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Abstract

This study was carried out to develop a controlled-release insecticide formulation for the control
of rose aphid (Macrosiphum ibarae) in rose and cotton aphid (Myzus persicae) in chrysanthemum (De-
ndranthema grandiflorum var. Meibung) in greenhouse. Imidacloprid[ 1-(6-chloro-3-pyridylmethyl)-
N-nitroimidazolidin-2-ylideneamine] was chosen as a toxicant. Two synthetic polymers, low density
polyethylene(LDPE) and ethylene vinyl acetate(EVA), were used as polymer matrices. The tested
plastic sheet formulations were prepared by heat-aided extrusion procedures after mixing imidacloprid
technical and the polymers of three different combinations, and physicochemical properties as well
as efficacy of the formulations were investigated. The amounts of imidacloprid recovered and incorpo-
rated in the formulations were recorded over 90% and 80%, respectively. Release of the active ingre-
dient from the formulations was remarkably affected by mixing rates of polymers. The active ingredient
in the formulations was chemically unstable with over 10% degradation rates after 90 day storage
at 50+ 2. The residual amounts of imidacloprid in the soil treated with the formulations were paralle-
led with the release pattern of the formulations. Efficacy of the formulations on rose and cotton
aphid was maintained over 90% even 120days after treatment under greenhouse.
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Table 1. Formulation recipes of tested contro-
lled-release formulations

Formulation Combination in % (weight basis)
code Imidacloprid ~ LDPE*  EVA**
Technical
CRF-T*** 14 740 24.6
CRF-1I 14 493 49.3
CRF-II 14 24.6 74.0

* LDPE | Low density polyethylene
* % EVA ! Ethylene viny! acetate
* % % CRF ! Controlled-release formulation
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Fig. 1. Cumulative release pattern of imidac-
loprid from controlled-release formu-
lations into distilled water under static
condition at 20T

HfEo] I BELALS©] WRE A s e} Bl
BRI EEA BEiHE] gold AR Be A

7 Bl sy BEtES FE 7] 13t 50T
Bl RushiAs MEHeE XS SEEMEE
AET FHRE & 3% 2o REEH TS5 2
ol HolA| ghshon 30U AHF Eilsy TR
3% vRre 2 frigdhe] st ey 904 AT
SEERC] 10% oo 2 Fatvh ol& AR Y
ARG ThE A BEEREIcH= g fimle] Kyl
wWol B sl gl o3 ansis el &
f710l FEHEA GRUEIE Pl SFE Y B
Brmsrol SR dA olg ] HHH g Bl g
FFE 7| g Ehd A2 BolH ol & HMmE
ol M IR B¢ 19 A Ltk d+s &
AL & AN

Table 2. Recovery and incorporation rates of imidacloprid in tested formulations

Formulation LDPE : EVA ratio Imidacloprid Imidacloprid
code recovered** (%) incorporated***( % )
CRF-1* 74.0 : 24.6 954 84.7
CRF-11 493493 98.0 835
CREF-1III 246740 974 824

* For abbreviations, refer to Table 1
* % Total imidacloprid recovered in the product

* % % Imidacloprid remaining after extracting surface imidacloprid in sheet product
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Table 3. Changes in the content of active ing-
redient in imidacloprid controlled-
release formulations during stoage
under accelerated condition at 50T

Formulation % of a.i. after storage(days)
code

0 30 60 90

CRF-1* 145 142 1.38 130

CRF-1I 149 145 1.39 1.32

CRF-11I 148 146 1.39 131

* See text for formulation recipes listed in Table 1
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Fig. 2. Persistence of imidacloprid residue in
the soil applied with imidacloprid con-
trolled-release formulations in gree-
nhouse.
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Table 4. Efficay of imidacloprid controlled-release formulations for the control of Macrosiphum
ibarae on Rosa hybrida var. Sonia in greenhouse

Mean percentage mortality of aphid on given

Formulation days after treatment

code 13 41 62 105 180 194
CRF-1* 10.8 48.6 894 100.0 100.0 100.0
CRF-1I 66.4 94.6 99.9 100.0 92.1 75.0
CRF-1I1 614 972 100.0 100.0 100.0 100.0
Acephate WP** 100.0 98.9 100.0 100.0 100.0 875

(Reference)
Untreated*** 277 952.7 17.0 25.7 253 8.0

¥ See text for formulation recipes listed in Table 1

% % Reference formulation was applied 14 times during experiments
% % ¥ The number of untreated plot designates total counts of aphids in 10 leaves

Table 5. Efficay of imidacloprid controlled-release formulations for the control of Aphis gossypii
on Dendranthema grandiflorum var. Meibung in greehouse

Mean percentage mortality of aphid on given

Formulation
code days after treatment

30 81 97 119 132
CRF-1"* 100.0 98.3 94.2 93.6 714
CRF-1I 100.0 100.0 97.9 98.4 63.1
CRF-11I 100.0 100.0 935 96.1 50.0
Acephage WP** 97.0 97.5 97.1 100.0 50.0

(Reference)

Untreated*** 131.7 39.3 275.3 84.7 68.8

* See text for formulation recipes listed in Table 1

% % Reference formulation was applied 14 times during experiments
* % % The number of untreated plot designates total counts of aphids in 10 leaves
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