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SUMMARY: Application of Dipel 2x at a rate of 250 gig was effective against the larvae of Spodoptera lit-
toralis (Ist o 4th instars), while larvae in older stages (5th and 6th instars) were more resistant. Lannate
was highly effective against either young or old larvae. The addition of potassium carbonate to Dipel in-
creased the larval mortality. In Sharkia governorate, the yield of soybean increased significantly when the
infested areas were treated once by either Dipel 2x or Lannate with 1.113 fold increase compared with the
control. In Monoufia governorate, an obvious increase in soybean yield was also recorded when soybeans
were treated three times with Dipel 2x or Lannete but the fold of increase was 2.031 - 2.066 times compa-
This difference in yield give a higher net profit to the farmer exceeding the costs of
spray applications. [ Islam Acad Sci 3: 325329, 1990

INTRODUCTION

The Egyption coiton leaf worm Spodoptera littora-
lis Boisd. is considered as the major pest in a wide
range of cultivation including cottor, corn, soybeans,
peanuts and vegetables. This pest is widely spead
in Egypt os well as in other Middle East countries in
addition to temperate zones in Asia and Aldica.
The need for o new safe and effective insecticides
became necessary nowadays after the increase of
environmental pollution ond insect resistance to che-
micel insecticides. Saloma and Foda {2) discovered
a highly promising strain of the microbial control
agent, Bacillus thuringiensis var. entomocidus that
was highly effective agoinst larvae of §. fittoralis.
Later, Sclama er al. {4-6, 10,12 carried out detailed
studies on the effect of B. thuringiensis on 8. fittora-
lis, In oddition, attempts to increose the activity of
the B thuringiensis preparations were caorried out
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and was found to be improved by the addition of a
phagostimulant os well as protectants from U.V. irra-
diation (1, 13, 14]). On the cther hand, the safety of
B. thuringiensis and its effect on some parasites and
predotors has been extensively studied by Salemo
eral. (3) and Salama & Zaki (3,7 - 9,111,

The purpose of the present work is to evcluate
the efficacy of some preparations of B. thuringiensis
to control lorvae of 8. firtoraiis on soybean cultivar-
ons under field conditions as compared to conventi-
onal chemicol insecticides.

MATERIALS AND METHODS

Two locations in two governorates were selected for the pre-
sent study. The foliowing dota summarize all information concer-
ning the selected areas and the agricultural practices adopted.

a) Locarion and practices adopted in Sharkia governorate

In Sharkio governorate - Abou-Hammad, a soybean field of
3 feddans was used for spraying Dipel 2x  agoinst 8. lioralis
larvae. Plantotion of soybean was carried out on Aprit 14th
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EFFECT OF B. THURINGIENSIS AND LANNATE

vaing Ciark variety. Thirty five kg of seeds were ysed/feddan of-
ter mixing with Rhizohfum bactena.  lmigation was carried out
as o!icms hecwy irrigation for plantation of the seeds; light irri-
gation cher one week, on the 6th of May, and then every 15
days  Ferlizanon wes corried out using 150 kg of superphos-
phate on May Sth A 40 unit of Ny was added, . ¢, 15 units on
May Sth, 30 units or May 20th, arnd 15 units on June 5th. Two
rows of maize ware planted between each 10 rows of soybeon,
The eren ithree feddans] of soybean plants was divided into
30 plots each of chout 420 m? lone feddan — 4200 m7). Two
srectments were carried out os follows: Dipel 2x (250 g) + 20%
malesses ond 1% starch {as stickerlfeddan; and Llannote 90%
at the recommended rate of 300 g/f. Untreated plots were kept
os conmal.  Eoch weatment replicated in 10 plots.  The Turbair
Fox sprayer was used for spraying Dipel 2x (8 liters spray/t],
onc the !\nopacck sprayer was used for spraying Lannate (200
iter sproydl The Turbair Fox s a powerful and versatile spra-
ver hred wx““ o robust high quality 2 stroke pefrol engine with
o5y srorting ond proven reliohility. A big copacity tan moves a
large voluma of rurbuient oir at o relotively low speed. 1t is ca-
potie of gven good cover on three crops up fo 15 feet high,
without causrg damage to young seedlings. Up to three fed-
dans cor be sprayes i one hour.

b} Lacarion and paractices adopred in Monoufia governorate

In Monovha governorate, an orea of 10 feddans cultivated
on May 10th with soybecrs, was selected.  All agricultural prac-
tices were esserticlly the some as in Sharkia governorate.

Sight tregtments were canied out using the following rates

per fecder
. Dipel 2x 1150 gml.

Oipel 2% 1150 gm! + molosses 20%
. Dipel 2x (250 gmj + molasses 20%.

Dipe! 2x {150 gm! + Lannate 90% {150 gm).

Lanngte (300 gm!

Depel 2x (150 gmi + potassium carbonate [150 gm).

Dipel 2x (250 gmi.

Dipel 2x 1250 gmi + poiassium carbonate {150 grn).

I~ O U bs GO RS

Treg'ments were corried out three times, on Jfune 17th, July
i5th ana August 19th, 1988. Harvest took place on September
1%th  lorvae of S Hnoralis were counted on 100 plants before
wearrents and then 5 and 10 days ofter each treatment.  Each
reatment was replicated in five poits. The yield was estimoted,
The Krapsock sprayer was used in Monoulia for both Lannate
ana Dipe! 2x and its combination, using 200 liter/f.
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RESULTS AND DISCUSSION
1. Results in Sharkia governorate (1987)
a) Effect on the population of larvae

To asses the effect of Dipel 2x in comparison to
the chemical insecticide, Lonnate, the numbers of
egg botches, egg batches as  well as counts of dit-
ferent instar larvae of S. littoralis were recorded be-
fore and after each treatment. Appropriate controls
were run simullaneously. Resuits are shown in Table
1. Application of Dipel 2x and Lannate (W.P.] resul-
ted in a marked decrease in the population of S. lit-
toralis after one week of the treatment compared
with the untreated plots [coniroll.  The average
number of egg batches and hatches in the plots
treated with Dipel 2x was 1.510.34/ 10 plants (0-3),
while in plots treated with Llanncte, it averaged
0.5+0.15/10 plants; this is compared with an avera-
ge of 4.610.49/ 10 plants in the untreated plots.
Also, the average number of st and 2nd instars
was 9.3+2.62 and 1.1 £0.67 larvae/10 plants, ofter
Dipel and Lannate treatments, respectively, compa-
red to an average of 100% 13.02 larvae/10 plants in
the control.

The number of 3rd and 4th instars averoged
18.941.27 larvae/10 plants in untreated plots (13-
27). This number significantly decreased to on ave-
rage of 4.530.64 and 1.7£0.45 lorvae/10 plants
after Dipel and Lannate treatment. The average
number of the 5th and éth instars in untreated plots
was significantly higher being 4.410.56 larvae/ 10
plants in the control untreated plots, compored to
an average of 1.3£0.27 and 0.3£0.027 larvae/10
plants after Dipel and Lannate, respectively.

b) Effect on predators

Three of the active and commonly known predc-
tors in the Egyptian fields were recorded during the

Toble 1. Numbers af diffecent instar lorvae of $. littoralis on soybean plants in Sharkia governorate before and after treatment.

Average no. of

Average no. of

Average no. of Averoge no. of

Treatment egg batches ist & 2nd 3rd & 4th 4th & éth
& hatches instar lorvoe instar farvae instar larvae
+ se. + s e t s e T s e
Bafore treatment 53x10.67 93.8+10.56 15.9+2.24 20+0.468
{2.9) {39-150] (6-33) {0-6}
Dipel 2x 1.520.34 931262 451064 1.3+0.27
{0-3} (025} {0-6) {0-3}
Lanrate 05+£0.15 112067 1.7£0.46 030027
{0-1} {0-8} (0-4) {0-3)
Unteated 461049 100%13.02 189+1.27 441056
{3-7 {61-222) (13-27) (3-7)
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present investigations, these are: the roove beetle,
Paederus alfierii Koch, which is very octive against
the eggs ond larvae of the cotton leaf worm (Ke-
mal, 1951}; the lody bird beeile, Coccinella unde-
cimpunctata R., which is always found with the cot-
ton leof worm infesiations feeding on eggs and
smali larvae; the lace wing chrysopid predator,
Chrysoperla carmea, which is also found on the soy-
bean plants. Direct counts of these three predators
were mode before  ond ofter treatments. Table 2
summarizes the results. Before sproying, the avera-
ges of the three mentioned predators, P. affierii, C.
undecimpunctata and  C. carnea were 29.9+1.38,
1184104 ond 17.511.39 individuals/10 plants.
Seven doys cfter application, the average populati-
on of the predators was found ofmost constant in
sie unirected areas, being 2681222, 13.9%11.69
and 17,1 £1.98 individuals/10 plants for  Paederus,
Coccinella, and Chrysoperla, respectively. In plots
freated with Dipel, the predaior Paederus was not
affected (24.7+2.65 individuals/10 plants), while
Coccinella aond  Chrysoperla showed a significant
decrease in their population being 9.6x1.12 and
12.2£0.75 individuals/10 plants. A high significant
reduction of the three predators, however, was re-
corded ofter spraying with Lannate {Table 2}.
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¢) Effects on soybean yield

Application of Lannate or Dipel agains 8. littoralis
on soybean plants gave the highest yields being
865+31.08 and 835.8139.48 kg/f, respectively.

The vyield obtained from the untreated plots was sig-

nificantly lower (659.4:44.10 kg/f), compared with
the treated plofs.

2. Results in Monoufia governorate
a) Effect on population of the larvae

In these experiments, total larval counts were ma-
de before treatments and also 5-10 days ofter each
trea;ment. Data presented in Tables 3 & 4 show
that the use of Divel (150 gm} combined with mo-
lasses 20%, caused the highest larval mortolity
which was also obtained ahter applicaiion of Lanna-
te {300 gm/) in the first treatment on June 17th.
On the other hand, application of Dipel {150 gm}
glone or combined with 100 gm Llonnate, coused
lesser effect on 8. littoralis lorvae 5-10 days afier
application. Counts of larvae in plots treated with
Dipel at a high rate {250 gm combined with 20%
molasses) remained significantly low.

Table 2. Effect of Dipel 2x and Lannate on the predators associated with S. littoralis on soybeans in Sharkia (1987).

Average no, of

Average no. of Average no. of

Treatment P. cffierii C. undecimpunctata C. camea
* s e T s e T 5 e
Before trectment 209+1.38 11.84+1.04 1751139
(22-38} {7-19] (8-23)
Dipel 2x 24.712.65 9.6%1.12 12.210.75
{11-36) {4-15) {10-16)
lLanngte 0 0 0
0 0 0
Unfreated 2681222 13.9£1.69 17.1£1.98
(14-35) 17-23) (6-28)

Tabie 3. Larval mortality of S. littoralis after different treatments on soybeans in Monoufia governorate,

Traatment (per feddan)

First application

% Larval mortality ofter

Second Agpplication Third application

B.t. 150 gm 387 363 136
B.t. 250 gm 73.0 66.1 540
B.t. 150 gm + molasses 20 % 54.4 522 21.3
B.t. 250 gm + molasses 20 % 72.0 61.0 741
B.1. 150 gm -+ Llannate 150 gm 56.5 54.8 67.4
Lannate 300 gm 789 76.5 70.6
B.t. 150 gm + K,CO, 150 gm 42.1 345 39.0
B. t. 250 gm + K,CO, 150 gm 82.4 62.3 739
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After the second application on July 15th, Dipel
{250 gm/#] gave the highest larval mortality (66.1%)
compared with Lannote (76.5%). Dipel (250 gm}
combined with K,CO, caused 62.3% larval morta.
fity, white Dipel {250 gm} combined with 20% mo-
lasses caused 61% mortality. A combination of Di-
pel at a low rate (150 gm) with Lannate {100 gm}
caused 54.8% mortality (table 3). In the third appli-
cation on August 19th, a combingtion of Dipel {250
gm) with either molasses {20%) or K,CO; (150 gm)
were as effective as Lannate (300 gm), used singly.

b} Effect of trearments on the yield

Data in Toble 5 indicate that the highest yield of
soybean was obtained from plots treated with Dipel
at the rate of 250 gm combined with either 20%
molasses or K,CO, (150 gm) being 1790 and 1750
kg/t, respeciively, compared with an average of
1750 kg/t ofter Lannate treatment. The lowest yield
was obtfained from plots treated with Dipel at the
rate of (150 gm] being 975 kg/f compared with an
average of 847 kg/t in the control untreated areas.
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From the foregoing data, it appears that Dipel 2x
{250 gm#) was as effective as Lannate (300 gm/f} in
controlling  S. littoralis on soybean ecultivations.
When the treatment was applied once, the larval
population was significantly reduced. Judged from
counts made after seven days ond the resulting vi-
eld, was significantly higher compared to the control
areas, but the fold of increase was 1.133 times as
compared to the control. When the treatment was
opplied three times at 4-5 weeks intervals, the re-
duction in the population of larvae of 8. lirtoralis
was obvious 5 and 10 days after each treatment.
The resulting yield was higher compared to the con-
trol with 2.031, 2.113, 2.066 fold increase after treat-
ment with Dipel (250 gm/f}, its combination with mo-
lasses 20% or KCO; (150 gm/sH, ond Lannate (300
gm/t}, respectively. Bosed on these results, it is re-
commended fo spray soybeans three fimes aof 4-5
weeks intervals fo control S littoralis on soybeans
since this doubles the total yield. The return profit
from the vyield increase in higher than the costs of
three spray applications.

Toble 4. Efect of different treatments on the population of larvae of $. littoralis on soybeans in Monoufia governorale.

Avera e no. of larvae / 10 plants

Treatmants First treatment Second treaiment Third trectment
Before Before Before

treatment 5 days 10 days freatment 5 doys 10 days treatment 5 days 10 days
81, 150 gm 150 2.2 1.2 330 210 i35 55.00 474 48.4
B.5. 250 gm 200 45 82 349 11.8 1.3 481 221 229
Bt 150 gm +
molasses 20 % 180 8.2 B.8 229 105 9.1 533 419 34.4
81 150 gm + )
Lannate 150 gm 230 10.0 124 401 18.1 232 492 161 i57
Larrate 300 gm 180 38 64 5. 59 79 50.4 14.8 18.4
B.1. 150 gm +
KO, 150 gm 39 23 18.0 230 15.0 20.3 537 327 350
Bt 250 gm +
K.LO, 150 gm 17.0 3.0 &0 220 8.7 9.9 54.2 141 26.7
Controf 25.0 8.4 226 287 430 40.3 735 7.8 853

Table 5. Data on soybean yield obtained aofter different treatment (3 fimes) in Monoutia,

Treatmants Yield/feddan Fold increase

(kg) in yield
B.1. 150 gm/i 975 1.151
B r 250 gmit 1720 203
8 1. 150 gm + mclasses 20 % 1010 1192
B 1. 250 gm + molasses 20 % 1790 213
B. 1. 150 gm + Lonnote 150 gm 1000 1183
Lannate 300 gm 1750 2,066
8. 1. 150 gm + K,CO, 150 gm 965 1.139
B. 1. 250 gm + K,CO, 150 gm 1750 2086
Control 847 -
328
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