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¡mcipal post harves Corresponding author. Apart from cowpea which is the:-,

"'

[.
e susceptible to

infestati?n by Callasobruchus maculatus, bambara gl'!J_j(

11:ffigna
subterranea) is another susceptible species (Vidal, etal,.2001).

is a legume that can effectively substitute cowpea consi

1¡1f:rate
at which the demand for cowpea is increasing by the day. Bambara gro1111dn.ut

11111mportantfor small holders and their households because the beans are an

:i¡?tantsource of food security, being nutritious and high in protein (Hillocks et ai,

'ii:. t' 1
to improve nutrition, food security, foster rural

_ l'J, It has the poten 1a s

i¡'.f
• ble land care (National Research Council, 2006).

1 Jí,¡-ment and support sustama

i/?f
. , st popular grain legumes, ranking third in , .

ii¡ \'f',P is one of rural Afne;an s mo
• .. '·:

.

' t
-

', ,

,

Í'J,

1'

,

: .

. ea! L.) and cowpea (Vigna unguiculata (L)/,:•j,{
'

' '

; =

i'l,jnl'..e after groundnut (Arachts hypog
.

.
... _.· ·JJ! 1\' ;. I:_·_

It-:•¡,-__

·

_

.

1 h however been 1tm1ted due to stot¡¡?_-
__

.-_
....

_.

··
· ,,,,,,.,,..

-,
)

I otentLa as
··.

11\(Lale and Ajayi, 2001 . tsp
I

'..lv'.-
. [lasobruchus

macu/atlls.

1-;_,,,·
_

• ni.a·or one is Ca

11 ),,attack of which ª J
. d a e

,- , .
. ruchidae)

seriously
run g

-µchus (Coleoptera-
B

-

7



1'warm
.

pans of the Old Wotld frôm •
,

-•IJ?lfi)

Wbieh tt

as high as 100% by <:allosob?chusma

me seeds are left untreated
.

.over a penod of time.

fôrninent method for controll'
-,, ,.

.

mg stored product pests and bí(?,.l
1

_ _

,to protect grain (Arthur 1996) H

·

·??

.

. owever, some negative effects
hfli;f.¡

with the use of chemical h

· 'l·
sue as ozone layer depletion, high C()S'·\+·

-

.resistance of pests 1 t'
.

d

·.fl

.

·.··

o pes 1c1 es and harmful effects on human beings {Biij,:-,_,

' \Í995) As a result of the p bl h
. .

-

??

·'(
•.

ro ems t at synthetic msecticides cause to trur
e?rj.!

1-

.;-as well as to human h Ith h
:·f/

ea
'

t ere has been an up-surge of research on plllllfj';!.

(for the control of insect pests (I?lam etaL,2009) ;)t?
.'{t!/:1

/2.S Callosobruchus maculatus
'

.. ·\t•ir¦
ii¡,,:;.: !li

The adult male bruchid are 2-3mm long, reddish brown in colour with typ?' tlr1••• L I
..

I?
_ ?appearance compared to other members of the bruchids family. They are·:n; 1....-.;

,¿_weevil
because they lack heads that prolonged into a long snout. The fernale

; covers are distinct with black and grey colours possessing two black spots neat the

·1:niddle and the males is completely black or brown. The head is hypognathous a11d

ffe
-

1

>ovided with pairs of segmented antennae which are serrate or pectinate. The mouth

?i,;,are biting and boring type• which is best used during larval stage. The prothorax
_

1j1;::.:.. . Th h bears the pairs of legs with femora often swollen •·

11i1:greely
movable. e t orax

Jr.i.•..·.·. .

.

.
. h first pairs is modified into elytra which covers only a

?1tre are· two paus of wings, t e

11?;, .

.

. f wings is membranous and longer than

Ííl,,'Qf,the abdomen. The hmd pau o

11lrli: •
domen is exposed at the posterior enc,l wí_th

Ill

IJ}P···\çc•..

ted by the elytra. The ab

111°'"
I 2014)

?11 fi:.stetnitos (Radha a11d Sushee a,
.

.

1?:::·

8



JJt
,,

(?.
.

1t?d Distr,ib....... · .....•·

,,

.. · ..... ?•otea-.·.·'·..

·

.. ·.:
'?·. . ..

.,,. ........?
1?; Rotuni and m... ..

·
.

· · ·· /
r

' . .......,erusi (2012) . the :

'

:
.·

: '· .

11Í.ln'lnt species. It •
.

.

' ?'.
. . is widespread thro

.

i,i,pics region of the world It
.

. ;
..

. is a common pes(ol!I f

,11'.J.d
to store pest. Other crops wh· h

..

'i·t!ic serve as alternative;/j

;;:¡ya beans, pigeon pea (Radha and S I h
·[;

:.

u s ecla,2014)

¡2,5.2 Life Cycle of Callo b h·
so rue us maculatus

inseminated adult £ 1

.
. .

. +
. .

, ema es will lay (ov1pos1t) single fertiliz'ecn.?
I•:.

·.' I

?emal
surface of a bean. Indi?idual eggs (0.75mm long) are oval or spfW',

'¡fear,
shiny and firmly glued to the bean surface. The larvae that hatches f1¡'.tJ¡

tiur
'

;:
·

·
rows through the seeds coat and into the bean endosperm without mo'6.(?.) J¡.....=-

ff,b,e protection of the egg. Once the larvae burrows into the bean, the r
: .. Je":

?--

:(shell) becomes opaque white or mottled as it fills with frass (faeces) from

'.pe larvae burrow and feed on the cowpea endosperm and embryo, Uílderg
·.,

l?f moults, and burrows to ª position just underneath the seed coat prior to .pµp

•·· .
.

·: ... /m?'? 52

¡u-gh
th, sud roa! of fue

"'.?
• inbct. • N"od l-2mm wú,l= • •pp,,i,t,t tJ!o' _·

'
. i:It?i,

I

lication where the beetle is pupating. Pupation 1s the complete metamorphosIS of the. '.:"?1 ?f

?I!""moggot to , winged ,dolt. The ,d,1' Oat resllit from"""''°º ch•m <hm? {/¡11;,_,,.¡\'.
1\ from the bean. The adult are fully mature 24 to ;36 hours ,:?

...
··

..

"' seed coat and emerges ..,...

1):
•

. f al to inseminate and female store viable sperm in the •?.·.:-,...

·

... ',

l[í\ émergence. Males seek em e
.·

.

.

I i't
.

. f le r?productive
tract for storing sperm). Neith?.r

·

:ri.í;I theca (structure
in the ema

I

'i . ood or water during their short adult

1r:Jor female adults requue f

?'; d Lawrence 2014).
_

·

?';),.(Christopher
an '

+¡t?
I Jit,

1 '!l\\
9



-y,;,
r

L?
i

- i
l
.,

-''

i

-,

,
_·,

11

•

j
--·

or .castor bean
? .

plant, is .aJÍ\

v.mean :Sasin, Eastern Af .

' .

.
,

·' nea, and India,
lr;ns (and widely grown I'

.

;·

e sewhere as an omami; I

,urce of castor oil
, which has a

.
.

- -

.

wide vanety of uses Th ""·¿
líud 60% oil that is r· h

.
,

. e º"õ:.
?.-1

1c m lflf\yc "d
, f' -

. .

en es, mainly ricinolein. fite'?
J?cm, a water-soluble toxin wh· h

.

.

'':·,;;;:.

,
IC IS also pres t

.

1

. '

1: .

en m ower concen?ilti:,n

?e plant.(Phillips, etal 1999 )

.

t,,

?
. ?

ft:inus cummunis can .

.,.,_

ij.:

vary greatly m its growth habit and appearance.

The,??11? been increased by b d h
:1

I_

ree ers w o have selected a range of cultivars fôt,\ i

I

llower colours, and for oil production. It is a fast-growing, suckering shrull lJ I

¡fach
the size of a small tree, around 12 m (39 ft), but it is not cold hardy , .i[1}f?j

t
·::¡;;;,. "

fllie leaves are 15-45 cm (5.9-17.7 in) long, long-stalked, alternate and pa
,

-"- ''

?
'

?ve
to twelve deep lobes with evarsely toothed segments, In some varieties tlk

-·gff dark reddish purple or bronze when young, gradually changing to a dark •·l,'?! 'Jfj?.,¡ 1'' i:iil
:

.,

'

? .:

'

•. )\?....,...

rtimes
wi<h , reddOh ting,, M ili,y ='""· Tho I=" of - n<h" _, .. .,,,

.

cf'.':'fl
111í:11en practically from the start, whereas in yet others a pigment masks the green color

.
'·_-.;: ?/

1?-

. ,,, ..

·

•••··
'¡,

fí?the chlorophyll -bearing parts, leaves, stems and young fruit, so that they relllain
•

/ ,

t·,:i·i¡,

\\¡..,.ti, puqtlo-tn-reddlsh-btow•
dnn,gho,t tho lire of'"' pJ,ot . .,.,. Willi ili< Ji'

?t. d
· next to those with green leaves, so there is most ·A>i?

1?,leaves can be foun growmg l

', 11- the production
of the pigment in some varieties.

/.•..
:?

...:·.·.•···.·.i?
il) only a single gene contro mg ..·J

...

<?.(.a1<ft. .::...,.
¡::

.

J piny seed capsules
also vary in pigmentation.

,
-')/?'.; -

1 lf>mS and the sphenca,
s ..

•
,· .. 1,.'_.,.f' '.'e,· .. e,,\ ·;1" ·

?: .

.
. e showy than the flowers. The fll)'\V??\ói, ,: ./;;, ,ç ?

r ;.. ..
vanettes are mor . ',,, .. ;' .

·.· ,,,,/,, :

?

1/iliit capsu1es
of sorne .. . h,:.,,,.·. ""é',·· :i•,.'L ,

j
¡:f. and female) where both types are lJom?,P:?'-t

/ .. :

.

,fil., .and are unisexual (male . .

.
,

.
.

-
·

·
. ele .¡ike inflorescences

of green

.

)
. terminal pani

eCJOUS Ill

111.J?·..

.

10

.

111 %te .. ,,,,



;Ct?
of red. The mllle .flowtrs ? n

'

·:
-

-

amy stamens
; the female flowets,, ?i

hr. :immature spin' Y capsules, are relatively fê

gmas .(Christopher Brick?ll, ed. 1996).

i

e fruit is a spiny, greenish (to reddish-purple) capsule confii:?.
ii:;an-like highly poisono d

·

h
•

· "is· ..

_

· ' us see s wit vanable brownish mottlirl.g/fji,
'",

i?
warty appendage called the caruncle, which is a type of

elaiosonie,;?fü
-

,?!omotes
the dispersal of the seed by ants (myrrnecochory).(Joshi M,; et!!J<?tlJ

¡?if·lEffectiveness Of Ricinus cummunis Leave Powder On Insect i?
?ânuscummunis possess insecticidal properties which control insect

pest§?,?'\I
,Çallosobruchus maculatzts and Acanthoscelides obtectus (Salas and l:Je.ft!l\fü_

?? ..
.·_¡

__ ?--

s'.}985).reported its insecticidal properties ª&ªinst Nasutiterrnes species and

ffl?w?II
.t:n,ourbeetle, Tribolium castaneurn. It has also been reported to significantlx -¥'\Ll

l?eight loss in wood pieces exposed to termites (Sharma et al., 1990).
_ \•,,,¡:ly!/';E?J??

? ?Leaveextract of Ricinus cummunis has
bee?

reported to be effective against •· ¡:-,/?
.,,. ,,

11:( ?
f__

.

C ¡· ta longiareolata and Anopheles rnaculipennis (Diptera:
d_

-

-

__

:j
__Jpiens, Aedes caspms, u ise

"11-f_ ··,

--?;
_

) t d the insecticidal activity of dried ground ,,_,,,
lt?icidae) (Aouinty et al., 2006; repor e

f:'
f:; .

. C llosobmchus maculatus (Coleopteni: ;.;. :

_es of Ricinus cummums agamst f f'' ·J
.

. .

d 1 'activity against Zabrotes subfasciatus
t.:_.

C stor oíl has msect1c1 a
i --

--._ -- idae ). ª '

_ 2009). Apart from the oil found in the :?
Bruchidae) (Mushobozy

et al., lv,.,,
optera:

d include ricin (Achaya et al.,1964; Darby et al., , -?
other components

of the see

R.
.

s cummrmis is effective •--llil'f d Jeaf of ,emu

IJil'._- -

---
,.

. . d
. the seeds an

.

_

TJ Ricmme foun in
. 'd e) (Olaifa et al.,1991). This

'¡1
. . Apfüd1

a
•

(f!ornoptera.
I h" h

I

i11- f Myzus persicae ,

1 use organic solvent w 1c

'tb, O lthod does no
I I¡'; traction r!lt!

•

'

-
Ill
r}. ·tin the fact that the ex

'
.

n can be locally fabncated)•Y
11

1!1;!:Wl the' extracuo
-1¡¡•;¡¡ . e ress used for ,

I¡
I

frr.,)::osts and th p

1:1;ri?/,, 11
¡



I?>,
- ''ii,:c.fAs Well_ . n:,-.

•·

.·

·

.
.

.
.

.

..... •.. . . ·

..
_'Jl'

• •.,..;Jffll.S e? is â-bJé
i¡ iutries ánd ISOme Parts of the develope¡1,·

\ .

I
;-1b product with less cost and red d

. .

?:·
uce ecologj

4 Med·· al,'.. 1cm uses of Ricinus cummunis
,¡

l'-tor oil has many uses
·

d'
. ,;,ln m? 1cme and other applicatioll$;C i·'

,di Iii
1e leaf was shown in Jab to 'i' •4protect the liver from dll!!iit

.

·•,•,;

Methanolic extracts of the le?ih-
1\ttnmunis were used in antimicrobial testing against eight pathogenic b¡?i?-

?
-·?

lfll showed antimicrobial properties. The pericarp of Ricinus showed centr?il1
I,,; ,,,!¡?? '.l?

11¡0:tem
effects in mice at low doses. At high doses mice quickly died. A wa?)J

? ?

tr
the root bark showed analgesic activity in rats. Antihistamine

aµfl?-J
i!iOammatory properties were found in ethanolic extract of Ricinus cummüi't1}{rle .·. 8.ij

?k. (lomash V etal,.2010) ·,y,:;;iJ
r

.

_Ai.=
l('(t3 Toxicity of Ricinus Cummunis ' '· ::r

(Ili.etoxicity of raw castor beans is due to the presence of ricin . Although the r
·:

¡.

i( . 'd d t b four to eight seeds, reports of actual poisoning ate

4ii?e in adults 1s cons1 ere O e

1·?}' •

1 1986)According to the Guinness World Records, this

l¡flJively
rare.(wed1n G.P eta ,.

.
. . . .·

1¡',' 1 t Symptoms of overdosmg on nem, which
I

ft,world's most poisonous common p an .

.

I:?· .
. tension and seizures , persist for up to

:i·•. .

.

d1'arrhea tachycardia, hypo
:l!nclude nausea, '

• · ·

h
I ,

d f m castor by concentratmg 11 wit a

.: . n can be extracte ro

I""· H ver the poiso .

1 t: · owe '

tracting cyanide from almonds. U'
I,:' .

. that used for ex
11'> ss smular to

-

t'?111plicated proce
to 36 hours but commonly

11·',. be delayed by up
?.,

ptoms roay
- -

1?.ieingested,
sym , in mouth and throat,

lff
b ming sensauon

J,,
..

• c]ude a u
.

--44 hours. These in
da s there is severe

II"\·. Within several y

11?::ic..
P' a?d bloody diarrh?ª· .

.

less treated, death can
be.

ll

,.. . ur1ne- Vn .

.

. d a decrease
in

pressure
an

rJ.'?..

c
:1.2

:·,,

,.

·?\!
f!"';?:,,,.

,.:;?
.I_.; !{l
-?
... ,.

...... _

,·',,,,,,,

;j
''f-i''.,'._.
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-

.. 1_
11fük and M-.._"',·

.
S_•_:':',1.l_i<

'
. '•·· .

' ]'.',,f<---
te'··

···· ,e

·?;<mp•''
11Jl;- Area º:1

Ir·• ••

I research was conducted in Plant

iutment of Biological Sciences F 1

. ''·%.
• acu ty of Science, Fed ?-= _

11fara State. From July to November 2019.

. ,.

=-r Insect culture

???estedcowpea seeds were procured at Gusau central market. The ?Íi I

?
'

?
=

?ining
the eggs was separated and kept inside a container for the eggs'?I

{then,
the young bruchids were introduced into fresh cowpea seeds for culft¡,

?- '*
-

I }in cloth was used to covered the top of the container to ensure adequate a.tfii'.!1,

1:.,,

.

__ ,-,--'\}?¥,¡

(prevent other insect from entering. The cowpea bruchids was
cultured,FQf?,J·1

I

0,.[I

1?-??in plant science and Biotechnology laboratory, Federal University Gusau
.•.. •.}?

1 l;i Collection and Preparatipn of plant Materials
'

>

-

ff :e'

:.
?i!'!'esh

Leaves of Ricinus ç¡¡mmunis and Cassia

occide?tallis
were obtained fr.

·,

ti'?_.
.

.

F d 1 University Gusau separately m a polythene bag. AIMhe

l!!.11 Gida, opposite e era

f d
·

d
·

a ventilated area in Plant Science and

'f:Ieaves obtained were shade ne '
m

·, .

.1 Gusau The plant leaves were pounded
r•. d I Umvers1 Y

·

i?liMlogy laboratory, Fe era

?-

:. f tar and pestle and after then; the

e·
·

h the use o mor
_ [Ji? powder separately

wit
.

;·.:· .

. 'd ntallis were sieved separately,
i):

.·
is and Cassia occi e

)leaves of Ricinus cummon

-?plícation of Treatment
R'

.

s Cltmmunis and Cassia

ill_::_._·.· 1 Jg and 1.5g) of icinu

I,. (O Sg
'. '

I Íff{erent
doses . '

ampJes of infected 25g of cowpea

?A lied into three s

I f'fUs powder
were app

trol in the bottle.

F:\ d was Jeft as con :

1·-··. . """'ª see s

-
1···•:9f

infected co?.--

Ill

i 15



s. Each !@int
i-d in a Coqipletely Randon'iízed D

.

. ,.., :

I

.

es1gn on a lahffll!íJt
.Mortality Recorded

· ·

·

:,1

it.
Mortality Rate of Cowpea Bruchid -

.
?-

I on mortality rate were bt
·

d b

"'
',.1

0 ame Y counting the number of dead !i<Í:i+

1

'¡?h
of the Kilnerjar aiter application of treatment. The data was reJk."

..
'.·

¡' "'!1
l.u of 24

?ours,
48 hours, and 72 hours respectively. 1??

t
Experiment Design \,

¡xperimental
design used

w?s
completely randomize design(CRD) with

t1ui?\)I
íj.uents O.Sg, 1.0g, and 1.5g of Ricinus cummunis and Cassia occidentallis )e?y#.

I' •·:Jf1
-1 iiltr were applied to the untreated cowpea seeds and Og to the control.

.·

::}fl\

fe 1: Experiment Layout for Leaves Powder of Risinus cummunis

k ru ?

1¡/iynent
/ Replica

Tl
T2
T3
T4

T'l
T2
T3
T4

Tl
T2
T3
T4

0.5g

1.0g

1.Sg

o.Og

(Control)

16



0.5g

l.0g

1'5g

0.0g (Control)

STATISTICAL ANALYSIS

The data obtained were analyzed using analysis of variance (ANO
ll-·

-

?fmine the significance difference between the treatments. Significant level VI

r
.

?,

tfu,ved at P::,0.05 using Latin Square Design (LSD), and I-test was used to comp?ii';,

IJffectsRisinus cummunis and Senna occidental/is leaves extract on

.

.

c;_?bruchus maculates in cowpea.

II¡<_;•

17



CIIAPrERFOUR

lts confirm that R
· ·

icinus cummunis and C
. .

•

. .

.

assia qççJcJento,llis leave powder is

ectlve against Callosobruchus maculatus.
·

0.5 concentration of Ricinu .

. '/! ) it,
s cummums leave powder agaiímfi?

an, 7 mortality rate were recórded W'h t d
.

: '':

,
en reate with 1.0 canee

25g of infected Bean 3 I'
•y,.

, morta lty rate were recorded and 1.5 concentration,

25g of infected Bean 5 t 1·

'<•: '

I

·

mor ª 11Y rate were recorded respectively At day l. '?:),

At The same day for th t f e
•

.d
.

)!J

.

a o .assza occz entalhs leave powder at 0.5
com::entrati&,£¡.

agamst 25g of infected Bean 2 mortality rate were recorded, At 1.0 conce11trâtiflíjl,

.

'.?

agamst 25g of infected Bean 2 mortality rate were recorded and 1.5 co11centraUO:tfl1
/,.,

against 25 g of infected Bean 4 mortality rate were recorded. At 0.5 concentratio11

Ricinus cummunis leave powder against 25g of infected Bean 9 mortality rate were

recorded, At 1.0 concentration ?gainst 25g of infected Bean 4 mortality rate were

recorded and at 1.5 concentration against 25g of infected Bean 7 mortality rate were

recorded Respectively At day 2. Also for Cassia occidental/is leave powder At 0.5

concentration against 25g of infected Cowpea Bean 3 mortality rate were recorded, At

1.0 concentration against 25g of infected Bean 3 mortality rate were recorded and for

1.5 concentration against 25g of infected Bean 4 mortality rate were recorded

Respectively At day 2. At 0.5 concentration of Ricinus cummunis leave powder

against 25g of infected Cowpea Bean 11 mortality rate were recorded, At 1.0

concentration against 25g of infected Bean 5 mortality rate were recorded and for 1.5

concentration against 25g of infected Bean 10 :mortality rate were recorded.

\\'hlle for Cassia occidentallis AtO.5 concentration against 25g of infected bean 4

?at? were recotded,
·

At l.? concentration against 25g of infected Bean 6



-

? ?: Mortalityrate in Ricinus cummunís l
,_·)

. ' . -

?ted Cowpea 25g

Dayl
7

3

5

5

20

4

7

6.7

26.8



Dayl
2

2

4 4

2.7

10.8

3.3

13.2



.11

· research showed that the Ricinus cum .

. . _,...,
mums,-.!. C:?ÍfA oçeitle,ital#s ltAY!:

l..-vder are effective against Ca/losobruch I .. :.

.

;·
·

us macu atu$. 811

is more effective because

maculatus, was high in Ricinus cummunis leaves powder. Hence

as

insecticide.
for protecting the stored Cowpea. The finding of tbis

??1!,J1
agreement with that of (Nujira, et Al,.2014) reported that increase in mo?? -

'H!
due to inhibitory effect of plants powder on growth, development and q-am£!1

-

'\,'

activity in the red flour battles Tribalism (coleoptera:Tenebrionidae). (Adene?:I
Al.,2008) reported that increase in mortality due to the effect toxicity of Ríç/6'!!1

;/

cummunis powder on Cal/osobruchus maculatus was in agreement with (Bamphitilhi;?_

et Al,. 2015), who reported on the control of Cowpea bruchid, Callosobruchus

(coleoptera:Bruchidae ). Using,natural plants products and resulted in increase of

mortality rate.

5.2 Conclusion

CHAPTER FIVE

.. ..

Based on the results of this research, Ricinus cummunis and Cassia occidental/is leave

powder at different concentration were effective against Callosobruchus maculatus.

However the leaves of RicinUS cummunis showed more significant effects on

Callosobruchus maculatus and is suggest to be potential as botanical insecticidal for

protecting stored cowpea seeds.



I I

)
unguiculata to induce the loss cowpea by Call080bi-ítl7

}t,?
Further Research is carry out on other Plant Leave Po?:·¡

........ ,.;,,
1:'

.' ?:

bio insecticidal infestation.
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