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Destructive infestatials of defoliating forest insects have 

plagued forest based industries for many years in Eastern Canada. Chemical 

Control measures have been used to protect forestry resources in this 

regial aln'cst continuously since early 1950's. Iarge scale operational 

spraying was based prDnarily en the organochlorine insecticide DDl' until 

. the late 1960' s when the organophosphate insecticide fenitrothion replaced 

it. Fenitrothion is still the 11'Ost widely used insecticide in forest insect 

oontrol programs prlItarily due to its rapid degradation and low mamnalian 

toxicity. Present stunes (Yule 1974, Sundaram 1974, SUndaram et al 1975) 

showed that under nm:ma] operating dosages, fenitrot:hion persisted and 

accumulated in measurable annmts in coniferous foliage. So far there is 

no . evidence, that fenitrothion levels fO\md in foliage are great enough 

to be toxic to forest fauna. Hc1Never, current studies by Mc:Leod. (1975) 

in the province of Quebec indicated that young SWaine jack pine sawfly larvae 

feeding on jack p:iJle foliage even one year after the spray application, 

may be affected by the residual fenitrot:hion and/or its matabolites 

present in the foliage. This observation caused ooncern over the possible 

longtem adverse ecolo;ical side effects of the chemical in a forest ec0-

system. 

The work presented here is an indepth analytical study made on 

the storage of fenitrothion residues and their netabolites present in 

jack pine foliage (needles) bark and \tt-ood sanples received fran 

Dr. Mc:Leod. in re9IX>llSe to his request made, and to assist him in arriving 

at a more quantitative :interpretation on the residue effects, if any, on 

the sawfly mortality he observed. 
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JACK PINE NEEDLES 

ME'IH<DOLOGY 

Sarrples (20 g) of cut needles in duplicate \rere harogenized 

in a Sol:Va1l for 5 minutes at speed 5 ,d.th 2 x 100 ml. of ethyl acetate. 

'!be harcgenate was filtered mder suction through a T-abatIran No.1 filter 

paper. After washing the residue with 50 m1 of ethyl· acetate, the ex

tracts weJ:e pooled and passed through a colum of N~S04 (50 g).. 'n1e 

colunn was rinsed with 50 m1 of solvent, the filtrate was flashed to ~ 

10 ml and ccrcbined with 50 m1. aI3CN. '!he filtrate - Cli3CN were equili

brated twice with 25 rnl of hexane. 'lhe nonpolar phase was discarded. 

'lhe J;Xllar phases wem pooled and flash evaporated to ~ 10 rnl.. 'lhe clean-

up was achieved by passing the extract through a column (35 em x 25 rem) 

caltaining 10 9 of charooal-celite (6:4) sandwiched between N~S04 (10 g) 

and p:rewashed with 100 ml of benzene. 'Ihe colurm was eluted with 300 ml 

benzene-ethyl acetate (1: 3). '!he eluate \vas flash evaporated to ~ 4 ml 

and \'las qualitatively transferred to a graduated centrafuge tube. The 

sanples were concentrated to 2 ml mCer a stream of air. The sarcples \--'ere 

heated (55°C to 57°C water bath) to dissolve the wax. '1\-10 microlitre sarrples 

ccntaining the equivalent of 10 Irq ul-1of needles were injected for G.C. 

analysis. 

.JACK PINE BARK 

. ltlE'IHODOIDGY 

Sanples (10 g) of Hobart chopped bark ,vere harogenized in a Sorvall 

for 5 minutes at speed 5 with 2 x 100 rol of ethyl acetate. The horrogenate 

was filtered mder sucticn through a ~1ha1::rran No. 1 filter paper. After 

wash:ing the residue \lrl.t:h 50 ml of ethyl acetate, the extracts were pooled 

and passed tlu:ough a column of N~S04 (50 g). The colurrn was rinsed with 

50 ml of solvent, the filtrate \lIas flashed to ~ 10 ml and combined ,dth 
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50 ml CH
3

CN. The filtrate CH3CN , .. ~re equilibrated twire with 25 ml of hexane. 

'!he nonpolar phase ,-laS discarded after partitioning. ~ IX'lar phases were 

p::oled and flash evaporated to E§!. 10 rol. The clean-up was achieved by 

passing the extract through a colurn (35 ern x 25 mm) ccnta:inlllg 10 g of 

charcoal-celite (6:4) sandwiched betlreen N~S04 (10 g) and prewashed with 

100 nU of benzene. Th..e co1urm '-laS eluted \-lith 300 ml benzene-ethy1 acetate 

(1:3) • 

The eluate ''laS flash evaporated to ~ 4 m1 and was qualitatively 

transferred to a graduated centra..4=uge b.lbe. '1he sanples were conoentrated 

to 2 ml under a stream of air. The sarrples ,~re heated (550 to 57°C "7Clter 

bath) to dissolve the ,.;ax. 'l\a.t:> microlitre sarrples oontain:ing the equivalent 

of 5 Irq ul-1 
\iere injected for G.e. analysis. 

JACK PINE RECOVERY ·swnms 

(1) Column Chranatography Eluting System 

Four colurms ,'.'ere fortified "Ti th 17.4 mg feni tro-oxon and 10 ng 

fenitrothion. Each co1urrn was eluted \-lith 200 m1 benzene-ethyl ; acetate 

(1: 3) : 100 ml benzene : 100 ml benzene-ethyl acetate (1: 3) that were 

collected as separate fracticns. Pesticide \-las only detected in the first 

fraction (200 ml benzene-ethyl acetate Il"3]). 

Sarrple 
Number 

1 
2 
3 
4 

Average 

Percentage Recovery 
Feni tro-oxon Feni trothion 

% % 

75.2 
85.0 
95.9 
95.0 

. 87.8 

-----
97.0 
94.0 

105.0 
99.8 
99.0 
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(2) Needle and Ba:ck (20 g) sanples fortified ,dth 10 ug fenitrothion 

and 17.4 u<;r feni tm-oxon. Sanples were at roam teI!perature (20°C) 

before G.e. analysis. 

Sanp1e 
Nurrber 

1 
2 

Average 

Sanple 
Nurcber 

1 
2 

Average 

Needles: 
Percentage Recov~ 

Fenitro-oxon Fenitrot.1rlon 
% % 

52.7 
60.2 
56.5 

Bark: 

-----
48 
49 
48.5 

Percentage Reoovery 
Fenitm-oxon Feni t:r.:othion 

% % 

33.2 
39.6 
36.4 

-----
28.0 
37.0 
32.5 

(3) Acentonitri1e - Hexane Partiticn System 

Four 20 g needle sarrples were fortified before the partition step 

~1ith 10 ug fenitrothion and 20 ug fenitro-oxon. 

Sarrple 
N\mber 

1 
2 

Average 

Acetonitrile (50 ml) - Hexane (25 rol) 

- Percentage Recovery . 
Feni tro-oxcn Feni trothicn 

% % 

46.3 
38.9 
42.6 

-----
52 
43 
47.5 
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Acetcnitrile (75 rol) - Hexane (25 ml) 

Sample 
Nurrber 

3 
4 

Average 

Percentage Recovery. 
Feci tro-oXC!l Feni trothion 

% % 

96.4 
59.2 
77.8 

-----
78 
64 
71 

All hexane phases were also analySed and were famd to contain 

no pesticide. The sarrples were heated in a \47ater bath (55 - 57°C) before 

G.e. analysis. 

Sanple 
Nuniber 

1 
2 
3 
4 

Average 

(4) Jack pine Bark 

Heated Sarrples 

Percentage Recovery 
Felli tro-oXQll Feni trothion 

94 
83 
83 
80 
85.0 

95 
84 
87 
84 
87.5 

S~le size 10 g. 

Sanples were l1.eated in the water bath (55 to 57°C). 

Semple 
Nurrber 

1 
2 

Average 

- -- Percentage Recovery .-. 
Feni tro-oxon Fenitrothion 

59.3% 
50.0% 
54.6% 

56.0% 
52.0% 
54.0% 



Gas Clu:anatographic Condi ticns 

GC 

Detector 

Colurrn 

Tenp (oe) 

· · 
· · 
· · 
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HP 57l0A 

FPD P526 

5% OV-l O1rorrosorb W DM:S 60/80 

length 6 ft. O.D. 6 nm I.D. 2 mn 

(Program) oven-initial : 190°C Isothenna1 

oven-final 

Rate 

TO ° _l.I!Ullg 

Detector 

Inlet 

carrier gas (ml/min) 

Gas Flow (ml/min) 

Attenuaticn 

Pange 

Pecorder 

Chart speed (in/hr) 

Petention tirre (min) 

· · 
· · 
· · 
· · 

· · 

· · 
· · 
· · 
· · 
· · 
· · 
· · 

-
-
-
200°C 

200°C 

N2 32 

~ 150 

°2 20 

Air 50 

32 

100 

-
-

30 

Fenitro-oxon 3.1 

Feni trothion 4.0 

: S-rrethyl Feni trot.lllon. 6.0 

Relative retention tirre : Fenitro-oxon 0.52 

: Feni trothion 0.67 

: S-rrethyl Fenitrothion 1.0 
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DET.ECI'ION I..IMIT 

CCtcber 28, 1975 G.e. 57 lOA 

Calculaticns based on 4 ul injecticn with the equivalent weight of needles 

at 10 ng ul-1• 

Feni tro-oxcn 

Fenitrothion 

S-rrethyl Feni trothion 

0.005 ppm 

0.003 ppm 

0.030 ppm 



Pe4k-

" J./c'J ht 

-( c.m) 

I).. 

8 Oxon 

-Ii 

o 

o 

- 8 -

"5 L -~ n 01" r j Sol u i Ii n 

).. f •. i .I n j e ( t e c,! / c /11 17- ~-

(I ) Fe,., I t r c- - c X 0 11 /. ). nJ 1-'- / -

(;l) 1--e r7 ,- l r Co t I" ~ t1 0·(;- , .. I 

n) 1""'- r 

f 

( 1) 5 - P,{ ~ t. h"y f J - ). I .. 

I1j ~.l-

F~t1itrc i::J,te,;n 

FIG I 

Fenitrothion 

I 
\ , 

S-Methyl Fenitrothion 

'. 



FIG 2 

- 9 -

Fenitro
thion 

~~~ __ ~~ __ ~~~ ______________ -L ______ ~~ ____ ~ __ -i __ ~ __ ~~~~-L ______ ~ 

0.5 ... 0 
~/eight (ng) '0.0 

Calibration curves for the standards 



1e Ij h t 

[em) 

, .. 

o 

o 

- 10 -
Jell Co I, Pin e Nee (;/1 e 5 

l-rA I n j e '- t. e c.J 

FIG 3 

Fenitrothion 



b 

.1-1 

o 

- 11-

/' ," e. 

5:4 ,... I' Ie."#" I II 7 S' 

1 "J r 11 j e c t e eI 10/11 / r S-

FIG IV 

' . • 't 

Fenitrothion 

l~ ________ ~ __ ~------
o "'i - ~ 

(""'In) 

B 



Serial 
Number 

1 

2 

3 

4 

5 

TABLE I 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

C.C.R.I. 
Identification Sample Description 

Number 

..,. 

1460 eme 2 Application 
Post Arrosage 
5 Juin 1975 /I 1 

McLeod 

1461 erne 2 Application 
Post Arrosage 
5 Juin 1975 II 2 

McLeod 

1462 Post Arrosnge 
27/6/75 /I 1 

1463 Post Arrosllge 
26/6/75 /I 2 

1464 Post Arrosage 
Call. 17/7/75 
/I 1 Feui11age 
74 73 72 

Minimum Detectable Limit -

Fenitrothion 0.003 ppm 
Fenitrooxon 0.005 ppm 
S-Methy1 
Fenitrothion 0.030 ppm 

(Needles from Lac Limpide, P.Q.) 

Moisture Residue Concentration ppm 
Content As Sampled 

% 
Fenitrothion Fenitrooxon S-Methyl Fenitrothion 

Fenitrothion 

53.5 0.037 N.D. N.D. 0.069 

54.0 0.020 N.D. N.D. 0.043 

57.0 0.065 N.D. N.D. 0.151 

57.0 0.073 N.D. N.D. 0.170 

55.0 0.025 N.D. N.D. 0.056 

N.D. Not Detected 

T Traces « ppm) 

Oven - Dry 

Fenitrooxon S-Methyl 
Fenitrothion 

N.D. N.D. 

N.D. N.D. 

I 

t; 

N.D. N.D. I 

N.D. N.D. 

N.D. N.D. 



TABLE I CONT'D 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

(Needles from Lac Limpide, P.Q.) 

Serial C.C.R.I. Moisture Residue Concentration ppm 
~umber Identification Sample Description Content As Sampled Oven Dry Number % -

Fenitrothion Feni trooxOT S-Methy1 lFenitrothion Feni tr 0-0 XOI S-Methy1 
Fenitrothion !Fenitrothion 

~ 

6 1465 arbre II 2 56.0 0.109 N.D. N.D. 0.248 N.D. N.D. 
colI. 17/7/75 
Post Arrosage 
Feui11age ~ 1974 

7 1466 arbre II 1 62.0 0.035 N.D. N.D. 0.092 N.D. N.D. • 
Feui11age 74 ~ 

w 
7-8-75 • 

8 1467 7-8-75 61.0 0.030 N.D. N.D. 0.077 N.D. N.D. 
arbre II 2 
Feui11age 1974 

N.D. - Not Detected 



TABLE II 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

(Needles from Lac Chevalier, P.Q.) 

Serial C.C.R.!. Moisture Residue Concentration ppm 
Number Identification Sample Description Content As Sampled Oven Dry Number % -

Fenitrothion Feni trooxon S-Methy1 Fenitrothion Feni trooxOI S-Methy1 
Fenitrothion Fenitrothion 

... 
9 1468 erne 2 Application 70 0.068 N.D. N.D. 0.226 N.D. N.D. 

Post Arrosage 
Feuillage Anterieur 
a 1974 McLeod n 1 
5 Juin 1975 

10 1469 erne 67 0.160 N.D. N.D. 0.485 N.D. N.D. • 2 Application 
Post Arrosage ~ 

~ 

Feuillage Anterieur I 
a 1974 McLeod n 2 
5 Juin 1975 

11 1470 Post Arrosage 49 0.064 N.D. N.D. 0.125 N.D. N.D. 
27/6/75 II 1 
Feui11age 73,72,71 

12 1471 Post Arrosage 53 0.069 N.D. N.D. 0.147 N.D. N.D. 
27/6/75 II 2 
Feui11age 73,72,71 

N.D. - Not Detected 



TABLE II CONT'D 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

(Needles from Lac Chevalier, P.Q.) 

Serial C.C.R.I. Moisture Residue Concentration ppm 
~umber Identification Sample Description Content 

Number % As Sampled Oven - Dry 

Fenitrothion Fenitrooxon S-Methy1 Fenitrothion Fenitrooxon S-Methy1 
Fenitrothion Fenitrothio n 

13 1472 Tree U 1 Post-spray 52 0.023 N.D. N.D. 0.048 N.D. N.D. 
~ 1973 Foliage 
Co11. 17/7/75 

14 1473 Post Arrosage 51 0.025 N.D. ~.D. 0.051 N.D. N.D. 
17/7/75 
Feui11age I 

1973, 72, 71 I-' 
U1 

I 

15 1474 7-8-75 54 0.018 N.D. N.D. . 0.039 N.D. N.D. 
arbre 1 F-1973 

16 1475 7-8-75 53 0.012 N.D. N.D. 0.026 N.D. N.D. 
arbre /I 2 
F-1973 

N.D. - Not Detected 



Serial 
Number 

17 

18 

19 

20 

, TABLE .111 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

C.C.R.I. 
Identification Sample Description 

Number 

1460 erne 2 Application 
Post Arrosage 
5 Juin 1975 II l' 

McLeod 

1461 erne 2 Application 
Post Arrosage 
5 Juin 1975 /I 2 

McLeod 

1462 Post Arrosage 
27/6/75 /I 1 

1463 Post Arrosage 
27/6/75 

Minimum Detectable Limit 

Fenitrothion 
Fenitrooxon 
S-Methyl 

0.012 ppm 
0.020 ppm 

Fenitrothion 0~12 ppm 

• (Bark from Lac Limpide, P.Q.) 

Moisture Residue Concentrations ppm 
Content As Sampled % 

Fenitrothion Fenitrooxon S-Methy1 Fenitrothion Fenitrothion 

53.5 0.012 N.D. N.D. 0.026 

54.0 0.012 N.D.' N.D. 0.026 

57.0 0.019 N.D. N.D •. 0.044 

57.0 0.029 N.D. N.D. 0.067 

N.D. - Not Detected 

T - Traces « O. 020 ppm) 

• - - Bark pluB wood 

Oven - Dry 

Fenitrooxon S-Methy1 
Fenitrothion 

N.D. N.D. 

I 
N.D. N.D. 

~ 
I 

N.D. N.D. 

N.D. N.D •. 



;erial C.C.R.I. 
lumber Identification 

Number 

21 1464 

22 1465 

23 1466 

24 1467 

TABLE III CONT'D 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

Sample Description 

Post Arrosage 
ColI. 17/7/75 
II 1 
Feuillage 74,73,72 

arbre II 2 
colI. 17/7/75 
Post Arrosage 
Feui11age ~ 1974 

arbre II 1 
Feui11age 1974 
7-8-75 

7-8-75 
arbre II 2' 
Feui11age 1974 

• 
(Bark from Lac Limpide, P.Q.) 

Moisture 
Content 

% 

55.0 

56.0 

t 

62.0 

61.0 

Residue Concentrations ppm 

As Sampled 

S-Methyl Fenitrothion Fenitrooxon Fenitrothion 

0.009 

0.019 

0.007 

0.012 

N.D. 

• 

N.D. 

N.D. 

N.D. 

N.D. 

- Not Detected 

Bark plus wood 

N.D. 

N.D. 

N.D. 

N.D. 

Fenitrothion 

0.020 

0.043 

0.018 

0.031 

Oven - Dry 

Fenitroo~on 
S-Methyl 

Fenitrothion 

N.D. N.D. 

I 

N.D. N.D. I-' 
~ 

I 

N.D. N.D. 

N.D. N.D. 



Serial C.C.R.I. 
Number Identification 

Number 

25 1468 

26 1469 

27 1470 

28 1471 

TABLE IV 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

Sample Description 

erne 2 Application 
Post Arrosage 
a 1974 McLeod 
II 1 
5 Juin 1975 

.; eme 2 Application 
Post Arrosage 
Feuillage Anterieur 
a 1974 McLeod 
II 2 

Post Arrosage 
27/6/75 
II 1 
Feui11age 73,72,71 

Post Arrosage 
27/6/75 
II 2 
Feui11age 73,72,71 

* (Bark from Lac Chevalier, P.Q.) 

Moisture Residue Concentrations ppm 
Content 

% 

70 

67 

49 

53 

As Sampled 
S-Methyl Fenitrothion Fenit1:OQ~on Fenitrothion 

N.D. 

T 

'" 

0.150 

0.720 

0.050 

0.059 

T N.D. 

T N.D. 

T N.D. 

T N.D. 

Not Detected 

Traces « 0.020 ppm) 
.l3ark plus wood 

Oven - Dry 

Fenitrothion Fenitrooxon 

0.500 T 

2.180 T 

0.098 T 

0.126 T 

S-Methy1 
Fenitrothion 

N.D. 

I 

t-' 
N.D. co 

I 

N.D. 

N.D. 



Serial C.C.R.I. 
Number Identification 

Number 

29 1472 

30 1473 

31 1474 

32 1475 

", 

TABLE IV CONT'D 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

• (Bark from Lac Chevalier, P.Q.) 

. Moisture Residue Concentrations ppm 
Sample Description Content 

% 

Tree II 1 52.0 
Post-spray 
5. 1973 Foliage 
coIl. 17/7/75 

Post Arrosage 51.0 
17/7/75 
Feui11age 1973, 

72, 71 

7-8-75 54.0 
arbre II 1 
F-1973 

7-8-75 53.0 
arbre II 2 
F-1973 

As Sampled 

Fenitrothion Fenitrooxon S-Methyl 
Fenitrothion 

0.041 

0.107 

0.034 

0.029 

N.D. 

T 

* 

T N,J). 

0.074 N.D. 

0.049 N.D. 

0.025 N.D. 

- Not Detected 

- Traces « 0.020 ppm) 

Bark plus wood 

Fenitrothion 

0.085 

0.218 

0.074 

0.062 

Oven - Dry 

Fenitrooxon S-Methyl 
Fenitrothion 

T N.D. 

I 
I-' 

0.151 N.D. 
~ 

• 

0.107 N.D. 

0.053 N.D. 



SERIAL 
NUMBER 

33 

3,4 

35 

C.C.R.I. 
NUMBER 

1468 

1469 

1470 

: .. .TABLE V 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

(BARK* FROM LAC CHEVALIER, P. Q. ) 

RESIDUE CONCENTRATION 
MOISTURE AS SAMPLED : 

SAMPLE CONTENT S-METHYL 
DESCRIPTION % FENITROTHION FENITROOXON "NITROTHION FENITROTHION 

, 
erne 2 Application 70 0.290 0.135 N.D, 0.966 

Post Arrosage 
Feui11age Anter-
ieura 1974 
McLeod #1 
5 Juin 1975 
, 
erne 2 Application 67 0.100 T N.D, 0.30) 

Post Arrosage 
Feui11age Anter-
ieur a 1974 
McLeod #2 
5 Juin 1975 

Post Arrosage 49 0.045 T N.D. 0.088 
27/6/75 112 
Feui11age 73, 
72, 71 

Minimum Detectable Limit- Not Detected - N.D. 

ppm 
OVEN DRIED 

FENITROOXO~ 

0.450 

T 

T 

Fenitrothion 
Fenitrooxon 

0.003 ppm 
0.005 ppm 
0.030 ppm 

Traces - T (Fenitrothion < 0.003 ppm) 

S-Methyl Fenitrothion 

* Bark only 

~-METHYL 
)'ENITROTHION 

N.D. 

N.D. 

I 
~ 
0 

I 

N.D. 



SERIAL 
NUMBER 

36 

37 

38 

TABLE VI 
i'· 

ANALYSIS OF FENITROTHION RESIDUES IN JACK PINE FOLIAGE 

(WOOD FROM LAC CHEVALIER! P. Q.) • 

. MOISTURE 
C.C.R.I. 'SAMPLE CONTENT 

NUMBER -DESCRIPTION % 

"" 1468 2eme Application 70 
Post Arrosage 
Feui11age Anter~ 
ieur i 1974 
McLeod 111 
5 Juin 1975 
, 

1469 eme' 2 Application -67 
Post Arrosage 
Feui11age Anter-
ieur a 1974 
McLeod 112 
5 Juin 1975 

1470 Post Arrosage 49 
27/6/75 111 
Feui11age 73, 
72, 71 

Minimum Detectable Limit -

Fenitrothion 0.003 ppm 
FenitroOxon 0.005 ppm 
S-Methyl Fenitrothion 0.030 ppm 

FENITROTHION 

0.055 

0.040 

T 

RESIDUE CONCENTRATION J?P_m 
AS SAMPLED OVEN DRIED 

S-METHYL 
FENITROOXON FEN I TROTHI ON FEN I TROTH ION FENITROOXON 

T N.D. 0.183 T 

T N.D. 0.12:0 T 

N.D. N.D. T N.D. 

: 

Not Detected - N.D. 

Traces - T (Fenitrothion < 0.003 ppm) 

~ Wood only 

S-METHYL 
FENITROTHION 

N.D. 

N.D. 

I 

'" f-' 

I 

N.D. 



Average 

Ratio 

Table VII 

ANALYSIS OF FENITROl'HION RESIDUES IN JACK PINE FOLIAGE 

Needles 

Fenitrothion Fenitrooxon 

0.052 N.D. 

5.8 -

Minimum Detectable Lindt 

Fenitrothion 

Fenitrooxon 

0.003 pt:m 

0.005 ppn 

(Averaged Results as Sanpled) 

Bark and Wood Bark Wood 

Feni trothion Fenitrooxon Fenitrothion Fenitrooxon Fenitrothion Fenitrooxon 

0.082 0.009 0.145 0.045 0.032 T 

9.1 1.0 16.1 5.0 3.6 -

N.D. - Not Detected 

" T - Traces « 0.005 ppn) 

I\J 
I\J 

I 



Average 

Ratio 

Table VIII 

ANALYSIS OF FENITRarHION RESIDUES IN JACK PINE FOLIAGE 

(Averaged OVen Dried Results) 

Needles Bark and Wocx:1 Bark WOod 

Feni trothion Fenitrooxon Fenitrothion 

0.128 N.D. 0.226 
, 

6.7 - 11.9 

Minimum Detectable Limit 

Fenitrothion 

Fenitrooxon 

0.003 ppn 

0.005 ppn 

Fenitrooxon 

0.019 

1.0 

Fenitrothion Fenitrooxon Feni trothion Fenitrooxon 

0.4?1 0.150 0.101 T 

23.7 7.8 5.3 -

N.D. - Not Detected 

T - Traces « 0.005 ppn) 

I\J 
W 

I 



Average 

Ratio 

Needles 

Table IX 

ANALYSIS OF FENITroTHION RESIDUES IN JACK PINE FOLIAGE 

(Averaged Results as Sarrpled - 100% Recovery_ 

Bark and Wood Bark Wood 

Fenitrothion Feni trooxon Fenitrothion Feni trooxon Fenitrothion Fenitrooxon Fenitrothion Fenitrooxon 

0.061 N.D. 0.149 

3.8 - 9.3 

Min:imum Detectable Limit 

Fenitrothion 

Feni trooxon 

0.003 ppn 

0.005 ppm 

0.016 

1.0 

0.264 0.082 0.058 T 

16.5 5.1 3.6 -

N.D. - Not Detected 

T - '!'races ( < o. 005 P};Il\) 



Average 

Ratio 

Needles 

Table X 

ANALYSIS OF FENITROrHION RESIDUES IN JACK PINE FOLIAGE 

(Averaged OVen Dried Results - 100% Recovery) 

Bark and Wood Bark Wood 

FenitrO'thion Feni trooxon Fenitrothion Fenitrooxon Fenitrothion Feni trooxon Fenitrothion Feni trooxon 

0.151 N.D. 0.411 

4.3 - 11.7 

Minimum Detectable Limit 

Feni trothion 

Fenitrooxon 

0.003 ppm 

0.005 ppm 

0.035 

1.0 

0.820 0.273 0.184 T 

23.4 7.8 5.2 -

N.D. - Not Detected 

T . - Traces « 0.005 ptm) 

l\J 
.l11 

I 
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:RESULTS 

The results of the analyses of fenitrothicn residues and their 

netabolites p:resent in jack p:ine foliage am given in Tables I to VI. 

'!he residue levels are expressed in units of ppm (pg/g) "as sanp1ed" and 

"oven dry" (lOsoC for 16 hrs. in a thenrostatic oven). Ppn "as sanpledn 

includes variables such as rroisture and volatile carpcnents, and is 

useful for the ecological interpretation of field situations under the 

presence of actual Calcentration of fenitrothian residues. results of 

this nature are used in the present dicussion. Ppm "oven dry" represents 

satrp1es devoid of noistuJ::e and other readily renovable volatile CCtt{XJ1lents 

of the substrates cbtained by drying aliquots of sarcples at 10soC for 16 

hours . in a thel:IICStatic oven (s:imi.1ar to nnisture-'determinaticn) , to ... ': 

st:andal:tlize residues for conparism between 'tyJ;:es of substrates or tines. 

Fenitrothion content in sixteen foliage sanp1es collected fran lac 

Limpide, P .Q. (Serial Nos. 1-8)· and Lac Chevalier (Serial Nos. 9-16), alcng 

,dth their rroisture content are given in Tables I and II. None of the sanples 

contained any rcetabolites except the parent catpOUIld. Only the insecticide 

was found in the eight baIk and ,~ sarrp1es (Serial Nos. 17-24) from Lac 

Lirnpide (Table III) "1l'.ereas the eight sarrples (Serial Nos. 25-32) from Lac 

Chevalier (Table IV) contained from traces « 0.020 ppnt) up to a max:i.mum of 

0.074 ppm of fenitrothian in addition to the parent corrpound. The three 

baJ::k samples (Serial Nos. 33-35) analysed fran Lac Chevalier (Table V) con

tained fenitrothicn (as sartpled) , ranging fran 0.045 ppn to 0.100 ppm, :in 

addition to the ll'Ore toxic o:xon netabolite up to a level of 0.135 ppn, 

whereas on the other hand, the three ,"locx1 sar.ples (Serial Nos. 36-38) fran 
.. 

this cu:ea (Table VI) ccntained Ql"I.ly a maximum of 0.055 ppm of fenitrothicn 

with traces « '0.005 ppn) of. the axon. The detectable limits of fenitrothicn 

and their r.etabolites are given as foot-notes under each table. Trace levels 

correspcnd to the mi.nirrum detectable limi. ts. No detectable limits of S-rrethyl 

(0.030 ppn), des-l'!ethyl and amino fenitrothicn were folmd in addition to the 

Cl:esol hydrolytic product. The average peramt noisture ccntent of the 

foliage, bark and wood, bark and ~1OOd sarcples obtained were. 56.6 ~-56.5(},·.~56.6 

and 62~~o-·respectively. 
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1-~an l:esidue levels of the fenitrothicn and the oxon found in 

jack pine needles, bark and l~ lias sanpled" are summarized in Table VII 

and the averaged "oven dry" results for the sane are given in Table VIII. 

Since the roaxi.mum recoveries of the insecticide and its oxen obtained 

after trials and rrodifications in needles and bark were only 85.0, 87.5 

and 54.6 and 54. a :respectively, the results in the above two tables l\'ere 

recalculated assuming 100% reoovery and the data so obtained axe recorded 

in Tables IX and X for carparative purposes. 



., 
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DISCUSSION 

'!he fenitrothion residue levels found in jack pine needle 

sarrples collected from Lac LiInpide (Table I) varied from 0.020 to 0.109 

ppm with an average of 0.049 ppm. ~iroilar residue levels for the Lac 

Chevalier (Table II) varied fran 0.012 to 0.160 P!Jll having a rrean value 

of 0.055 ppn. No oxen r.-etaboll te \'TaS found in any of the needle sarrples 

analysed. l3al:k and wood sarrp1es fran lao Lirrpide and Lac Chevalier ccntained 

an average 0.015 (range 0.007 to 0.029 ppr!') and 0.149 (range 0.029 to 

0.720 ppm) ppm of the insecticide respectively. In addition to the parent 

corrpound, the bcu:k and ~ sanples fran Lac Chevalier also ccntained 

significant aI!OUllts of the oxen rretabolite ranging fran traces to 0.074 ppn, 

thus averaging to E!. 12% of the anotmt of feni trothion present. '!he 

formation of the oxygen analog is probably due to the oxidation of the 

parent corrpolmd by ultraviolet light and / or atnospheric oxygen inCluding 

enZ}'matic oxidation. '-by this rretabolite was not found in basic sanples fran 

Lae Linpide and the needle saI!ples received fran both amas is hard to 

explain. }·bst probably the presence of a dynamic microsana1 rnUced 

function oxidase and hydrolase systems present in green pine foliage 

conpared to the bark could have detoxified the labile oxon rretabo1ite by 

further oxidative and hydrolytic processes. 

'!he average fenitrothion residue levels found :in \a1OOd, needles 

and bark sanples are 0.032, 0.052 and 0.145 PI;m respactive1y shewing the 

ratio of 1.0 : 1.5 : 4.5 in these carpcnents. Fenitrothion being 

lipophilic is stored and retained in the bark tissues which are noted for 

their higher terpene oil content and la-7er biological activity catpared 

to the foliage and woody tissues. The variation in the concentration levels 
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of fenitrothion :in needle and barl< sarrples depend upon nl.lITerOUS 

factors - primary one being enviraurental. 

~.t this point in our sttdy, it is hardly possible to draw 

any rreaningful oonclusicn connecting the residue levels of the 

insecticide and its oxen analog found in the substrate to the rrorality 

of sawfly larva. SO far \ti"e could only locate the sealed lid of Pandora IS 

l:ox. ~U1en and how we are to open i t? l~lhat we are going to get from it and what 

,·liI1 be the inpact it will prcx1uce? t\Te are not yet :in a position to 

answer these and other similar questions, but ,"Ie do hope that our knCMledge 
~ ~ -. .. -.- - .. --. -.--~.,.-.-. . 

\-Till expand further with tirre as soon as possible • 

• ~ •• ,-•• --~-.- ... - •• -. # ........ ~ •• -~ .... - ---_.- ... -.. • -.---~-.-- •• -.-- .- .... -------... -.-- •• - ..... -.-.. --------~.---.---
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