Annals Of Agricultfural Science, Moshtohor

Faculty of Agrn'cu}ture, Moshtohor , Zagazig University (Banha - Branch)

AGRONOMY 1727-1790

ANTMAL PRODUCTION 1791-1810
BOTANY | 1811-1916
DATRY AND FOOD TECHNOLOGY 1917-2028
HORTICULTURE 2029-2096

E PILANT PROTECTION 2097-2204

' VETERINARY 2205-2232
PEEPPPPN | b3 | P PP ™1

VOL. 32 Number 4 Dec. 19954




Annals of Agric. Se., Moshtohor,
Vol. 32(4):2149-2158, 1994

EFFECT OF CHINABERRY TREE (M elia azedarach)
FRUITS AGAINST THE COWPEA BEETLE .
(Callosobruchits maculatus ¥.)
BY

El-Lakwah, F.A. *; Mobamed, R. A. *% and Shams El-Dien, A.M. *
%  Plant Protection Dept., Faculty of Agriculture at Moshiohor, Zagazig
University, Egypt.
*+  Plant Protection Research Institute, ARC, Ministry of Agriculture, Dokki,
Egypt.

ABSTRACT '

The Chinaberry tree Aelia azedarach fruits as powder and as extracts
in petroleum ether and acetone were evaluated for mortalities, reduction in Fy
progeny and repellency effect against the cowpea beetle Callosobruchus
maculatus adults at the following concentrations (8. 4, 2 and 1% for powder and
10, 5, 2.5 and 1.25% for the extracts).

Results Tevealed that petroleum ether extract of the fruits was more
toxic to C. maculatus adults than the powder and acetone extract. Reduction in
F progeny was much higher than mortalities at all tested concentrations.

Mortalities increased -with increasing the concentration. After 7 days,
percentage mortality was 7077.93.8, and 63.4% at the highest concentration for
the powder, petroleum ether and acetone extracts, Tespectively.

Complete reduction in Fp progeny (99.5-100%) was recorded at the
highest two concentrations of the extracts, and it was with the powder between
49-67%. Results of average repellency Tecorded during the observation period of
21 days ranged from 9.5-28%: 7.3-22.3%. and 12-26% for the powder. extracis
of petroleum ether and acetone, respectively.

INTRODUCTION

Cowpea is one of the most important legume crops in the world and it is
used in the developed countries as 2 human feed (Hawtin and Habblethwaite
1983).

The cowpea seeds are subject to heavy attack by cowpea beetle. C.
maculatus (F.). particularly during storage. Natural plant products are presently
in the focus of research efforts because of their mammalian safety and efficacy
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(Tanzubil 1987). Chiu (1989) mentioned that fruits of, Melia azedarach from

southern china possess fairly high toxicity to insects. A 1% chloroform extract of

ih . : .

S;;; dgfn;;:; sil}:)wed've‘ry high feeding repellency for fourth instar larvae of

Spod aﬁ ; itturalis in a none-choice test. He showed also (1993), that 1%
ol extracts of the seed kernels of Melia azedarach gave more t}lan 80"/2

inhibition of ear cuttin i i
g cutterpiller fe .
of Epilachna variestis. rpiller feeding for the first and second instar larvae

El-Lakwah et al. (1993) evalnated the effect of N
. ‘ i - 93) & . eemazal-F a powde
Azﬂ;ﬁzﬁ[a 1?;;?n01de containg oa%.AzadJrachtin obtained from the zi)eem t;e(::f
neraonta i zca;1 a dose obtanical sulative of Melio azedarach. ThisN
experimen owe acceptable results on S. oryzae, T. castaneum and R
minica i terms of mortality, reduction of F1 and repellencey. .

The present work was designed as a trial on chinaberxy tree Melia

azedarach, a local dbandantl ; )
s ) ; R
maculats. y growing species for its effects on economic pest C.

MATERIALS AND-METHODS

Insects:

The cowpea beetle (Callosobr
wchus maculatus Fab
1 W1 .) was reared
;b;;a;c‘)rzul condmon's at 264+1°C and 60+5% RH at the stored product labo;g;ger
aculty of Agriculture, Moshtohor, Zagazig University. i

Materials and toxicity test:

Melia azedarach fruits were collected from the trees in Kalyubia region

dried for 3 weeksat r
0011 tem : L
powder. perature and ground in an electric mill into a fine

pemlemﬁ:th;;owder_ {if Chinaberry tree fruits was extracted with acetone and
P ro?t 130 C under reduced pressure as described by Helen (1985)
» 3, 2.5 and 1.25 % (w/v) were prepared from the stock

solution, and used in th ;
and 1%, e tests. The concentrations of the powder were 8, 4, 2.

The prepared concentration

s from the stock solution or dust
14 gm cogpeg seeds in plastic jars and thoroughly mixed: s ereaddedto
comajningatc(; es of ;(()isadlm msect.s {2 days old), were transferred to the jars
‘ _cowpea seeds. Three replicates for each concentration were used. The
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o, Reduction = [No. of emerged adults in control - No. of emerged adults in
treatment)/No. of emerged adults in control)] X 100

Repliency test:

Repellency was catried out using an apparatus described by Helen
(1989, with some modifications. A metalic ting (6 cm diameter X 0.5 cm height)
was placed in the center of petri-dish (11 cm diameter X 3 cm height). Ten
grams of the treated cowpea seeds were placed inside the ring which actas a
barrier for the insects. Twenty adults (2 days old) were introduced 10 the
apparatus and then the petri-dish was covered with glass lid. The dishes were
kept at 26+1°C and 60-+5% RH. Repellency was recorded after 2, 7, 14. and 21
days from treatment according to the number found inside and outside the ting.
At each of these various intervals, new adults were used.

RESULTS AND DISCUSSION '

Results concerning the toxic effect of the Chinaberry tree (Melia
azedarach) fruits as powder and extracts on mortalities and reduction in F
progeny of C. maculatus are given in Tables 1-3.

Eifect of the powder:
The effect of the powder on C. maculatus adults is summarized in Table

(1). Low mortalities were observed 2 days after treatment. After 7 days, mortality
was increased with increasing the concentration to reach 46+2.9 % ; 52.3:2.8%
: 61.3+0.9 % ,and 70.7+1.1 %at 1, 2, 4 and 8 %, respectively, compared with
8.8:+1.6% of the control.

Probit analysis (Fx'xméy, 1971) of timeversual corrected mortality for
the concentration of 8% Ttevealed that LT5q 6.12 with upper limit of 6.65 days
and a lower of 5.64 days (Fig. 1).

-

Reduction in Fj:progeny after 90 days ranged between 25.4 and 67.3%
within the different concentrations.

Results of the repellency effect of the powder against C. maculatus
adults are shown in Table 4.

Data indicated that repellency was concentration dependant. Average
repellency dchieved during 21 days was in range from 9.5-28% at the used
concentrations, meanwhile it was 7% for the control. This may be taken as an
indications that repellencey was not the major effect, and to the presence of an
outhentic antifeedant in the dust.
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Table (1): Effect of Melia azedarach fruits powder on mortalities
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and teduction in F1 progeny of C. maculatus adults.
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‘ lia azedarach fruits on
Table (3): Effect of aceton extract of‘ Me
©) mortalities and reduction in F1 progeny of C. maculatus

Concent- Adult mortalities % + S.D, . Fy progeny | Reduct-
ration after indicated peried (days) after fon %
(%) 2 3 5 7 90 days of Fy
1 0.0 33 16.5 46.0 131.0 254
T 300 +H.0 27 +2.9 +40.3
2 o1l 44 17.6 52.3 165.0 320
4;1;1.65 . +l6 . +l.6 | 28 4243
4 CEL L 56| 215 | 613 | 12300 | do3
£1.6 6 | £12 | 409 | + 88
8 2.2 67 | 30t | 707 79.3 673
+16 0.0 +4.6 +1.1 + 69 )
Control 00 L 00 ) 22| 88 . 2427 0.0
00 | 400 | +16 | +1.6 [ +I01

Tabie (2): Effect of petroleum ether extract of Melia azedarach
fruits on mortalities and reduction in F1' progeny of
C. maculatus adults.

-

adults.
Concent- Adull mortalities % + 8.D. Fy progeny Re:::;:—
ration after indicated period (days) aftt_zr 'sz
{%) 2 3 5 7 90 days 1 ;
125 00 11 55 | 144 | 1733 11.
+00 | #16 | *16 | +1.5 | +21 -
25 | 00| 11| 111 | 198 | “1150 411
400 | +15 | #3101 | 48 | 4306
5 T2 | 33| 154 | 373 1.0 99.5
+16.| +00 | +16 | #3721 +08
10 44 | 44 | 260 | 634 03 998
416 | 16 | 431 ] %95 | z05 ,
Control | 00 | 00 44 | 111 | 1953 0.0
+0.0 +0.0 +1.6 +1.6 + 7.7

Concent- |

Reduct-

Aduilt mortalities % + S.D. Fy progeny
ration after indicated period (days) after Ton %
(%) 2 3 5 7 90 days of Fy
1.25 8.9 12.2 363 | /533 19.7 81.7
.6 | 1 U825 | 827 | H2g |-
2.5 . 11.1 209 387 827 11.0- 89.8
31 *1.6 +3.9 +2.9 +13.5 ‘
5 18.1 300 60.0 899 0.0 100.0
8.7 1 +00 +2.8 +72 +0.0 .
10 22.1 333 70.5 938 0.0 100.0
+5.7 +72 +6.3 0.5 +0.0
Contrgl 22 10.0 13.3 13.3 107.7 0.0
+3.2 +0.0 .0 +0.0 +0.9

Table (4): Repllency of Melia azedarach fruits powder on
C. maculatus adults.

- % adult repeliency + at indicated periods Average
C::t‘;:?lt al;ter treatment (;I:ys) - rep{e:l/e)ncy
L7 2 7 ) 0
(;) 10+4 8+3 1344 742 9..5
2 1343 16+4 1442 1243 13.;8

4 1243 2012 164 2343 178
8 23+6 3514 28+4 2645 28.0
Conirol 612 8+3 63 8+4 7.0
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Table (5): Repeliency of petroleum ether extract of Melia
azedarach fruits on C. maculatus aduits,

Average

Concent- % adult repellency + at indicated periods

ration after treatment (days) repellency

{%) p i 7 14 2L (%)

1,25 8§+2 6+3 5+1 10+3 7.3

2.5 10+4 12+4 1343 8+2 10.8

5 1312 11+] 1442 1644 13.5

10 2844 23+4 20+6 18+7 223

Control 6+2 5+4 -6+l 843 6.3

Tabie (6): Repellency of aceton extract of Melia azedarach fruits

on C. maculatus adults.

Concent- |- % adult repellency + at indicated periods Average
ration after treatment (days) repellency

(%) 2 7 14 21 (%)
1.25 1744 1243 3+4 ilt4 12.0
2.5 18+2 2146 1145 18+3 17.0
5 23+4 17+5 16+4 2045 19.0
10 3143 3314 18+6 2247 26.0
Controf 2+1 8+3 543 6+2 | 53

Probit
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‘L
i

1 — 1

0.3 0.4 05 ' 06 01 08 09 {ptime

Fig. (1): LT-P lines for Callosobruchus maculatus F. exposed to
powder and petrolium ether extract of Melia azedarach.

e
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53342 7%,? ‘nashzt};:mrf ased with increasing the concentrations to reach
after 7 dav: res _2{'9 f 1 89.9+7.2 % and 93.8+6.3 % at 1.25. 2.5, 5, and 10%

S pECLIVELY, Probit an_alysis of time vers P s s : 0
the concentration of 10% revealed that LT was 3.73 d';;:‘(’gzcttfgi mortality for

Concerning reduction in F i
g - T y
within the tested concentrations. I progeny: it ranged from 81.7 and 100%

Results of repellency effec
\ i of petroleum ether ext i
;;‘;::;a-m adults shown i-n Table 3 indicated that repellcnt\'ra;:rtlc?f:smdst C
e s;tfmtl;eﬁ ci';‘::znggltr.amn. Average repeliency obtained duﬁng 2 daysew;:lithn
| 7.3-22.3% in comparison with 6.39 1
an observation that the effect was largely amifeeg;?lltc the control, emphaticaly the

Effe . .
against C n(z:rt:czi ?Cemne extract on mortalities and reduction in Fy progeny
mortalities' e c;us adults demonstrated in Table 3 revealed that1 very low
higher afier 7 fii a;ur:il daﬁer 2 a:ing 3 days of treatment, These values were ;nugl‘l

f ranged between 14 4-4-1.5-63 ¢ . .
11.1+1.6 % of the control. 14.4:1.5-63.429.5% in comparison to

Reduction in F
rogeny w. -
concentrations. 1 progeny was from 11.3-99.8 % at various

Re
st Sho‘:zltisn o; arbeljéelﬁlcr}c_:ﬁ effect of acetone extract against C. maculatus
Tat indicate that average repellency i .
between 2-26 % within the various concennatioﬁs peflency increased and was

Data i ; ]

of the Clu’nab:xl‘)rtiil ui]:fe ?r?lrlrtlsﬂtsa study revealed that the petroleum ether extract
k /as more loxi ,

powder and acetone extract, toxic to C. maculatus adults than the

Reduction inF
progeny wa i .
concentrations. 1 progeny was much higher than mortalities at all tested

o

azadiracht?ris f)ffecziiztll;crl belt:ue n t'lc;e fao that Melia szedarach seeds contains
en i )

(Champagne ef a/. 1989). rpenoids which possess antifeedant activity

K .
compound ;‘a};sh ic:;} (;;‘ f: 1 iétir?'o) mennqiflecfdlhat M. azedarach fruits contain several

pounc ve ng antifeeding activity, It may inhibi i
(Oviposition. haichability. moulting of the larval instars elt)cl:t)th'le"ii:af ? F‘.V}flﬂ
1 ‘ I instars..... . iigher

[N -~ R
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The main effect of Azadirachtin and similar triterpens from the
viewpoint of pest control is on the endocrine system. it leads to a moulting
disturbance which is often lethal. To a greal exient it appears that the active

compounds present in M. azedaracht in a similar way.
ts species is reduced. These effects are

d titres and also of Juvenile hormone
old (1989) the corpus cardiaca is the

Also the fecundity of many insec
mainly caused by the reduction of ecdysteroi
(Rembold et al. 1984). According to Remb

main larget of azadirachtin.
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