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Abstract

Field experiment was carried out on heavy infested area with cot-
ton leafworm larvae at Edfina district (El-Behera Governorate) for evalu-
ation the field performance of low-volume spraying machines: Economy
Micro ULVA, knapsack motor sprayer Arimistu and knapsack motor
sprayer Arimistu with Micronair to spray local mineral oils; CAPL1-, CAPL-
2, and Solar EC., compared with the recommended insecticide (Lannate).
A satisfactory coverage was obtained on clover plants and the physical
properties of mineral cils (surface tension and viscosity) under field dilu-
ation rate were determined, and compared with the spray coverage of
the tested treatments.

Results obtained indicated that, reduction percentage in cotton
leafworm larvae in case of mineral oils is coincided with the percentage
of lost in emulsion sprayed on ground where old larvae live, while lannate
treatment showed opposite results. The suitable spraying machine dif-
feres from one treatment to another ig. Micro ULVA sprayer for CAPL-
1, knapsack motor Arimistu with Micronair for CAPL-2 and knapsack mo-
tor Arimistu for Solar, EC., all local mineral ¢ils gave higher reduction

- percentage than lannate without any phytotoxic effect against the cot-
ton leafworm larvae on clover plants. On the other hand, Solar EC could
be recommended as the most cheepest, available and effective mineral
oil when sprayed by knapsack motor Arimistu for controlling cotton leaf-
worm larvae on clover plants.

INTRODUCTION

Studies carried out for controlling cotton leafworm larvae S.littoralis on col-
ver seedling (Abd El-Haleem et al, in press) indicated that, local mineral oils
achieved high efficiency for controlling larvae and pupae of this pest. Therefor, we
planned this research for more studies on local mineral oils against larvae of cotton
leafworm in comparison with lannate but on mature clover plants with recent spray-
ing equipments: Economy Micre ULVA knapsack motor Arimistu and knapsack motor
Arimistu with Micronair with 13, 20, 10 L/fed., respectively to find out any reia-
tion between type of spraying equipments and insecticidal efficiency. Secondly stu-
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dying the effect of mineral oil type and insecticidal efficiency. Also getting clear out
answer on the efficiency of local mineral oils and lannate insecticide in combating
S.littoralis larvae.

MATERIALS AND METHODS

Field experiments were conducted on 29th November 1996 at Edfina district,
El-Behera Governorate to spray a heavy infested clover area with ‘cotton leafworm
larvae by using different means of three ground spraying equipments. Technical data
and spray parameters of the used sprayers are shown in Table 1. Each ground
spraying equipment sprayed four products local mineral oils CAPL-1, CAPL-2, Solar
EC, under rate of 3 lit/fed. Compared with lannate insecticide 90% soluble powder
with 300 gm/fed., surface tension of mineral oil, spray solution under concentration
used 1.5% was determined using Dunouy Tensiometer, also its viscosity was deter-
mined by using Stalgometer, Table 3.

Each treatment was 1050 m2 (70x15m) was divided into three replicates.
Water sensitive paper developed by Ciba-Geigy was hanged on two levels of thirty
clover plants, selected in a paralled position to the ground wire collectors (Hindy
1991) at about one meter distance between two adjacent plants in order to estimate
the sprayed emulsion lost on the ground between plants. The average weather condi-
tions during tests were as follows: air temperature 30°C, relative humidity 75%
and wind velocity 2.0 m/second. Measurements of size number of spots were car-
ried out by means of a scaled moncular. All necessary corrections and calculation
connected with such technique of measurements and determination of droplet were

* conducted according to Anonymous (1978). The spread factor of used sensitive pa-
per was 2.2 (Ciba-Geigy, 1990). Insecticidal efficiency against larvae was deter-
mined according to El-Deeb (1977) in two randomized locations (50 x 50 cm) in each
replicate, plants over the surface was cut, then total numbers of larvae was count-
ed, counts were done before spraying and after 2,4 and 6 days of spraying. Reduc-
tion percentages were calculated by using Henderson and Tilton (1955).
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Table 1. Technical data and spray parameters used to control cotton leafworm on clover plants at Edfina during 1996 season.

Equipment used|Economy Micro ULVA | Knapsack motor sprayer | Knapsack motor sprayer
- sprayer Arimistu (Arimistu + Micronair)
Remarks
Atomization type Rotay Pneumatic Pneumatic + Rotary
No. and type of nozzle one spinning disc one rotary disc one micronair
R.P.M. 7500 6000 5500 Revoluation per min-
Flow rate L/min. 0.18 0.952 0.960 ute for one nozzle
Swath width (m.) 15 5.0 10
Spray height (m.) 0.5 0.5 0.5
Spray volume L/fed 13 20.0 10.0
Productivity fed./h. 0.857 2.85 5.71
Rate of performance fed/day 3.5 11.0 23.0 6 hours spray daily

Spray type target in all treatments.

Working speed 40 m/min.
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RESULTS AND DISCUSSION

Results of spray deposit distribution and percentage of spray deposit on
ground shown in Table 2 indicating that, the spray coverage on clover plants with
the same spraying equipments was higher for CAPL-2, followed by CAPL-1 and So-
lar EC., but percentage lost spray on ground was oppositely correlated with spray
coverage on clover plants. The percentage lost spray on ground was affected by
spraying machine type for the same treatment, also it was affected by mineral oil
type for the same spraying machine.

On the other hand, Table 3 shows surface tension and viscosity values for the
tested spray oils under 1.5% concentration which indicated that, CAPL-2 had the
lowest value of surface tension followed by CAPL-1 and Solar EC. This decrease in
surface tension gives a prediction of good wettability, spreading and improving the
spray coverage on cards on Clover plants and on the leaf coverage of Clover also
(O'sipow 1964), therefore, it could be predict that CAPL-2 will give more leaf cov-
erage followed by CAPL-1 and Solar EC. This expection was found as mentioned be-
fore in Table 2, since sticking ability and coverage are increased by increasing: vis-
cosity value of spray solution (Schwartz et al, 1958), therefore it could be said
that, CAPL-2 which showed the highest viscosity value will give more coverage
than CAPL-1 and Solar which was found really, in Table 2, as mentioned before.

Results of biological effect of the tested materials against cotton leafworm
larvae under low-volume ground spraying equipments, Table 4, indicated that, lar-
vae reduction percentages were increased by increasing the period after treatment.
‘In case of tested mineral oils reduction percentage after 6 days of treatment was
correlated with percentage of spray lost on ground (as shown in Table 2) and this is
due to its high deposition on ground, where old larvae live, while in case of reduction
percentage was inversely correllated with spray lost on ground. All tested mineral
oils showed higher reduction percentage than Lannate.

Generally, solar EC. showed high reduction percentage after 6 days of treat-
ment followed by CAPL-2 and CAPL-1. Spraying equipment which gave high reduc-
tion percentage are Micro ULVA sprayer for CAPL-1, Micronair for CAPL-2 and
knapsack motor Arimistu for Solar EC.

Finally, it could be said that, all tested materials are safe, cheep, available
and locally formulated. Mineral oils are more effective than lannate ‘insecticide in
controlling larvae of cotton leafworm on clover plants. Solar EC., could be recom-
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Table 2. Spray deposit distribution and percentage of spray deposit on ground of certain products produced by low volume
ground spraying equipments in clover plants during 1996 season.

Chemical Equipment | Spray Card's on Clover plants Card's between plants on | total % lost
volume et () Lower (B) ground spray mw Mﬂ:nm:
Eted. coverage | ¢/py100
N/em2] VMD | Coverage |N/cm2| VMD | Coverage [N/cm2| VMD [Lost spray on (D)
um JN/cm2xvmd um |N/ecm2xvmd um | ground (C)
CAPL-1 | Motor+Micronair| 10 | 259 | 71| 18389 [155 | se | 10075 | 70 83 5810 34270 | 16.95
EC. ULVA sprayer | 13 70 170 11900 50 | 150| 7500 46 | 100 4600 24000 | 19.16
Motor sprayer | 20 | 290 | 199| 57710 [150 | 122 18300 89 | 120| 106800 86690 | 12.31
Motor+Micronair| 10 | 300 56 | 16800 80 70 5600 90 60 5400 27800 | 19.42
n>mnn_”.N ULVA sprayer | 13 90 140 12600 70 120 8400 40 100 4000 25000 16.0
Motor sprayer | 20 | 320 | 150| 48000 |210 | 144| 30240 |140 | 100 14000 92240 | 15.17
Soia Motor+Micronair| 10 170 80 | 13600 |[122 50 6100 120 30 3600 23300 | 15.45
EC. ULVA sprayer | 13 130 66 8580 88 50 4400 50 56 2800 15780 | 17.14
Motor sprayer [ 20 | 220 | 120 26400 [100 | 101| 10100 91 100 9100 45600 | 19.95
Lannate | Motor+Micronairi 10 | 200 | 85| 17000 {121 65 7865 100 | 90 9000 33865 | 26.50
EC. ULVA sprayer | 13 75 | 120 9000 40 | 100| 4000 60 80 8400 17800 | 26.96
Motor sprayer [ 20 | 300 | 100| 30000 | 210 80 | 16800 90 | 115 10350 57159 | 18.11
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mended the most cheepest, available and effective mineral oil with knapsack motor
Arimistu for controlling cotton leafworm larvae on clover plants.

Table 3. Surface tension and viscosity values of spray oils solution under dilution
rate 1.5% (v./v.).

Mineral oil Surface tension (dyne/cm) Viscosity
(millipoise)
CAPL-1 34 13
CAPL-2 30 A 15
Solar EC. 36 12
Water 72 10
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Table 4. Reduction percentage in cotton leaf-worm larvae in different treatments.

Tratment Spraying Pre-treatment Post-treatment after
machines 2 4 6 dayes
no*
No %R. No.4 %R. No.6 %R.
CAPL-1 Micro ULVA 33 21 |63.79 19 71.92 5 88.06
Motor A* 28 17 |169.64 17 73.97 10 75:27
Motor M* 23 18 |60.86 17 68.32 7 78.92
Micro ULVA 33 14 |78.78 15 80.51 6 87.41
Motor A* 44 20 |77.27 17 83.44 10 84.26
Gapl-2 Motor M 31 14 [77.42| 6 | 9170 3 93.30
Micro ULVA 14 11 160.71 8 75.51 2 90.10
Motor A* 14 15 |46.42 6 81.63 1 95.05
SolarEC.
Motor M* 35 21 |70.00 18 77.95 11 78.24
Micro ULVA 14 2 |21.42 18 44.89 8 60.43
Canndie Motor A* 20 22 |45.00 14 70.00 7 75.76
Motor M* 10 18 |10.00 20 14.28 6 58.46
Untreated 9 18 7 21 = 13 o

Motor A = Knapsack motor Arimistu No = larvae number



1042 N.A. BADR et al.

REFERENCES

1 . Abd El-Haleem S., M.A. Hindy, N.A Badr, A.G. EI-Sisi (In press) Evaluation of
some locally formulated natural products and spraying machines for controlling
cotton leafworm in clover seedling. Agric. Res. Rev.

2 . Anonymous. 1978. Application news for pest control products. Tech Rep. Ac.,
6.21, Ciba-Geigy, 6pp-

3 . Ciba-Geigy. 1990. International training courses for the safe and efficient han-
dling and application of plant protection agents. Basie, Swizerland, Application
Advisory Se-vice. (1) pp. 200.

4 . El Deeb, Y.A. 1977. Rate of development and survival of the cotton leafworm, S.
Jittoralis in water and laboratory and natural conditions. M.Sc. Thesis. Fac. Of
Agric. Al-Azhar Univ.

5 . Henderson, D.F. and E.W. Tilton. 1955. Tests with acaricides against the brown
wheat mite. J. Econ. Ent. 84: 157-161.

6 . Hindy, M.A. 1991. Qualitative distribution of watery-dyed spray produced by

certain ground sprayers in cotton. Bull. Ent. Soc., Egypt, Econ. Ser., 19,
1991-1992: 211-299.

7. Osipow, L.I. 1964. Surface Chemistry. Theory and Industrial Application. Reinhold
Publishing Corp., New York, pp. 473.

8. Schwartz, A.M, J.W. Perry and J. Berch. 1958. Surface active agents and deter-
gents, vol. 2, Interscience Publishers, INC, New York, pp. 839.



1043

PERFORMANCE OF GROUND LOW-VOLUME SPRAYING MACHINES IN CONTROLLING COTTON LEAFWORM

LaalSa o ol iyl oo l3Tn Y1 Gt ¥ 3L
\.__uu‘,_.n.“ul:‘}u.”é)‘, ‘5.:34;:&,._.

Naad 355l sans Nsuia sans Sudadl sae sans ) Hun Sadadl e (g5

\"_,..._)u.JI‘;j,Lé aan «\e__\la.” dac dans (yan gau

3 3mall = Bl = a3 sl 350 = UL Gl & gay sgae )

3 3aall = Bl = Lael 300 pasdl 3 0 = calugpall (53S0 Jand ¥

3Soms O 555 Bags @l Badn Glas s Jia e Llia o5l e 2l
il aas pllsy Jaxs sl by Y i a8 Jand elldy (5 pman) Usilas) Godl
2855kl = s 5T ot bl 553l - Lalasia¥ Ladgi 5, Tala,ll oy Joulall
s ¥ RSN Ll Talas Lisans csa)y Shod elliy 539,50 o shus i (e al)
GBS (e Tz o Labads (e Jguaall o3 (cdll) G (eopd) sl b )l latine
(Lo ssls (oot 535301) Lsaall a3 Tuanslall Galsall oS Libans o5 a1
8 oaiall ctbalaall bl el o L ylie a3 e liall plaisadl c¥ass iyl cuas
’ Jaall

@il B Ohall 555 Bass @il (AR A T Sl il o) @50 a5
Ol Gaaa G2V e ol Jslas e w Bl Lol Canil b sy 0 Tsaall
IO S L LR, FOCPISTL | (VRO 1| P DR O SR B U |

Cal gf 5 ,Se Bl e s ,a ¥ Walie o Tucwlill iyl =¥ @ALSS ailns]
e e ol ol 555l (V) JalS (Saall e 3 i (o8 Tlie =ilS Lulianay)
O s ;] sl 535kl ¥ S Saadl a3l i (b Lealin 51 55,500
MO RC O {0 | O 1 O

Ul s e el padall Lshs ot Talall Liaa bl a3 JS kel
pa el SBLS i pls 5256 (6T B gaa G0

SN P TPEY PP T PRCH EPE G (PSR JOUP SN N SO | N B PE-T [ W)
LaalSl gha sl sl H5554L L) wie alatius (Sase w38 Jlady lall Gl
Lolas/ Al Y. AJJ.TIreA_.II:u:JJ“L-ouT\J‘QuL.Q\L,‘Lc()L:AJIJJJEJJJQL—G‘):I



