| ——
: Effectx of sgmevEs CXErIRiE S MOPER SEWES SN LS e e .

FUW Jomrmal of Agriceltare & Life Sciemces Vol. 1 Na. 1, 2017
ISSN: 2545-514100 e-ISSN- 2SL3SISEX .
. Emad Fusjals@ gmatl com. Fewjalsa yaboo com
& Fawjals Peblication 2017
STUDIES ON THE EFFECTS OF AQUEOUS EXTRACTS OF NEEM BARKS AND ‘LE.—\W
’ TERMITES AND EARTHWORAIS NS0

Ojumeocia’ . A.O- Sheaib’. P. and Adelaja’. O. J.
"Deparument of Crop Protection. University of Dormn. Dorin. Nigenia
“Department of Zoology, University of Ilorin, Dorin, Nigeria
sCormesponding A weior s Email: oiumoolaolusegue @.gmail com

ABSTRACT ' .
Esxrworms and tomites &¢ W0 —oil macro f2anas known to perform mportant soil fom
cartyworms do mot bave 2y derimental effect on Cops- termites c2n a;mq both znnual =nd peremmiy ele
caasing sigmificant vigd losses Thozgl synthenc mseguades are e_ﬁ'acnve i the control of field m:m%
like temites. their residues agnicaltural soils and water have negauve effects on pen:ﬁcial s0il organisme 1-
carthworms. Exwracts of different neem part have beea reported 2s eco-friendly altematives 1o w::mhh
imcecticides. This stedy investigated the toxicity of the agueoas extracts of neem barks and leaves 1o ‘ﬁb?
soils treated with vaing concentrations L. 23a 50 1095, 15%. 30% znd 100%%. The effects of the 50% iu‘r-
concentration {(LCs:) of both extradis on the burrowing time. waght znd montality of earthworms in treateq s;i
were also determined. Neem bark aqueons extract caused a significantly (p<0.01) highar mean mortatiry :i'
tormites than necm leafl exracs al 1. 3. and 5 days after treatment. Mean percentage mortahity °fwmh$
creased as the concentration of both exracis increased. In 2ddition. both 2queons extracts reduced the weigy
of the cartiworms exposed 10 them for 7 and 14 davs while also InGreasing the time they 100k 10 burrow. Ther
effects on the eziiworms Wt however significantly (p<0.01) less demimental than that of Chlorpyrifes
(20EC). Neem based +nsecticides therefore stand 2 chance I the control of termites but should be used wig,
discretion Soce they could exert detrimental effects on the activities of earthworms. ’
Keywords: Neem bark. Nesm leaf, Aqueous extracts. Termites, Earthworms

activities. earthworms 2nd termites have been reported 1o be
2maone the three most mmportzat <0il macro fauna (Eggleton &f al.. 2000; FAO. 2008). Termite activities i te
accs'.‘s?tem incluede the jals made up of cellulose They also help m e
nzm;al recycling of crganic matier and mutrients (Ndiaye ef al. 2004). Similarly, earthworms help dgs
organic matter components of the <oil like leaf litters. Their excreta known as cast helps improve soil numien
and makes them readily available for plants In addition. they help aerate the soil through ther burowing
activities (Blakemore, 2006; Nyle and Ray, 2009; Lavelle and Spain. 2011). While earthworms do not cause 2y
damage to gops m agroccosysiems. termites infest farmlands causmg severe dcstrficn_m 10 crops resultng mw
serious economic losses (Owa er at. =0Y% Abe er al, 2014). In the case of termite infestation on crop Ik
svnthetic insecticides have often been used as a fast and effective way 10 contain the pest. Unfortunately, &2
o Isteral nse of sech synthetic pesticides has resulted into 2 number of health and environmental effects tha &
all 100 deleterions. The negative impact of insecticide residues in agriculural soils and water oa the blodiversity
and ecological roles of earthworms is one of such effects (Hole er al., 2005). In the search for eco-fricadly
alternatives to conventicnal insecticides. several plants have been screened and found to have signific
mortality effects against 2 number of insect pests including termites. Neem (4zadirachta indica) 18 onebqurxf!
with a wide spectrum of biological activity including termiticidal activities (ICAR. 1993). Neem extract 1S B3%
up of a mixture of biodegradable natural chemicals that have been reported to be relatively safe to W—N‘:‘i
organisms including earthworms. According to Lal &7 al. (2001). chemicals may not result in the mortaliy &
earthworms in soils but may negatively impact important traits, behaviours and activitics which influcace &
fanctioning.

This study thercfore investigated the effects of aqueous extracts
concentrations on t_cxmitcs in treated soils. The effect of the 30% lethal
(from the termite bioassay) on the weight, burrowing time and mortality of test carthworms was

of neem barks and leaves A \\‘if}‘is:
concentration (LCso) of both cxirx
also stadr

2.0 MATERIALS AND METHODS

2.1 Soil : ' :
i . ey OF
ﬁool,l;f;ﬂf 3?“’ ot Ao ‘%Omll" selected farms from within the premises of the study area - U““.m?‘:g
loria llocin, Nigeria (8 SO, 4.65°E). Sail samples were collected from 10 maize farms 9 soybaan BT g
Finch bag was laben:dm each farm, 12 sub samples of soil were collected and homogenized i 3 pobytt ‘{zui

appropriately and taken to the laboratory where they were air @ifd‘% ‘
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Liffects of agueons EXIracts of necn DATFERS
then sterilized by heating for about 30 minutes. The sterilized soils were WRI=aET
il when needed.

] samples were
¢ bags and kept in the refrigerator unt

:'errtl g0l
Mull‘(' in jabelled pnly(hcn
3.2 Neemt Aqueous Exiracts '
Neem leaves and barks were collected around Spm from Tanke, Arca of Horin, Kwara State. The collected neem
parks and leaves were ait dricd for 24 hours afler which they were ,qcpnmlcly soaked in watcr for another 24
hours. Muslin cloth was aised to filter the extracts and remove any plant debris. ‘The stock solution of ncem leaf
and bark extracts were diluted with distilled water to lower concentrations of 2%, 5%, 10%, 15% and 30%.

tored in plastic containers and kept at room temperature as (iltrate and until needed.

n the study area.

These were &
ermitaria withi .
thin 2 ventilated 5

Termite popul for toxicity bioassay were obtained from 1

Collected termites were maintained on a mixture of dried litters and termitaria fragments wi

Jitre plastic container at normal laboratory conditions (25-30°C, 70-75% relative humidity). The soil in the
rermite culture was_occasionally moistened to enhance the activities of the termites. ites were then
idcntiﬁcd as hclm‘u’.!"}l o lhf: family termitidae and sub family macrotermitinac using the work of Malaka
ation of termite castes was done using morphological traits described by Bignell (2010). Only
Al

1996). Identific
worker and nausate soldiers were used in this study

2.3 Termites
ulations uscd for the

0 some agricultural lands in the
e of the soil from their
The soil in the culture
level with majority

3.4 Earthworms

The carthworms used in this study were collected from strcam sites adjacent t

sudy arca. Ean}':wonns were collected and maintaihed in- a 5 litre plastic containing som

d with dry grass. Injured or dead carthworms were removed from the culture.
were identified to species

habitat mixe
st by occasionally sprinkling water on it. Earthworms

was kept moi
belonging to the genus Lumbricus.

3.5 Experimental Procedures

;}.f.sl g(i;:;:;aydo? loxgici:]y of neem aqueous extracts to termites
1 cterminc i
{1008) of stZrilizcd sl::i “‘:: t\;’:;?hcl(’ifc_cl of neem bark and leaf aqueous extracts on termites. Hundred grams
(R ons of neem leaf aque (%u ed into small .plaslic containers (350ml capacity)- 20mls of the different
Coringe. Different s wccle ! sde;(trac.ts was introduced separately into the small containers using a 20ml
O wact was replicatcd 3 times .cT or different coqcentrations of each extract type. Each treatment of neem
e introduced into each exécdmiz?al(zo? termites (10 workers and 10 soldiers) collected with a pooter
N overed with lids bearing unit of neem leaf extracts. The setups were labelled appropriately
minute holes for ventilati § ' |
D ciment with dis tlill llcl:::in?v’;.t e'fllsazanlle procedure was followed with neem bark aqueous extracts. A control

also setup. Data on percentage mortality of termites were taken 1, 3 and 5

b

days after setup.

ﬁﬁézhi:);rses;y (:rln;e(ss%(:)nse of ez.lrth.worms to LCsp of neem aqueous extracts
gr g) of soil mixed w]l(th dry litters was put into a transparent plastic ¢750ml). The soil wa
e it wet but not waterlogged. 20mls of 22.0% necm. leaf aqueouz

then moistened with 80ml of water to ma
extracts (which is equivalent to the LCs of 1
. f extracts obtai i i
i . 5o of lea obtained during the termi i i
g ;;:lli.n 'tIr’EZrcaf:jer. 4 active adult earthworms whose initial weiglglts and QOJGbTuirtal}ty b'loassaY) s
e body In thuce ‘mto ic set}lp: The 90% burrowing time is the time it ta(;ces OWI:r%htlme A0 e
ot 10 ?) (;m:St so};l. A similar earthworm bioassay using neem bark aqut:o:;n et
s r.no rot ]?cmb .ark aqueous extracts (which is equivalent to the LCso of bS iXtraCt e s
i ytioh had & il: l1]t1y 1o:cxssay) ;vas used as treatment. A positive const:ol ail eXtrath o
Speniments wuioh mc & orpyrffos (20% EC) and distilled water as treatments re vie mepative: control
replicated 3 times. At 7days and 14days after setup t:arthworrsnpse?twelthere i
A ) in each treatment were
Data was taken on the percentage change in weight

;ec\::;ifged a;:;i their 90% burrowing time remeasure
c c » . . y
g nge in burrowing time and percentage mortality of earthworms 7 and 14 d ft

’ ays after setup

%.I]G'Statistical Analysis
e experiments for b i ' ‘ 1
or both termites and earthworms were laid out in a Completely Randomized D
mized Design. Data

from percenta i
ge mortality of termites’ bi
Generalized Li rmites’ bioassay were subjected :
inear Model. Mi , jected to two way analysi . :
ey Bom whith (e loganiomi eqiations (Tsk Brv il e el ol the
obtained. Data from pcrcentiz;:il%;l 1{]nlc eqyat;)ons (Table 1) used to calculate 50% let; 1_1011 g Lopt
carthworms and change in burrowing time of earth ] concentrations, were
earthworm’ . earthworms, perce . P
ANOVA). Where treatments rlilcrccntagc mqna!lty rate were subjected to a onepwa ngle .?hange < weight of
eans were significant, separation of means was d)(/me auy'sls 011: i e
’ sing Tukey’s Honestl
il y

H
R 23
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| us extracts of neem barks and Le@TeS u-r"m‘!_garth Worp, ‘
. aqueous € = : :

. __,,__’-é!-] ol 1o level of significance. All data analysis were done using IBM gpas
ificant difference (HSD) at 170 ' SPSy

' Hati
neem bark and neem leaves nqueous extracts )

Sig
version 21. |
conccnmnion L.CwO0

‘ .
« Fifty percent letha | : - \
Table 1: Fifty pe Loarithmic equation g-()quzuzurc alue (R%) “%‘g&wm\c
' -
e ct \’s13.57ln(x) +8|2.7]3344 o 22,'0]/?’/
Neem bark aqueous c‘(::.: VoS 7785In(x e | \
Neem leaf agueous ex

SCUSSION 78.10) of termites exposed to
AND DISCUSSE, 1o 68.33 and 78.1 the by
3.0 RESULTS tage mortalities (46. ntage mortalities (17.38, 45.00 and 60.71) °b5ew§d°""acm

The mean percen higher than the perce PP et g,

g erved to be ptible to the thy Y
SpiicAs Y (P !\z’orkcr termites Were also obs ) CXtracts n‘he legy
extracts (Table 2)- 3
ternites. bark and neem Jeaf aqucous extract, on the percentage mortality of termigeg

a
9. Main effect of neem | '
Table 2: Mai —ality of Mean perccntage mo:iallgy of Mean PCTCemage -
Test Mean lf;ﬂ:;;:;g(enr:zoo) worker termites (n=10) nausate orete (:f}gw
¢ ¢ 2
Materials
3das  Sdas ldm
1das 3das 5das 1das n .
: 333 8048° 3667
e Eaﬂ; 4619° 6833 78.10° 56.0° 73.33° i o
Neem Lea : b b b
b 62.00 12.86!
SEM 17.38° 45.00° 60.71° 21.91 49.05 w000 o
A t significantly different at p=0.01. das: days after setup
i lowed by the same letter(s) were no :

Mezns value in a columm foll

: increase as extract concentration increaseq
rtality was observed to incre I ed from g,
G e 3), pﬁg:mwi: :il;ﬁﬁcta);lt difference (p<0.01) in the mean percentage mortality of terpe 0% 1y

100 % (Table 3). : ay of observation. Other extract conc - Ca
by 0% and 100% extract cc?ncentlraﬂotflllsatﬁe:: (;}ilg:iﬁ)::antly different (p<0.01) from those of f};ﬁ::ous
intermediate percgntage mortality V;:,friality values of the 30% extract concentration wag how::mlm
lggcﬁegff?xﬁi (;I::(;‘.:gll];af%zm 100% extract concentration at each period of observation. o oy
sig
Table 3: Main effect of concentration of neem bark and neem leaf aqueous extracts on the percentage
nprt:ht)/ of ;r::,::érccntage mortality of Mean percentage mor:ality of  Mean percentagfz mortality
Concentratio termites (n=20) worker termites(n=10) of nausate %EQL
:i::cc; 1das 3das  Sdas ldas  3das Sdas Tdas  3das o
0% 0.00° 0.000  0.00° 0.00°  0.00 ) 0.00° = 0.00°  000° g
2% 23.35¢ 55.00°  71.67° 35.00°  60.00 75.00°  11.67%  50.00° g3y
5% 22500 5417°  7333° 3333 6333° 80.00° 13.33%*¢ 4833° 7
10% 33339 6167 77.50° 40.00°  70.00% 80.00° 26.67°¢ 5333% 7540
15% 39.07%  67.50% 80.83%  46.67° 70.00° 8167 31.67™ 65.00™ o
30% 4667  7500° 89.17° 5333 7833% 8833 40.00® 7167
100% 57.50° 83.33* 9333 . 66.67° 86.67° 95.00° 48.33° 80.00* 9167
SEM 2.4 3.10 1.92 3.88 4.18 3.78 3.62 3.62 1.98

Means value in a column followed by the same letter(s) were not significantly different at p = 0.01. das: days after setup.

Significant interaction effects were observed between neem parts and extract concentrations at each day (Tabt
4). Each concentration of neem bark aqueous extracts had a significantly higher (p<0.01) mean percentsg*

mortality of termites than corresponding concentrations of neem leaf aqueous extracts. All treatmys

combinations of neem leaf aqueous extracts were however significantly different (p<0.01) from the oot
experiment.
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Table 4: Interaction effect of neem bark and ncem leaf aqueous extracts on percentage mortality of termites.

Test Conc viean ':2::5323(‘:‘?2"(;‘)3“')' of Mean percentage mortality of termites caste
material  cntrat ;
s ion Workers (n=10) Sqldlcrs (n=19)
Days after treatment
1das 3das Sdas 1das 3das 5das 1das 1das Sdas
Control 0%  0.00* 0.00* 0.00 0.00" 0.00° 0.00" 0.00° 0.00° 0.00f

Barks _ 2% 36.67:: 7000 8333 5333 goog*c  90.00% 2000 60.007%  76.6T
o 70004 8500% 5333 g0o0%c 9333  2000%  66.67° 83.33"
10% 46670 73334 8667 see7! 83330 86,67 36674 6333 66T
|5°A 55.00b 78.33° 9L6T®  6333%  80.00%  9333% 4667 76.67%  90.00%
30% 6333 8667  10000° 7333  90.00%  10000*  5333%< 83337 100.00*

100
o S6.67° 7 100.00'  100.00* 96.67* . 100.00°  100.00" 7667 “100.00°  100.00*

Leaves 2%  1000% 4000  60.00° 16679  4000°  60.00° 333 40005  60.00°
5% 1000% 3833 GL6T 1333 4667 6667% 667 30.00%  S6.6T
10% 2000 5000 533 2333 seer 7333 1667 4333 63337
15% 2333 SG6T™ 7000 3000 c000% 7000  1667% 5333 70007
?g:)/o 3000% 63336 7833 3333 eegTd 1667 2667 60.00 80.00"
o 283 66677 8667 3667 73 90.00% 2000 60.00=8  83.33"
SEM _ 345 4.39 2.71 549 591 3.78 5.12 5.12 267

Means value in a column followed by the same letter(s) were not significantly differentatp = 0.01. das: days after setup

The Cff_'CCt _Of LCso values .of neem bark and neem leaf aqueous extracts on percentage change in weight,
burrowing hme e}nd fortality of earthworms presented in tables 5 to 7. Generally, there was significant (p<0.01)
reduction in weight and an increase in burrowing time of earthworms exposed to the different extracts and
control after 7 and 14 days. Percentage change in weight and burrowing time at 7das was lowest in the control
(0.60g and 2.53secs) followed by neem leaf extracts (4.75g and 8.96secs) and then neem bark extracts (6.83g
and10.58secs) respectively. Similarly, at 14das, percentage change in weight and burrowing time was lowest in
the control (2.94g and 10.57secs) followed by neem leaf extracts (22.98g and 96.61secs) and highest in neem
bark extracts (34.18g, 100.00secs) respectively. While no mortality was observed in the negative check, 100%
mortality of earthworms was observed in the positive check in less than 7das. The aqueous extracts had
intermediate percentage mortality values and were significantly (p<0.01) different from both the positive and
negative checks at 14 days after setup. Neem leaf and bark extracts showed significant insecticidal activity
against both worker and soldier tetmites in this study. In addition, the mortality of termites increased with an
increase in the concentration of both extracts. These observations agree with Achio et al., (2012) who reported
the insecticidal effects of several neem preparations against some insects of agricultural and public health
importance. Furthermore, it was observed in this study that neem bark aqueous extracts caused higher mortality
of termites than neem leaf aqueous extract. In contrast, Achio et al., (2012) and Aliero (2003) reported that
neem leaf aqueous extract caused higher mortality of some insects such as Anopheles mosquito, weevils, °
termites, cockroaches than neem bark aqueous extract. The difference in observation may be attributed to the
concentration of the bioactive components of the neem parts as at the time of harvest. Azadirachtin is the major
constituent of neem and has been reported to be present in higher proportions in neem leaves than in the neem
bark. On the other hand, nimbin and salannin are bioactive components that occur more abundantly in neem
bark than in neem leaves (Kudom ef al., 2011 and Mitchell et al., 2002). Neem bark and neem leaves aqueous
g extracts reduced the weight of the earthworms exposed to them. In addition, they negatively impacted the
. natural and beneficial burrowing activities of the earthworms by increasing their burrowing time. Their effects

©  on the earthworms were however significantly less detrimental than those of synthetic insecticides.
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jtes and Earthworms

paves [T
et Effects of agueous exrracrs of meem " and Leare g S—
S —— A . . o werg= © :
Table 5 Effect of peem bark and poers leafl aquerss cxiracts on pe contage change : ’ '
e Ae of carthrworms (-4 PR b
Percentage changs 7 NOE e 14 g
Neem parts 7 das (-12.95°
G oo e
Bark :; ’3;' 298
Leaf o i |
0.0 |
Chlorpyrifios (20EC) e ~ |
SEM G Wﬂ o the & "m?" f
Mean valoes followed by the e ketter are mot sgnficantly & fieremt 2 p=081. &% T3 |
Mad %1 died, Negative sipn (-) meprosents 3 decrease i barrowing G e |
g CXIracis
Table 6: Percentage change in burrowing time of ezrthworms exposed 10 P — T
___——l—’/' - change in burTo™Img IEDS (==%) ~<]
e 14 &
Neem parts = das - |
e GiosF———__|
- ;|
Contol ( )1; ) (<3190 |
+)10
Bark ( ))3 o (~p5 610
Leaf (+)8% -
Chlorpyrifos (20EC) 0.0

SEM 0w . O -
- Fier s, Positive sign ( ) FEDITSCTRS i gy

B . Das- cays 2
Mean values followed by the same letier are not significantly different 2t p=0.0 k. i

m burrowing time

: +2 00 mortality of carthworms .
Tablc7:Eﬁmof%ofmbarkandnmlafaqummﬁonmenmpcrctm?-g’ ‘\
‘ - Pcm:nge. chznge in mortality of ezrthworms (n=4) °

S 7 das 14d=s |
Control - 0.00=0.00° 0.00=0.00° _'\-

Bark 0.00=0.00° 5833:833°

Leaf 25.00=0.00 58.33:8133"

Chlorpyrifos (20EC) 100.00=0.00° 100.00=0.0G"
SEM 0.00 0.00
Mezan values followed by the same lester are not significantly different at p=0.01. das: days after sctup,® Ezrthworms in the chlopyrifos (20EC)

had all died

- 4.0 Conclusion

* In conclusion, this study investigated the effect of different concentrations of neem bark and neem leaf agueoes
extracts on termites and earthworms. The study revealed that neem bark and neem leaf aqueous extracts are toxic 1
the castes of termites and are capable of causing loss in weight, increased burrowing time and even mortality at 3%
lethal concentrations of earthworms if exposure period is prolonged. The extracts may thus be used as eco-frieadly
insecticides for the management of termites in agricultural soils. However, their use should be with discretion sme¢
they may exert non-toxic but detrimental effects on the activities of earthworms at low concentrations. |
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