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PERSISTENCE OF SEVIN AND DIAZINON RESIDUES ON FRUITS' 

K . WILLIAM S " 

Since Section B 15.002 of the Regu
lations under the Food and Drugs 
Act established official Canadian tOl
erances for pesticide residues (Mor
rell, 1957), the determination of such 
residues on fruits has become more 
important than heretofore. Diazinon 
[O,O-diethyl 0- (2·isopropyl-4-methyl-
6 - pyrimidinyl) phosphorothia te ; 
Geigy Agricultural Chemicals New 
York, N.YJ and Sevin (I-naphthyl 
N-methylcarbamate; Union Carbide 
Chemicals Company, White Plains, 
New York) are recommended for the 
control of several tree fruit pests in 
the Okanagan Valley of British Co
lumbia (Anon ., 1959). It is generally 
acknowledged that the type of form
ulation, or the addition of surfacants 
may markedly affect both the initial 
deposit of pesticides, and the persist
ence of the residue (Gunther and 
Blinn, 1955). This paper deals with 
the residues found on apples and 
cherries that had been sprayed with 
commercial formulations of Diazinon 
or Sevin. 

I Contribution No . 1.4 from the I{eg io na l Re. 
search Station, Canada De partm e nt or Ag ri c ul . 
ture, Sun1me rland, British Columbia . 

2 Chemist . 

Methods and Materials 
Duplicate single tree plots of young 

cherry trees were sprayed with a 25 
per cent wettable powder formula
tion, or with a 25 per cent emulsifiable 
concentrate formulation, of Diazinon. 
Spray - concentration was one - half 
pound of actual Diazinon per 100 
gallons of water; 30 gallons of spray 
liquid were applied to each tree with 
a hand spray gun . 

In another experiment Diazinon 
was applied to two large plots of ma
ture apple trees, and Sevin to five 
large plots. A standard air-blast con
centrate sprayer moving at one mile 
per hour and applying 50 gallons of 
liquid per acre at a pressure of 300 
pounds per square inch was used in 
this work. Details regarding spray 
formulations and application dates 
for this experiment are given in Table 
1. 

For assay of Diazinon residues, 50 
cherries and 50 leaves were picked at 
random immediately after treatment, 
and one, four , eight and 14 days later. 
The samples of unwashed whole fruit 
were processed with n-hexane. A disc, 
one centimetre radius, was cut from 

TABLE I-Residues (Means of Five Determinations) ot Sevin and Diazinon on Fruit of 
Three Varieties of Apple Trees :lfter Several Applica tions of a Concentrate Spray. 

Amount Residues 
per Acre Days after Last Spray, p.p.m. ':' 

Spray Dates Ma terials per Spray 0 7 14 Harvest''':' 
Golden Delicious 
May 23 , June 6, IS 

August 3 Sevin 50 "1r " .. p . 61b. 6. 1 4.2 
Red Delicious 
May 24, June 6, 20 

August 9 Sevin 50 0/, w. p. 61b. 6.2 3.4 
Northern Spy 
May 24, June 6, 17 S t'\ in 50 (; ~ 'r .p. 61b. 4.S 2.9 
July 17, August 7 Sevin 50% w.p. 3 lb. 2.3 1.5 

S8vin 50% \' .. p . 61b. 
Triton B·1956"·· J l)\. 4.2 3.2 
Diazinon 25% w.p . S ib . 2.6 
Diazinon 25 'lc w. p. S ib. 
Triton B-1956 1 pt. 2.S 

• Official Canadian tole r a n ce: Diazino n, 0. 75 p .p .m . : Sevin . III 1' .1' .111 . o. Golden Delicious, 29 days ; Re d DeliCio us, 4 1 da ys . 
• u Rohm and Haa s Co. , Phil acle lphi:l , Pc nn s.v l\"Cl ni a. 

2.7 1.4 

2.S 0.7 

2.6 
O.S 

2.0 
0.3 

0.4 



58 E':STO .IIOUIl;!' ·.11. S O .. I 1-: '1' 1" IIi-' IJHITI S II ('O I.l"I IBI.\. I' HO ... ( 1 ~1[i9). \ '11 1..56 . :\'11\ . -I. 1!J5H 

each leaf in the 50-lea f sample and 
the 50 discs were processed as a single 
unit with n-hexane. 

Apple samples for assay of Sevin 
residues were collected from all plots 
immediately after the final spray and 
seven and 14 days later . At harvest 
samples were taken from two plots. 
For the determination of Diazinon 
residues fruits were sampled immedi
a tely after the fina l spray and 14 days 
later. Samples of ten a pples were 
picked at random from each of five 
selected trees in each plot ; these were 
processed with chloroform to remove 
Sevin residues, or with n-hexane to 
remove Diazinon residues. 

Aliquots of the stripping solutions 
were analyzed for Diazinon by a color
imetric method based on the hydroly
sis of Diazinon to inorganic phos
phate (Geigy Agricultural Chemica ls , 
1956) and for Sevin by a colorimetric 
methC'<i based on hydrolysis of Sevin 
to l-,' aphthol (Miskus, R. , Univer
sity of California, Berkeley, unpub
lished results) . 

Results and Discussion 

Immediately a fter spraying with 
six pounds ot 50 per cent wettable 
powder per acre the residues of Sevin 
on apples (Table 1) were well below 
the tolerance of 10 parts per million. 
The maximum dosage recommended 
in th e Bri t ish Columbia spray calen 
dar is 12 pounds of Sevin, 50 per cent 
wettable powder per acre, a nd the 
data indica te that, at this dosage, the 
last spray can be applied up to one 
week before h arvest without exceed
ing the residue tolerance. 

At the eight pound per acre dosage 
of Diazinon , 25 per cent wettable 
powder, the residue on apples was 
well below the tolerance of 0.75 part 
per million 14 days after the final 
spray (Table 1) . The recommended 
dosage is 12 pounds per acre, and the 
da ta indicate that, at this dosage, the 
last spray can be applied up to two 
weeks before h arvest . 

The addition of a spreader-sticker, 
Triton B-1956, appa rently h ad no 

TABLE 2- Residues (M ccllls of Two Replicates) of Two Formulations of Diazinon on 
Fruit of Cherry Trees after One Application of a Dilute Spray. 

----~~----. Amount per Resid ues, Days after Spraying, p.p .m ."· 
Material 100 Gal. - 0 1 4 8 ~ 14·: .. ·· 

Diazinon, 25% emulsi fia ble concentratp 
Diazinon, 25% wettable powder 

• Official Canadian t o le r a nce , 0.75 p.p.m. 
$. Harvest . 

effect on the initial deposit nor on 
the persistence of Sevin and Dia zinon 
residues on apples. 

Sevin is more perSistent on apples 
than Diazinon. About 50 per cent of 
the initial deposit of Sevin remained 
on the fruit two weeks after the final 
spray in comparison with only about 
15 per cent of the Diazinon. Since 
there is about a 50 per cent loss of 
Sevin in two weeks, a fairly reliable 
estimate of the residue at harvest can 
be made from a residue analysis 
before harvest. 

The data from Diazinon residues on 
cherries (Table 2) indicate that the 
persistence is similar for the wettable 
powder and emulsifiable concentrate 

----
2 lb. 5.8 4.6 2.4 0.7 0.3 
2 lb. 8.6 4.7 2.1 0.6 0.2 

formulations , and that the residue is 
belOW tolerance eight days after 
spraying. 

The analytical results for Diazinon 
on ch erry fruit and foliage, and on 
apple foliage, immediately aft e l' 
sprayin g (Table 3) indicate that the 
residues on cherry foliage were much 
lower than on cherry fruit, or on 
apple fO liage, when the spray was 
applied by a high-vOlume h and gun. 
Evidently there was greater "run
off" of spray liquid from the cherry 
foliage . It may be that, in low-volume 
concentrate spraying where there is 
no run-off , the initial residues on 
cherry and apple foliage would be 
simila r . 



TABLE 3- Average Hesidllcs of Two Formu lat ions of Diazinon on Fruit and Foliage of 
Cherry Trees a nd 0'1 Foli age of Apple Trees Immediately after One Application 

of a Dilute Spray. 

Materials 

Diazinon, 25 % emu lsil'ifl blc co ncentrate 
Diazinon, 25 % wetta ble p(1wder 

* Me ans of t\\-O re plica tes. 
* *' ) lean of e ig ht repli cates . 

Summary 
Data a re given showing the amount 

of Diazinon residues on cherries and 
apples, and Sevin residues on apples. 
Resul ts indicate tha t Diazinon resi
dues on cherries were similar for a 
wettable powder formation and an 
emulsifiable concentrate formulation. 
The addition of a surfactant to 

Am ount per 
100 Gal. 

21b. 
21b. 

Residues, mmg. per sq . cm . 
- Cherry'" Apple* " 

. Fruit Foliage Foliage 
~---~-

2.0 0.4 
3.5 0.7 2.9 

Diazinon and Sevin sprays on a pples 
did not affect the magnitude of the 
initial residues nor the persistence of 
the spray residues. Sevin residues on 
apples were more persistent than 
Diazinon residues. 

The author is indebted to F . E. 
Brin ton for assistance in sampling 
a nd chemical analyses. 
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RESISTANCE TO DDT IN THE CODLING MOTH IN BRITISH COLUMBIA' 

J. MARSHALL" 

In 1934 Hough (5) determined that 
there was considerable variation in 
the ability of larvae of the codling 
moth, Carpocapsa pomonella L., from 
Colorado and from Virginia, to pene
t r a te deposits of lead a rsenate, and of 
several other codling moth insecti
cides. He a ttributed the va riation to 
difference in vigour. Whatever the 
reason , from that time until the 
beginning of the DDT era in orcha rd 
pest control in 1946, evidence mount
ed that lead arsen ate was gradually 
losing its effectiveness in many a reas 
wh ere th e insect was a serious pest. 

I Contribution No. 5 fr0111 th c Hegion a i R e
sea rch Station, Ca nada De partme n t of Ag ri c ul 
lllr e~ SUllllll e rland , Briti sh CO lulllbia. 

2 Entol1'! ologist. 

Particularly in a rid. or semi-arid, 
a reas such as the Okanagan Valley of 
British Columbia, DDT was a spec
tacula r success; even indifferent 
a pplica tion of the new insecticide 
proved adequate (6) . Orchardists 
brought to the brink of ruin by the 
codling mot h became successful 
again . and serious loss of fruit from 
codling moth injury became a thing 
of the past. But five or six years later 
th ere were hints of trouble. Extra 
a pplications of DDT were becoming 
common although weather conditions 
were not very favourable for the 
development of the insect. Spraying 
technique, however, had radically 
changed between 1949 and 1952 (7) . 




