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ABSTRACT

Tlrere is ample evidence to show that the plant kingdom is a vasli

store-houSe of chemical substances manuhctured and used by plants in

their owu defense from attack by insects. Due to the intensive application

of insecticides the present work was planned to use a cheaper alternativt:

and a mnrch safer way to control the sucking Pe$s, Aphis gossypii,

Tetranycl\us urticae and Emposca lybica by growing either sesame or

mungbean as plant traps within the soyabean field. The population densiqy

of A. gotsypii, E. lybica and T. urticae were much lower in soyabearr

polyculture; soyabean-mtrngbean or soyabean-sesare than in soyahal
rnonocuhure during the two successive years 1995 and 1996. The least

degree of infestation occured by A. gassypii in the soyabean plantsi

surround,od by mtrngbean during two zuccessive years 1995 and 19916

(19% aild 71.7o/o, respectively) followed by soyabean srurounded b1'

sesarne (24% and}lyo, respectively) while the highest level of infestation

occurred in the plots of soyabean monocuhure (45a/o and39o/o, respeft

tivety). The resistance mechanisms of s€same and mungbean wete

attribute<l to the pres€nce of nattual toxic cbemical components. The plarrt

contents of alkaloids, flavonoids, saponins and triterprnes are suggested to
be responsible for repelling insects from sesame plants while flavonoids are

expected. to repll insects away from mungbean In addition, the presencc

of denser growths and trichomss of mungbean leaves rnay help plants to

deter inlects feeding and aduh oviposition- Chemical anatysis of the leaves

showed low content of some nutrients in mungbean such as protein, lt{,
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lftr' Nq Fe, 21n and Pb with an increase in K Mg, cr1 cr, co, Ni and, cd.
llhe sesame leaves showed less rnarked content ofprotein, N, Mg, NrIn, Zn
amd Cr with an increase in Na Fe, Ni, co, crl pb and cd. The correlation
tptween chendcal constituents and susceptibility to pest infestation of
Aphis gossypi'i, Tetranychus urticae and Emposca lybicawas investigated.

INTRODUCTION

The soyabea4 Glycin m6 {L.) Menil, is one of the economic field
crops in Egylt- '4phis, Tetranychus and Emposca spp. are among the
major pests attacking soyabean These pests could be controlled by
different slnthetic pesticides but because of the ecological problems
resulting frorn using thenq resistant plants to pests can be used which are
cheaper and do not require the extensive use of the toxic hazardous
chemicals to humans and the environment. The present work wm
conducted to evaluate the resistance which occurs when a normally
s'usceptible plant is grown in association with a resistant plant which
provides prottrction from insect infestation (Smitb, l9g9). Associational
nlsistance indi.cates that the delaying actions of mixtures of plant species
can help slo*, the development of insect biotlpes that overcome insect -
rt:srstant cultirrars (Heinrichs et a1.,1986). Taman et at. (1996) found that
the prpulatiorr, density of spodoptera littoralis (Boisd.), is much lower in
s,rryabean poly'culture (soyabean - sesame - mungbean) than in soyabean
ntonoculture. The population density of Diaphania hyalinata (L.), a
lerpidopteran pest of cucurbit crops in Mexico, is much lower in squash
polyculture (r;quash - maize - cowpea) than in squash monocultwe
(l-etoumeau, 1986). Burris et al. (1983) found that high fruiting strains of
cotton, planted in combination with cultivars not preferred for oviposition
have been usrd to attract and hold boll weevil infestations away from
crommercial pLurtings of cotton

chemi<;al analysis of the leaves of the tested plants, (sesarne,
mungbean and soyabean) at the tinr of maximum infestation was
determined to show the effect of nutrient contents and bioactive plant
crcnstituents ia an attempt to find the correlation between these chemicals
arnd the resistance of plants to the sucking insects infestation
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MATERIALS AIYD METHODS

I. Field llxperiment :

A field (2100 m2) was chosen at the Agdcultural Research

Experimern Station Sabahi4 Ale:<andria This area was divided into 15

plots. Five treatments (3 plots each), were cultivated with: A, sesanre

(Giz^ 32) ; B, mungbean (V.C. 1000); C, soyabean (Clark) ; D, sesame

wuls sow1 around soyabean; E, mungbean was sown around soyabean- All
plots were sown on 15 April 1995 axd 1996, and receired the normalty

recommenrded agricultural practices.

1- Population density of the sucking insects :

For studing the population density of the zucking insects, Aphis

gossypii, fetranychus urticae and Emposca lybica on soyabean plants,

100 soya.bean plants were inspected atrandom at weekly intervals

throughout 1995 and 1996 seasons.

2- Degree, of infestation caused by .4 gossyp,ii insects :

Thp degree of infestation caused by .4. g*ssypii insect was

evaluated for each treatrnent in which 100 soyabean leaves samples rvere:

randomly collected. Each leaf was thoroughly inspected and ranked in one:

of four infestation categories as suggested by Habib and El-Kady (1961)

which was slightly modified as follows:- clean (no aphids are visible), slighrt

(l-10% infested leaves), moderate (ll-50%) and severe (>50%). Iht:
degree of infestation was estimated according to the following fornrula :

Sumof nxv
(Kasopers, 1965)p=

where: P : degree of infestation,
n = number of leaves in each category,
v : Scors ofeachcategory,
Z : Score ofthe highest category (5) and

N : total number of inspected leaves

II. Phyltochemical Screening :

The collected saryles of plant leaves were air dried at roonr
temperatrure and then gror"rnd in a willey mill to a fine powder. Chemical

an
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aniilysis of the lpaves of each plant (sesamg mungbean and soyabean) *as
camied out to determine the following :

a) The nutrient contents in the leaves at the period of highest attack, such

as proteiq nLitrogeq potassiurry sodium, copper, irorg zinc, manganese,

magnesiurg prickel, clromiunr, cob.alt, lead and cadmium contents were

determined irr the Central lab. of the Faculty of Science Laboratory,
Alexandria Lrniversity.

b) The leavesi powder of each

alkaloids, flavonoids, saponins

Tracy (1955),

plant was tested for the presence of
and triterpenes according to Peach and

[lI. Statistical analysis :

The dat4 were statistically analyzed to determine the significant

dilferences by qalculating the analysis of variance and the L.S.D. values

(Snedecor and Cochron" 1971).

RESULTS AT\iD DISCUSSION

I . Popufation ,flensity of the Aphis gnsypii, Tetranychus urticac and
Emposca lvtica on soYabean plants :' The levels of infestation'with the l. gossypii, T. urticae and E

ly'\ica are shown in Tables (l and 2). Analysis of variance of the data

ot,tained during the 1995 and 1996 seasons indicated the presence of high

significant diff'brences between the means (L.S D 32.72 and 29-64,

respectively) fur A. gossypii, (L.S.D. 37.5 and 33.4, respectively) for ?i

urticae and f[.S.D. 12 and 20 respectively) for E lybica The total

number of ins,scts of l. gossypii, T. urticae and E lybica collected on

soyabean plantS surrounded by sesame or mungbean (883 and 312, 3581

arrd 2321" anil 47 and 40/100 plant, respectively) during the season 1995

while they wefe (190 and &,4841 and2492 and 106 and 84 / 100 plant,

respectively drUring the season 1996. The previous treatments showed

higher significi+nt decrease than that of the soybean plants alone (3814,

I1684 and 20'tr / 100 plant, respectively) duringthe season 1995, while

thLey were 3635, L4468 and 207 / 100 plant, respectively) during the

season 1996.
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Thre rezults indicated that the population density of A. gossypii, T.

urtica anrJ E tybrca on soyabean plants was much lower in so1'abean

polyculture (soyabean - sesame - mungbean) than in soyabean monocul-

ture, whirih may be attributed to the repellent effect of the combined plant

species whi,:h can help ininsect biotypes that overcome insect resistanl:

cultivars (Smitq 1989). These results are in agreement with those obtainedi

by Taman 'et al.(1996), Letourneau (1986) and Burris et al.(1983).

lI . Degret of inftstation caused by A. gossypii z

The data in Table (3) show the degree of infestation caused by ther

A. gossr-ptil in different treatments. It also indicates that higher in{bstatiort

occun'ed to soyabean in plots grown with soyabean alone, than with

soyabean surrounded by either sesame or mungbean.

Ttre plots cultivated with either sesame or mungbean alone showecl

almost no infestation with the previous sucking pests. This may be due tcr

the effect of the secondary plant chemicals repellant to these pests. These

results are in agreement with those obtained by Taman et al.(1996) whcr

found tho sam€ results on cotton leafuorm. Also the results are ilt
agreement with those obtained by Fraenkel (1959) who determined thr:

relationships befween the feeding habits of insects and the host-plant by

studying the effect of secondary plant chemicals acting as attractants or
repellents on locomotion, ovipositional and feeding behaliour ofthes,e

sucking pests

III . The role of secondary plant chemicals in plant leaves :
'I;able {4) shows the reported allelochemical compounds which may

be respc,nsible for causing detelrence effect against Aphis,7'etrarrycus zrnd

Emposc'a sucking pests particularly the alkaloids, flavonoids, saponins and

triterpeni:s wirich were found at higher levels in the ieaves of sesame and

mungbear,r compared with the soyabean leaves. The present resul'ts

indicated that sesame's leaves contain all thebioiogically active

components, while soyabean had no deiectable alkaloi<ls. The resistance itf
sesame to sucki*g pests infestation may be due to the presence of th.eiie

alkaloids. These results are in accordance with those reported by Sinden af

ai. {198{,) and Cantot & Lapinean (1983).
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The leaves of mungbean have only flavonoid corryounds. There-

fore, the hiljh resistance of'mungbean to the sucking pests may be due to

flavonoids dgterrent effect, which agree with the results obtained by

Meisner el ,{/.(1981), Van-Etten (1973) andWaiss et al.(1979). Inaddi-
tion, the pr€:Fence of dense growths of trichorms on mungbean leaves may

also help the plant to deter insect feeding and oviposition These results are

in accordange with those reported by Taman et al.(1996). They found that
mungbean s$owed no infestation with sucking insects, which may be due

to pulrscencO of its leaves. Also AMel-Barry et al.(1968) found that

Bahtim 10t which is one of the hairy cotton varieties, showed low
infestalion ,4rith thrips, which may be attributed to heavy pubescence of its
leaves. B*si{es, Broersm et ol.(1972) studied the effect of pubescence of
soyabean varfieties on populations of the potato leaftropper.'Ihey found

that pubesr*:4'rce is responsibtre for differences in resistance to leaftropper.

tvaluation iof the impact of centain nutrients in plant leaves on the

rusceptebilify to sucking pests infestation :

Ti:e $etermination of certain nutrients, namely macro and micro

r:ler;ients wals carried out to correlate the degree of infestation by the

suuking pes{s with the amount of these nutrients is soyabean, sesame, and

rnungbeanTbble (:i) shows the concentrations of various macro and

inisroi,utriergs, in the leaves of the three plants. These concentrations were

rx;rre,,:ed a$ mg/kg (ppm) while the protein and nitrogen contents were

{.:xFi:..:r{d 4s p€rcentage. The concentrationr of protein were 16.40/o,

is,i% and 14.59/o in soyabeartr sesarne and rlungbean leaves successively,
'while the rqspecti\,e concentrations of the total nitrogen were 2.53o/o,

2.49% :rnd fl.13% .The previous data showed that the concentrations were

expressed erp rng,,'kg (ppm) while the protein and nitrogen contents were

expressed 0s percentage. The concentrations of protein wete l6"4Ya,

15.5% rrnd 14.5% in soyabeag sesame and mungbean leaves successivety,

while the rpspective concentrations of the total nitrogen werc 2-639/a,

2.49% and 2.33%. The previous data showed that the concentrations of
proteln an+ N were higJrer in susceptible soyabean followed by the

resistant Segame and rnungbean plants. However the differences rvere not

signiicant. lThe data also showed that the ccncentratlons of Tnand iVtn

werc 74, {J;p6 and 41 ppm & I I 1.75 and 6tr.5 ppm in soyabean, mungbean

-10-
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'rhis wilr herp in achieving .nriro,il.ilr trrllffi,i.T,lt chemicals.
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