatching of eggs of M. incognita.

Materials and methods

The practical experiment was carried out in the Crop Production Department laboratory
of the Federal University of Technology, Gidan-Kwano campus Minna, Niger State of
Nigeria in a location between latitude 9°37' N and longitude 6°28' E in the southern
Guinea savanna zone.
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Collectlon and preparation of crude
extract of 1. Indies and C
+ PRpRYA rool

The roots of T Indica wers coll
ected

{owcost, Minna, Niger Stato, The "mm:ﬂr (l' filly established tree in Maikunkele
cutablished papaya tree in the Federal Mmm; I:'Pﬂ)'ﬂ were collwlod from a fully
Maikunkolo in Minna, Niger Stato of Nigeria o oty D o

The roows of both 7. indica and C. papaya were dug out from the soil ush
and carefully cut out using cutlass, washed gently and“ running - '"“,!m'w o
mnn}:cly .pul into different labelled polythene bags Anuﬂ-.e materials .,:';
:‘;Id‘ . Crop Production laboratory of the Federal University of Technology.
idan-Kwano Campus, Minna. From the roots of both plants collected, about wo
kilogrammes (2 kg) each were weighed, chopped with knife in a tray and then mﬂl‘lﬂ:
into smaller particles using mortar and pestle. About 200 ml. of distilled water was
measured from the 61, uslng a measuring cylinder and added to each of the pou
wots of 1. indica and C. papaya in different plastic buckets, The pasics were i
with clean glass rod for proper mixing Both pastes were blended in a Philip electronic
blender for 2-3 min for homogeneity to be attained. They were separately poured into
plastic bow! and covered with aluminium foil paper 10 evaporation crude
materialy were allowed to settle for 24 h. After 24 h, ﬂ:cpr:;“mmg duulled xﬂ' was
added and stirred. The paste i
Whatman No. 1 filter paper. The resultant solution was
5 About 2-3 drops of streptomycin sulphate was added 1o prevent formation of bacteria

growth in the concentration,

of concentration of crude extract

Preparation
prepared (5), (5/2), (8/10) and (5/100) where:

Four different concentration levels were

(5/10) One-tenth
(8/100) One-hundredth of the gtandard solution

They were prepared a8 follows;

S Thcundiluwdmndudmluﬁon rcprdedalﬂwnmdﬂdmklmiﬂanmmﬁm

@ry To each volume of standard stock solution ($) equivalent volume of distilled water Was
added

1oy To cach volume of standard stock solution (5) 10 equivalent volume of distilled water

was added : : s
(5 To each volume of standard stock solution ($) hundred equivalent volume of distilled
100);  water was
(o} Distilled water/control
Ty Treatment 1. T indica
papaya (T,) root extracts

Ty Treatment 2, C. papay®
Ty: Treatment 3, Mixture of T indica (Ty) root extracts and C.

Collection of inoculums .
The pure culture of Meloidogyne incognitd 14 one was procured from 2 heavily
infocted okra plant (Abelm esculentus) 0 Kwano village, Minnd, Niger
i the culture plot were up-rooted and

i carried to the
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were removed from the roots by cutti ‘
placed in @ Petri dish and mfv;“.]',‘,ﬂ;"fh;ﬁ‘;h;"g. short pieces for easy handiing,
Tmasses. Fresh and uniform egg masses of M. incognita 'mlet;:’“? matured egg
cach treatment. Precaution and time were taken into considmc:ﬁon using forceps for
c?lloctod cgl masscs within 1 h to avoid their hatching prior to imt?mymlm-aﬂ the
dishes of 9 cm diameter were used for the study, They were arran on. Plastic Petri
completely randomised design. For each plant extract, four lg;mmmma
was set-up for each plant extract, The Petri dishes were 1imdr?;;dmm§h i Psquares :
msyFoounn:g of hatched larvae and larval mortality. p g
or each concentration of the ex i poured i 1
dish using a syringe (calibrated 20 rﬂ.ﬁ’ mgc?:;.ogxﬁlg;g”m ﬁ&%m
were added to each Petri dish containing the extracts and distilled water of equal
volume. The ambient temperature of the laboratory ranged from 29 to 31°C
The effect of different concentration levels on the hatching of M. incogn;'ta (the total
number of larvae hatched and mortality) was determined at six-observation time of 3, 6
ot 48 and 96  intervals. The hatched larvae were counte usin the igh microscope.
All the data collected were subjected to one-way ANOVA (analysis of vanancc}
using SPSS (2007) means were separated using Duncan Multiple Range test (Duncan

1997).

Results
Inhibitory response of root

Root extract of 7. indica delayed
M. incognita as shown in Table |. For treatment 1 (T,) which is 7. indica, after 31

there was no significant difference (p > 0.05)

icant (p < 0.05) difference between S, S/2 and /10, §/100 and the control, while egg
hatch increased with {he increase in period in al i i
number of larva hatched in the control, However,
number of larva hatched increased. Table 1, (T1)

significant (7 = 0.05) difference between §/100 and control at
a significant (7 < 0.05) difference from 12 to 96 h, indicating that the concentrations of

extracts'l‘.indicaauegghmhan.mcogniﬂ’

Table 1. Inhibitory response of root extract of T indica on egg hatch of M. incognita at different

period.
Period

Treatment “3h 6h 12h 24h 48h 96 h
N 0.00° 8.00° 9.00° 11.00° 18.00° 22.00°
S 2.00° 10.00* 13.00° 16.00° 21.00 « 27.00°
S/10 5,00° 12,00" 14.00° 19.00: 26.00° 33.00°
S100 8.00" 13.00* 16.00° 24.00 37.00° 41.00°
C 10.00" 13.00" 34,00" 51.00" 77.00°* 122.00*
SEM 0.90 0.60 2.05 3.23 5.06 8.51
LS * * * » * *

significantly different at (p < 0.05)

Note:Mwuind:wmoolmm followedbyﬂwmeleuﬂu'enot

according to Duncan’s multiple range test.
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DAY PPN & PO AV af C. papaya and on
g hatch of M. incognita
Shnitee trend Wwas observed for treatment 2 (1) which was C. papaye, ogg hatch was
ohsrvd after 21 i standand solation but thete was a significant difference between all
e concentations 8t 3h with inorease in tine as shown in Table 2 below. After 6,
e Wae B0 sgnificant differonce botween & and 972 but there was a significant
At AR and 96 h of observation at all times of exposure. The control showed
high value of dmifioant difforence than other concentrations, ogg hatch decreased with
andii concentration and inoreased with fncrease in period of exposure.

of toat avirwens of C. papays amd T. indica mixiere on cex haich
bl g
fie © showed the nhibitory effects of treatment 3, on the ogg hatch of M. incognifa.
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Perd

Thvatnnnt i oh 12h M4h 48h 9% h
R A AT B s
K3 2008 so0t s00¢ 15.00° 19.004 28.00°
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¢ 1t 2200 00 4000 72.00* 98.00*
SEM aw 148 223 286 a8 584
m i - - - » -
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§/10 and then S. At 6h there was no significant difference

: between $10
mwldlm' bﬁwm‘ S, S22, S/I10 and S/100. Eghﬂlbw-'m.':
mﬂmmﬂmmdmﬂ:mﬂmmhunnluh
highest value of egg hatch inhibition with time making it is the best reatment.

Response of root extracts of T. indica on larval mortality of M. incognita
The effects of T. indica root extracts at different concentrations and fi exposure
mlﬂvﬂmlﬁymmﬂthiTabIerebw.mwwwm“
m@mﬁd@ﬁmmwmmMmmm' was highest m the
standard solution and lowest in control. At 3h, there was no significant differcnce
betmaﬂﬂwmﬂﬂ'ﬁﬁm&lawalmﬂﬂﬂystamda6h.3wmw
mmeodﬁmmﬁms,ﬁmemmdgﬁﬁmmdiﬁummmdﬁ
§/10 and §/100. At 12h, there was significant difference between S, S/2 and other con-
mﬁ:ﬁombmmuewmmsigniﬁmdiﬂ'umbummo,deCMNL
wwnosigniﬁcmtdiﬂ‘erencebetwems,m,mo, S/100 and C. There was also
i ’cmtdiﬂ'ermoebetwem6m96hatsmwﬁdnmus

no
«C" exhibited the lowest larval mortality.

exhibited the highest larval mortality while

PWY’MWMWOIMW
diﬂ'amccbamﬂtm' at3
at 6 h for § and /2 where S/2 was more

Response of root extracts of C.
Similarly, treatment 2 showed no significant

h prior to treatment 1. Larva mortality started
igni Therewasnosigniﬁcantdiﬂ’crcnoebetwemSmdcmmLandnbohem

$/10 and S/100; le.%mdﬂhmmmmﬁgnmmammmﬁe
comenuaﬁonS-At%h,Salu'bitedthebighealarvamuﬁtym
gbowednosiglﬁﬁcamdiﬂ'amoebetwemmcconommﬁMuﬂnym:n
sigtﬁﬁmﬂiyrelated.moonuolahowedthclowwtmmuﬁtym

M. - -

Meﬂ?wtsofrootextmctsofmmlentl%onﬁl. bmognﬁammnwnmmkh.,Tb

MRMedﬂ:atlawamomﬁtymnedat3hforSl2mﬂikcmhﬂw
and24hf0rSIlw.AI48h.S

whuclm'vamomlitystartcdatﬁhfbrs, 12h for S/10 and 2 :
axh‘biwdﬂ:ehighestlnwammﬁtymw;thmwnswsxgmﬁummﬂ‘umm

Table 4 Rmpomeofmotamdsoffmdiwwhmlmauhtyofﬂmm
Period

Treatment 3h 6h 12h 24h 48h 9% h
§ ! 00* 6.00* 8.00° 17.00* 17.00°
82 g.gg g.oo" 4.00° 7.00* 16.00° 16.00n
810 0.00 1.00° 2.00° 8.00* lz.g Ilg
5/100 0.00 1.00° 1.00° 3.00° 9. 9'01r
c 0,00 0.00° 1.00° 3.00" 5.00° s,
SEM 0.00 0.19 0.50 0,66 LI LIt
m : Ns » * * *

significantly different at (p 5 0.05)

Note: Means in the same column blhwdbyﬂwmnloﬂunml
according to Duncan's multiple range test.
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S22, 57110, 5100 and C as they are all significantly related. At 96 h also, § exhibited the
highest mortality rate; S72, $710 and 100 are significantly related and have no signifi-
cant difference. But the standand concentration and control have significant difference
from other concentrations, with control having the lowest larva moctality rate.

Discussion

The oot extracss of all the selected botanicals delayed hatching of egg of M. incognit
(ul‘é)m&dimmm‘-ﬂwmm
ﬂﬁ@dﬂh&umamn:mumw
wh&m&cmmm&u\n‘w{smw
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leaf extracts of some other F
Bello et al. (2006) mboﬂ:nx‘;mw by Adegbite and Adesiyan ©o0%)
extract and Delonix regia, Cassia siamea C:m:ﬁ hatch of M. incognita with neem
Combined root extracts of 7. indica and E: sieberiana and T. indica, respectively
botanicals in delaying and controlling the h::hl’“)'“ were found to be the most effective
mortality rate and high inhibition rate cmmmf of eggs of M. incognita with highest
Bxﬂ'ﬂﬁﬂﬂdﬁlmc.papayummm.mlow:tm followedby T. indica root
with the standard solutions could be as a result of .}w'“'i“‘h"""'h_ of hatched larvae observed
of the plant extracts that might have some = ‘“m?eff.ecuofﬁwchuniah
investigations on T. indica extracts reported umi“" “‘d”w h::pﬂﬁﬂ. Pharmacological
(Pousset 19%9), hypoglycaemic, cholesterolemic, cytotoxic antibacterial, antifungal
trointestinal (Coutino-Rodriguez et al. 2001), hypoli 'ﬂmmd ”hm:]:l ;‘.n:nm.)._ -
(Ferrara 2005). The phyto-chemical examination of m“"’“““ = X . f: uthmm
of T. indica afforded two triterpenes i.e. lupanone and lupeol. Both Zom“”’ g cs
lites) have been isolated for the first time from T. indica (fmam et al. 2007). The leaves
of papaya with alkaloid have many pharmaceutical and therapeutic uses (Ghosh' 1994),
The increase in larvac mortality over time with increase in concentration of plant
extracts indicated that the test plants could be more effective at a higher concentration
level. Adegbite and Adesiyan (2005) and Bello et al. (2006) reported similar observation.

In this research work, effects of T. indica and C. papaya on egg hatch of
M. incognita, lowest number of hatched larvae and highest mortality were recorded in
the standard solutions (S) followed by (5/2) i.e. One-half of the standard solution while
juvenile hatching increased with the corresponding increase in extract dilution, with the
control “C” having the highest hatched larvae and lowest mortality in all the selected
botanicals. This study showed the effectiveness and possibility of using the root extracts

* indica, C. papa}mmdbnﬂlcombhmﬁmforthemhibiﬁonofegghmdluﬂwmol
gf‘ TI"OOt-k'nOt nematode, M. incognita. The standard solution S of all the aelected
botanicals was more toxic and effective than the other concentrations and combinations
of root extracts of T. indica andC.papayawasﬂ!enws.tcﬁ'ectwcofallm.csdedod
botanicals in the inhibition of egg hatch and larvae mortality, followed by T. indica root

d then C. a Toot extracts. g

em?:tsc:zclusion, ﬂf;iaybotanicals can be used as a source of cheap mﬂfﬁ
nematicides ofmt-hxotmmm&&mmotexmmsof_thetwtplmjsm kg
for root-knot nematode control which will be an economical mmmm"‘_mbamm_
option. There is increasing hope for a bright fisture in ldﬂn“_fy‘“sm betppripbc LT
cides which will reduce or replace the e Onﬁ'icndly However, further study on
which are usually expensive and non-environmentz! i needed to classify their
 entification of active compounds of these plant s

nematicidal efficacy, especially on M incognita:
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control of plant parasitic :a‘re\fieW. Bioresour Techno &

AkhtarM,Muhkoormm.lm.Uﬁlmnono waste materials nematode

Bioresour Technol. 45:1-7. ; Effects of
5, Alegbejo MD. 2006 AUBIS: L% phytopathol Plant Frck

control: a review.

Bello LY, Chindo PS, Marley P

larval hatch of the root-knot nematode, Meloidogyne
39:253-257.




Downicaded by Seifle Lad Yomsa] i 0558 15 Sawenier 2903

AT of PRty ool Phond om0

||ﬂl Vi !Ihllil W M
o ‘ ?&qﬁ'ﬁuﬁ ) Wiy of i
' oy I 3 :réf L (W ;t:.

‘ |

|
|
J A
" daad|
giily
1

\ -I:! / ! ;".‘. " . I“u
‘ I ‘ | Dy nll '||iru N " t |
'y 4
" ‘ %mm;mm %’
" % _ ‘ﬁ'i-'* " m

m (Vibiime ol Filia's Mm Wi 1
Jlmﬁuﬁ Nl ol Mow Yok, WY Ve Mot

M, All MB, Al IW i, 1
M% i ;d el ) -
wrm (i il uW :E Nlm Jifbpp-s/ m':’uh i b/

B ooy, s, oot 4
harms w..:m it

wumn '!H
W t umﬂmTMkIMI |MI :rmf
Al é"fn nnnmm;mm, |
/, Yo ,,-,* u.m,mmmmummumwummm

SR
L 1o ummm Pratiguss, Wilipess () Puiiss

m w bioithi ll
M jiij /fwww mnh-n i/ rwnw}rm}m o0l

i MM o), 2004, § Hasent ON Ban, 16300 Availabile from
it Mﬂ!ﬂﬁmyh‘lmm Al Jutinl

o woninl i Ok, €A t‘AﬂfMP

farnaliie nemmatides. Wil &MD

wl KO, How B8, 2002, BTt of plai extrsi o
on ¢ Altwrnaria fint ke MMWWM

Vidaraihi M, Mashiah DI, Kemmparain K. 7000, Th sl
o Copamiion) o i, oyithr e, 1001 AAN

L fopr Cgin o g i s

§=m {‘"




