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ABSTRACT

A greenhouse was conducted to study tbe effect ofphosphorus and

zrne on soybean plant (G/ycin mu L.) susceptibility to some insect

infestations. Using different treatments of soytean seeds inoculated with

okadin only, okadin in combination with zinc and phosphorus levels of 8

and 40 ppm respectively, also a pots without any treatment used as a

control . fhe previous levels of Zn and P showed lower population density

utth Spodoptera littoralis (Boisd.), Aphis gossypii and Bemisia tabaci

(Genn.) on soybean where the total number of insects were 23, 84 and 29

insect perl00 leaves respectivety followed by tbe control as 42,160 and 53

insect per 100 leaves respectivety whilethehighest levelof population

density occurred in the pots which seeds incoculated with okadin only 90,,

196 and 90 insect per 100 leaves respectively .The least degree tlf
infestatiion occurred in the soybean plants treated with ZnLand P followecl

by control while the highest level of infestation occurred in the pots which

seeds were inoculated with okadin
Tlre results showed that balanced phosphorus and Zinc nutrition is

essential not only for plant growth but also for decre,asing the plant

zusceptibility to insect infestation
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Ii\TRODUCTTON

Soybean Glycin mu.L (lv{e.'.) is the major semi-arid tropic crop
throughout the world spotloptera littoraris ( Boisd.), Aphis goosypii and
Bemi'sia tabaci (Grenn ) are among the major pests attacking soybean
chemical analysis of leaves of some plants was determinecl to show the
correlation betw'een these constituents and the resistance of pliants to some
insect infestations (Taman et al., 1996) They found that t.he content of
protein, N, Zn and lv{n were much higher in soybean which wars susceptible
to sprx-t.i;tera littoralis,.Aphis spp, Emposca spp. and letrctnyclnt.r spp.,
wliile tl':e concentrations of cu, Ni, Co and Cd were higher in the resistant
plants of nrungbean and riesame Besides, Abdel-Rahmrrn (1995) pointed
out that the concentrations ctf zn and Mn were much highr:r in soybean
and cotton leaves which were $usceptible to the infestation trirt:.h S.littoralis
and '{'etrutyvchus 

spp. Conrpared to the resistant varieties Frrrm this point
of view, the present work aimed to study the effect of trhe balance of
phosphoi:us and zinc nutr:ition on the soybean growttL in adclition to their
efibct cir rhe insect infestation Nitrogen requirement of this crop is
suoposed to be through the fixation of atmospheric nitrogen by the plant
througir symbiosis. Studies q3n some legume species (Gromeman, 1974;
Khare and Rai" 1968; Sinpfr et al.,1968; Abou El-Naga and Ghazal, 1995;
Hassan et al., 1997) showed that phosphorus applicatiion may enhance
noduiation and nitrogen tixation. The nodulation in soybean has been
reported to increase with zinc concentration (Gromeman,l974 and
Mahmcrud et al., 1996). studies on phosphorus-zinc relationship showed
that their utilization by prlant depends upon the available ler,'el of both of
them in the soil nutrient solution (Brown et al.,1970; Clhristensen, lg7z,
Shukla, 1972; Takkar et a|.,1976; Negm etal.,1997). Horvever, yadav
(1979) found a considerable influence of phosphorus and zinc interaction
on the plant dry matter yield as shown by phosphorus and zinc utilization
in soybean . It is, therefore, expected that the magnitude of nodulation and
nitrogen fixation in this crop may also be influenced by phosphorus and
zinc levels . According to this point of, view, the present investigation was
undertaken under greenhouse conditiions to demonstrate the role of P/Zn
ratio and okadine in reflecting the degree of resistance of plants to insect
infestations .
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ilTATERIALS AND ]VIETHODS

A greenhouse experiment was conducted during summef sea$)n

1998 with soya bean C.Y. Gizz 82 in polythene lined clay prots each of ll0

cm diameter.

I- Treatmemts
Treatments included :

1- Seed's inoculation with Okadin.

2- Combination of 40 ppm phosphorus as diluted H-,lPOo and

8 ppm Znc as ZnSOn.THr0'

Each treatment was replicated seven times .

Inoculation of Soybean seeds :

Seeds of soybean C.V. Giza 82 were soaked in water for two hours

befbre inoculation Inoculation was carried out by midng the

so)'&bean seeds with a water suspension of arabi.c gum and the

specific okadin inoculum before planting . Okadin is the rhizolbia

inoculum produced by the bacteriology section , Agricultural

Research Center, Ministry of Agriculture,Gza, Egtpt.

II- Populartion density of the insects :

For studing the population density of s. Iittoralis, A. gosss'-pii und

B. tabaci on soybean plants, 100 soyabean leaves were inspected at

random on weekly intervals tkoughout season of 1998 .

III- Infestation caused by insects:
The infestation caused by previous insects was evaluated for each,

treatment in which 100 soybean leaves were randomly collected. Each leall

was thoroughly inspected and ranked in one of four infest.ation categorie:i

as sugge$ted by Habib and El-Kady (1961) which was slightly modifierl ar;

follows:- clean (no aphids are visible), slight (l-10% infested leaves),

moderate (11-50%) and severe (>50%)> The degreeof infestationwarl

estimated according to the following formula:

Sum ofn x v
P_ (Kasopers, 1965)

ZN
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\\here P: degree of infestatioq
n: number of leaves in each category,
v: score ofeach category,
Z: score ofthe highest category (5) and
N: total number of inspected leaves

IV- Statistical Procedure :

The obtained data were exposed to the proper statirstical analysis
ofvariance according to Snedecor and Cochran,1967

RESUI,TS AND DISCUSSION

Population density of the S.litoralis larvae, A. gosq,pii and B tabaci
inserts soybean of different treatments (1998 season) :

The population density of S.linoralis, A. gossT,pii and B.tabaci are
showr in Table (1) Anaty'sis of variance of the data obtained during the
season 199ff 1n61.ated the presence of significant differences between the
means iL S D.value 5.2, 4.8 and 4.2) for S.littoralis , A.gossypi and
f].tabaci respectively). The total number of S.littorafis larvae, A.gossy*pi
and B.Tabaci insects, collected on soyabean plants which its seeds
incoculation with okadin (510, 196 and 901100 leaves, respectively)
exceeded that collected from control (42, 160 and 53/100 leaves
respectively) The least population density showed in Soybean treated with
Zn and p (:3,84 and 29 insect/IO0 leaves respectively).The results
inclicated that the tested insects exhibited lower populatio,n density of
previous insects on soybean plants when Zn and P were added in low
lerels in the soil, these results are in agreement with those obtained by
Taman and El-Sebae (1998), Taman et al. (1996), and Abdel-Rahman
(1995)" They pointed out that the concentratiions of Zn were much higher
in soybean and cotton leaves which were susceptible to the infestation with
S. littoralis, A, gossypii, E. Iybica and I urtica.
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Table (l) Population density ofthe s.littoralis lan'ae, A gosq'prr

and B. tabacr rnsecls on soyabean of different treatments

J. Pest Conl & Environ ScL 6 (l) (1998)

** High {igruficant at 0 05 probability
* Signillcant at 0 05 ProbabilitY

A: Contlrol without any treatment
B = seedls inoculation with okadin

C = Combination of 40 ppm phosphorus and 8 ppm zinc

I

I-)
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l?98 season

Date of
inspectioqt

S. Iittoralis A. gossypir B. tabacr

A B C A B C A B C

June l416 ) l0 2 ll l)

-1

_i -r

2U6 l0 t2 5 l5 I8

30t6 tz 23 8 20 25 t5

717
11
)l 55 25 5 )

t4l7 t2 3? 38 28 { 8

2l17 8 l8 5 z0 20 l6 9 t2

28t7 l5 25 25 t2 20 6

4t8 t2 72 8
J

7,
i

7Q

4

I l/8 l0 LJ

Total 42 90 23 160 r96 84 5l 90

Mean 6 l3 t
J 23 28 t2 I t3

LSD
value

52* 48r 42+
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Degrec of infestation eaused hy S.Iittoralis, l.gossypii and .B.tabad,.
The data in Table (2) show the weekly degree of infestations

caused by the previous in-sects in different treatments. They also indicate
that lugher infestation occurred to soyabean in pots its seed's incoculation
with okadin than control *'ithout any treatments. Less degree of infestation
was obsen'ed in pots grown with soybean which its soil treated with
phosphorus and zinc.

Table (2): fhe degree of infestation caused by S. linoralis, A. gossypii

and.B. tabaci

A: Control without any'treatment.
B : seed's inoculation w-ith okadin C = Combination of Zn"+ P.
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Sa.'npling Date

% deeree of foliaee infestation bv

S.littoralis A.sossypii B.taboci

A B C A B C A B c

iune l4i6 0.01 0.1 7 0.0 | 0.18 0.7

2V6 0.18 0.19 0.01 0.5 r 0.9

l0r6 0.20 0.30 0.06 0.3 0.3 0.02

2.9 6.4 0.28 0.01 0.07

1A!1 0.02 0.20 0.01 1.8 2.8 0.60 0.02 0.10 0.01

zli'l 0.06 0.40 cl.0l 0.3 0.3 0.03 0.09 4.72 0.05

*5/.f 0.s0 0.3 0.3 0.20 0.27 0.07

4t8 0.23 0.30 0.09

I lr'8 0.18 0.39 0.02

Iotal 0.47 l.;'6 0.09 7 I 1.7 0.93 0.73 r.85 0.24

Mean 0.07 0.:r5 0.0 t 0.9 1.7 0.1 0.1 0.3 0.03

L.S.D value 5.1 1 2* 4.310f 4.572.
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The pots were cultivated with soybean which seed's were

inoculated Wit okadin showed abnost more infestation with insects '

This may h due to the effect of excess nitrogen in plants which leads to

the decrea$e of cellular wall thickness in the plant cells The chemical

changes ip sapwater was found to be related to the increase in the

susceptibility to the insect pests infestation (Hantour, 1974) '

Thqrefore, balanced phosphorus and zinc nutrition is essential not

only for plant growth but also to get healthy plants and healthy

environme$t where less chemicals are used in addition to the balance

between in$ect pests and their predators and parasite .
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