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CHEMICAL ANALYSIS OF DIAZINON RESIDUES ON SOME
. VEGETABLES

Ehawaja Aziz-ur-Rehman, Manzoor Ahmad aod Mohamnied Rafiq Khan*

Dhazinon wasg applied in 0.1 per cent concentration, as a spray,
during summer (July—August) and sutumn {September-Qctober) on
lady’s finger, bitter gourd and ‘tinda” gourd. The residues were deter-
mined on the foliage of these crops by the Total Phsophate Method,
initially an hour and a half after application, and at 2-day iniervals
thereafter, till their lowest detectable limit was reached.

The initial guantity of residuves in one gram of fresh leaves, during
summer and autumn, respectively, was 33.96 and 81.30 ppm in lady’s
finger, 81.48 and 50.34 ppm in bitter gourd and 72.90 anod §9.67 in
“tinda’ gourd. These tetidues. fell down to 8 waximum detectable linis
of 0.24 to 0.27 ppm within 10 days during summer and 0.78 to 0,87
ppm, 12 days after application in autumn in all the three crops. The
general pattern of dissipation of insecticide residue in cases of all the
three crops, was simitar in summer and autumn except that it tock
2 Jays more in autumn for its completion. This earlier dissipation of
the residue by 2 days in summer, appears to be due to the temperature
being higher by about 11°F in that season, during the period occupied
by these expeniments as a whole. The maximum dissipation of insecti-
cide residue pocurred during the period between 2 and 4 days after

application.
INTRODUCTTON

Economic Entomologists of our country are, mainly engaged on the
screening and evaluation of ever-incteasing niumber of modern synthetic insecti-
cides apainst varions insect pests of crops. Since most of these insecticides
have high mammalian toxicity and long lasting residual effect, it is becoming
increasingly imperative day-after-day, that critical studies on pesticide residues
should be carried ont vnder local conditions with a view to preciuding the
possibility of occurrence of toxic hazards. Unfortunately, such studies are
eithar altogether wanting in the case of many insecticides in our couniry or
they have not been carried out properly to serve the purpose for which they
are meant. However, work on this aspect of the problem has received some
attention of research workers in some other countries of the world.

Fischang and Shaw (1962) found diazinon residues below the tolerance
level for fresh alfalfe within 5 days after treatment. They also found that
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granular diazinon when applied by hand broadeast at the rate of 1.0 and 1.5 b,
actual toxicant per acre on allalfa, bicds foot trefoil, ladine clover and grass,
resufted in residues of 0,01 ppim or less, two monihs after the application,

Coffin and Mckiniey {1264} observed that residues of diazinon applied
on lertuce, decreased from 8.1 ppm to 0.3 ppm during four hours to seven days
after spraying and detectable quantity of this insecticide was present after 14
days of the application. Jack et al, (1965) reported that the residuese of diazinon,
sprayed on spinach, snapbzan and tomato plants fell rapidly below the tolerance:
Jevel (0. 75 ppm) on all the crops. Harding e of. (1969} found that the residues
from the granubar and capsular formulations of this insecticide on corn leaves
were completely absent after 7 days but persisted for 28 duys in case of ultra-low
volums formulation.

 Menzer and Ditman (1963) reported that at higher temperature desethyl
phosphamidon was reduced faster and a difference of 13°F in temperature
caused a difference of appraximately 2 days in the time required for a complete
breakdown of the insecticide.

The present investigation embodies infurmation on the residual persis-
tence of an important insecticide, diazinon, on three common vegetable crops
viz, lady’s fiapger {{fibiscus escuwfentus), bitter gourd (Momordica charantia L.)
and-_‘tindu' gourd (Cirrulfuy vidgaris var, fistulosus Stocks).

MATERIALS AND METHODS

Diazinon was applied in 0.1 per cent concentration, as spray, uniformly
on both sides of leaves to the peint of run off, during summer (July-August) and
autumn (September-October) on lady's finger, bitter gourd, and ‘tinda’ gourd
crops. Conirol plots were simply sprayed with tap waler,

About an hour and a half after the treatment, when the spray liquid
applied got dried up, six lots of leaves of uniform size, were collected at random,
both from treated and check plots, in the case of each crop. The insecticide
residues were determined by Total Phosphate Method following U.S. Salinity
Leboratory Stafi’ Method {Method No. 53 b: 134, 1854).  Subsequent samp-
ling was done at 48 hours interval, up to the period when no residue could be
detected. :

One gram of oven-dried matter at I00°C fram each lot of Ioaves wis
digested with 20 ml. concentrated nitrie acid and 10 ml. of concontrated per-
chloricacid. The digested material from each sample was transferred to 100 ml
volumetric fask and 5 ml. sach of sulphuric acid (1:6), ammonium vanadate
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(0.25 per cent) and ammaonium molybdate (5 per cent) were added fo if, shaking
the contents vigorously after each addition. The development of characteriatic
yellow colour indicated the presence of phosphorows. The optical density of

coloured material was read on the Unicam Spectrophotometer set at 420 millis
microns.

A standard curve was drawn by reading the colour density of 15 known
concentrations of the insecticides ranging between 1 ppm and 235 ppm, digested
and treated separately as above. Using this curve, the quantity of residues in
the field samples was calculated according to the following regression equation
which has been derived from the standard curye data, depicted graphically in
Figure 1.
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where x is the resulting ppm of the trial, and ¥ is the optical density of the
test data.

The residues so calculated indicated the quantity present in one gram of
dry weight. Using the moisture content in the fresh sample, the amount of
residue on fresh weight basis was calcelated. The molsture percentage on
An average was 70,11, 71.40 and 73,09 per cent in lady’s finger, bitter gourd and
“tinda’ gourd, respectively.
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RESULTS AND DISCTUNSION

The results regarding the quantity of insecticide residue in one gram of
fresh leaves, are given in Table 1. The initial quantity of reddue, determined
an hour and a half after application, during summer and autumn, respectively,
was 83.96 and 81.30 ppm in lady’s finger, 81 4% and 80,34 ppm in the bitter
gourd and 72.90 and 69.67 ppm in ‘tinda’ gourd. The residue fell down to the
maximiin detectable limits of 0.24 tp 0.27 ppm, 10 days after application, in
summet, and 0.78 to 0.%7 ppm, 12 days after application, in sutemn, in all the
firee crops. Diesipation of residue further below these Limits could not he
detected in this work when an effort was made to do so, two days later, in each
case. T

It is seen from the table that the general pattern of dissipation of diazinon
residue during the twa seasons, in case of adl the three crops, was shmost similar,
except that it underwent a protraction of two extra days occupied by it for its
completion in the autumn, as compared to the summer seagon, The reason for
this protraction, evidently, appears to be the difference in temperature in the
o stasons. concerned.  On the basis of overall average of the maximuam and

TABLE 1. Residuesr of Diazinon in one gsam of fresh Tevels of Lady's Fluger,
Bitres Gourd and *Tinda” Gourd freated in Swmmer and Auramn

Loady's finger Birter gourd ‘Tinda' posrd

Drays alter 3

application  Summer Avtumn  Summer  Auvtsmn  Summer  Autumn
0 §3.96 21.29 Bl .48 80.34 72.90 9. 67
2 64 .61 £3.63 60,89 7118 51.37 58,90
4 4.45 2177 5.4 i1.12 65.70 14.23
o 3.85 ¥ B3 .69 5.98 4.01 5.70
B 3.25 4.45 112 3.63 2.93 4, (0
1} 0.27 31 0.26 3.1l 0,24 2,83
12 087 .83 §.78

minithem temperatures recarded during the different periods accupied by the
expetiments carried out im this sludy, it has been found that it was warmer by
gbowt {1°F in sommwer than in autumn. This obesrkation appearts 40 be in
comannty with that of Menzer and Dvyman ({963} who peparted that a. iff-
once of 15%F in tempeeature caused a difference of approximately two days in
tee time required for o complete broakdown of phosphemidon, snother CTEA -
phosphate insecticide,
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Besides, the resiches fall was observed to bethe highest during the istsrval
falling between 2 and 4 days after epplication (foliowed by that which occarred
during the 2-day peried after applicstiond in-all the these crops, in both the
seasons. However, the residue fall after 4 days of application was obscrved te
be nominal in 2l the cuscs, except in lady's finger treated in autumn where it was
as high between 4 and 6 days after application as during the 2 days after appli-
cation. The differential bekaveour of the residus in iady’s fimger in antinin,
may be due to somerinherent difference in this-mabvarscus plaat Bpecis in its
respanse ta the autumn end summer seasons as compared to the other twa plants,
which are bath cucurbitaceous.

Another striking observation has been that the residue fall during the
4 Jdays pericd after application was much higher in summer than in autumn,

in all the three crops.

The loss of insecticide residues was significantly quicker and higher in
summer, as compared to that in autwmn, in all the three crops under study. It
also shows that the dissipation of residues recorded during the different 2-day
intervals of observations in this work taking the two ssasons together, was
significantly different from one another in each crop. [Ii further reveals that
the variation in the crop species had no significant effect on the loss of insecticide
residuzs, taking the two seasons tagether.

The observations of Fischang and Shaw (1962} on aifalfa, Jack et al
{1966) on spinach, snapbeans, tomato and Harding er af (1963) on clover indicate
that the residues of diazinon disappeared rapidly and were reduced either
compietely of appreciably during the first week after application. These obser-
vations are generaily in conformity with those recorded in the present study.
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