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SUMMARY

Three ketones (methyl propyl ketone, benzyl methyl ketone and methyl pentyl ketone) were tested
on onion (Allium cepa) and three (methyl pentyl ketone, ethyl propyl ketone and ethyl pentyl ketone)
were screened on carrot (Daucus carota) under field conditions for their repellent action against Apis
florea F. The number of bees visiting the control and treated crop plants was recorded. The effect of
repellents decreased with the passage of time (Figs 1-6). Field experiments clearly demonstrated that the
duration of stability of ketones is greater on D. carota than on A. cepa. Clearly, temperature is the main
influential factor in the determination of repellent effect ; relative humidity acts as a balancing factor
(Table 1).

INTRODUCTION

Mass scale mortality of honey bees due to the wide spread use of

insecticides affects the pollination of agricultural crops (SHAW, 1941 ; STUTE,
1957 ; ANDERSON and ATKINS, 1958 ; PALMER-.TONES, 1958 ; BEYA BI CII., 1959 ;
CHAMBERLAIN, 19$9 ; KING, 1959 ; WAFA et al., 1960 ; MORSE, 1964 ; JOHAN-
SEN, 1977 ; MAYER et al., 1980 GUPTA, 1982 ; SANFORD, 1983 ; GUPTA,
1986 a, b). The importance of bee poisoning has increased with greater use of
insecticides and other chemicals in India during the last twenty years. Indis-

criminate use of pesticides has been a potential danger to the ecological system
including the survival of bees.

Various chemicals exhibited a repellent effect in low concentration in the
laboratory but none was found to be of practical use in the field. Protection of
bees can be obtained through the use of a repellent individually or in

combination with pesticides (BHARDWAJ, 1974 ; KUMARI, 1976 ; GOYAL, 1977 ;



GUPTA, 1982, 1983 ; GUPTA and KAPIL, 1984 ; GUPTA, 1985 ; GUPTA,
1986 a, b). The effect of a repellent is dependent upon several physical and
biological factors. Some of these factors change in a short space of time.

Therefore, studies of repellents need careful standardization before good
results can be expected. The present investigations are based on the above

ideas.

MATERIALS AND METHODS

A total of 131 compounds have been screened in this laboratory (Gurrn, 1982, 1983 ; GUPTA and

KAPIL, 1984 ; GUPTA, 1985 ; Guprn, 1986 a, b) and only 6 ketones were screened under field conditions
against Apis florea F. Three ketones (methyl propyl ketone, benzyl methyl ketone and methyl pentyl
ketone) were tested on onion (Allium cepa) and three (methyl pentyl ketone, ethyl propyl ketone and
ethyl pentyl ketone) were tested on carrot (Daucus carota) at 1 % concentration.

Eight plots of one m2 size, each separated from the next by five meters, were marked on the crop
area. Four of these plots (test) were sprayed with chemical water solution (CW) using a one liter

capacity hand spray pump. The other four plots (control) were sprayed with the same quantity of

distilled water (DW). The number of bees visiting the categories of plots was counted for 5 min

alternately. Thus, 6-7 countings of each plot per day were recorded. The percent repellency was

calculated by using the following formula :

Temperature, relative humidity and solar radiation were recorded before and after each set of

observations.

RESULTS AND DISCUSSION

The effect of repellents decreased sequentially with the passage of time
(Figs 1-6) and the relationships were linear and negatively significant. The
effectiveness of various ketones was observed in the following order : methyl
pentyl ketone (D. carota) = ethyl propyl ketone (D. carota) = ethyl pentyl
ketone (D. carota) 360 min > benzyl methyl ketone (A. cepa) 240 min-

> methyl propyl ketone (A. cepa) = methyl pentyl ketone (A. cepa) 60 min.
Thus the stability of the ketones was greater on D. carota than on A. cepa.
The slopes obtained from the functional linearity are indicative of this conclu-
sion. This means that the effect of ketones varies with the crop. Moreover, the
duration of effectiveness of each repellent is also variable. This conforms with
similar results obtained by PALMER et al., 1959 ; ANDERSON et al., 1960 ;
GUPTA, 1982 ; GUPTA and KAPIL, 1984 ; and GUPTA, 1985. Similar results have
also been obtained in mosquitoes with different repellents (KHAN et al., 1975).











Solar radiation, temperature and relative humidity were recorded after

every minute to make comparison of the various observations taken sequen-
tially (Figs 1-6). The statistical analysis of the data indicate a significant
relationship between temperature and solar radiation, temperature and

repellency, temperature and relative humidity. However, the relationships
between relative humidity and repellency, solar radiation and humidity were
not consistently significant (Table 1). Clearly, temperature is the main influen-

tial factor in determination of repellent effect. The coefficient of correlation of
repellency with temperature is negative. This supports the idea that solar

radiation is a supportive factor and relative humidity with positive non signifi-
cant correlation appears to work as a balancing factor.

It was concluded that the duration of effectiveness of ketones was greater
on D. carota than on A. cepa.
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RÉSUMÉ

ACTION DES CÉTONES SUR LE COMPORTEMENT DE BUTINAGE D’APIS FLOREA F.
DANS LES CONDITIONS NATURELLES

On a testé l’action répulsive, vis-à-vis d’Apis florea, de 3 cétones (méthyl propyl cétone, benzyl
méthyl cétone et méthyl pentyl cétone) sur l’oignon (Allium cepa L.) et 3 autres (méthyl pentyl cétone,
éthyl propyl cétone et éthyl pentyl cétone) sur la carotte (Daucus carota) en conditions naturelles. On a
enregistré le nombre d’abeilles sur le témoin et sur les plantes traitées. L’effet répulsif décroît avec le
temps (Fig. 1 à 6). Les expériences en champ montrent clairement que les cétones sont plus stables sur
D. carota que sur A. cepa. La température est le principal facteur qui détermine la répulsivité ;
l’humidité relative agit comme facteur d’équilibre (Tabl. 1).

ZUSAMMENFASSUNG

AUSWIRKUNG VON KETONEN AUF DAS SAMMELVERHALTEN DER ASIATISCHEN
HONIGBIENE APIS FLOREA F. BEI FELDBEDINGUNGEN

Drei verschiedene Ketone - Methylpropylketon, Benzylmethylketon und Methylpentylketon -
wurden auf Zwiebelpflanzen (Allium cepa) und drei andere Ketone - Methylpentylketon, Äthylpropyl-
keton und Äthylpentylketon - auf Karottenpflanzen (Daucus carota) unter Feldbedingungen daraufhin
getestet, ob sie eine Repellentwirkung auf die asiatische Honigbiene Apis florea zeigen. Die Anzahl der
Bienen, die die Kontrollpflanzen und die behandelten Pflanzen besuchten, wurde protokolliert. Der



Repellenteffekt verschwand mit der Zeit (Abb. 1-6). Die Feldexperimente zeigten, da&szlig; die Stabilität der

Ketone auf D. carota länger andauerte als auf A. cepa. Die Temperatur stellt den hauptsächlichen
Einflu&szlig;faktor für die Bestimmung eines Repellenteffekts dar und die relative Feuchte agiert als ausglei-
chender Faktor (Tab. 1).
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