cedure. The divergent residual be-
havior of Trithion on and in citrus fruits
determined by the two analytical methods
may be due to either the accessory ma-
terials or to the chemical alteration of
Trithion. Studies of the nature of
Trithion residues are indicated.

The half-life values for Trithion res-
idues on citrus, determined by either
analytical method, are of intermediate
longevity in comparison with the re-
sidual behavior of many other acaricides
and insecticides (2, 3).
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INSECTICIDE VAPORS IN AIR

Determination of Chlordan in Air of
Habitations Treated for Insect Control

Table II.

Degradation and Persisting Half-Life Values (in Days) for Resi-

dues of Trithion on and in Peel of Field-Treated Lemons and Navel Oranges

Degradation Half-life

Persisting Half-Life

Dosage, Lb./ Colori- Total Colori- Total

Fruit 100 Gal. Water? mefric chloride metric chloride
Lemons 12567 W.P. 8 21 16
3259 W.P. 6 20 14
6 25% W.P. 6 .. 23 15
24 ounces E.C. 9 13 21 43

Navel

oranges 1255 W.P 16 41 42
3256, W.P 16 37 45
6 25 W.P, 16 38 35
24 ounces E.C. 21 37 43

@ W.P. Wettable powder analyzed by colorimetric procedure to be 21.7% Trithion.
E.C. Emulsifiable concentrate analyzed by colorimetric procedure to be 3.28 lb.

Trithion/gal. concentrate.
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Figure 4. Residual behavior of Trithion on and in peel of citrus fruit
@ Navel oranges
Q Lemons

Both sprayed with 24 ounces of an emulsificble concentrote formulation of Trithion/100 gal. water, as

determined by total chloride method

M. A. MALINA, J. M. KEARNY,
and P. B. POLEN,

Velsicol Chemical Corp.,
Chicago 11, IlIL

A method was developed for the detection and analysis of microgram quantities of chlor-

dan that might be present in the air of homes treated for insect control.

Techniques for

sampling the air and subsequent concentration and analysis are described. Concen-
trations lower than 0.005 p.p.m. can be measured. Assays of air samples collected in
homes commercially treated for termite control are given.

WHEN cHEMICALS are used for the
control of household pests, the
question arises whether vapors of
the insecticide may be present in the
air of the treated home. A method for
the detection and determination of micro
quantities of chlordan vapor in air was
developed in order to answer this ques-
tion in the case of the insecticide,
chlordan.

The air from five homes commercially
treated for residual control of termites
was analyzed. It was sampled 1 to 6
months subsequent to application.

30

Reagents

n-Butyl alcohol, reagent grade

n-Pentane, colorimetric grade, Philips
Petroleum Co.

Methanol, 999, reagent grade

Florisil, 60/100 mesh (Floridin Co.)
dried for 24 hours at 130° C.

Potassium hydroxide pellets,
grade

Sodium sulfate anhydrous powder, rea-
gent grade

Chlordan, reference grade
Chemical Corp., Chicago, IlL

Diethanolamine (Union Carbide Chem-
icals Corp.) purified by distilling 1 liter at

reagent

(Velsicol

AGRICULTURAL AND FOOD CHEMISTRY

a pressure of 20 mm. of mercury. The
first 100 ml. of distillate is discarded and
the next 100 ml. is collected.

1.0N potassium hydroxide in methanol

Methanol-water solution, 909, methanol

Modified Davidow reagent, 2 parts of
1.0V methanolic potassium hydroxide,
1 part of diethanolamine, 9 parts of metha-
nol by volume (6)

Apparatus
Air-sampling
Figure 1
Flowmeter, Fischer Porter, No. 2-F-1/
4.20-5/35

traps, as described in
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HERBICIDAL ACTIVITY AND STRUCTURE

Preliminary Evaluation of Some
Quaternary Ammonium Salts as

Phytotoxic Agents
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Some 60 quaternary ammonium salts RR;R;R;N-X were prepared by standard chemical

methods.
germination tests,

toxicity was noticed when R was C;, to Cy..

are also mentioned.

evident from these examples.

QATERNARY ammonium salts in
general exhibit considerable activ-
ity in many biological applications.
The bactericidal-germicidal applications
are very numerous and are well known.
Attempts to correlate the mode of ac-
tivity of various quaternary ammonium
salts as bacteriostatic agents with their
colloidal and detergency activity have
been presented (3, 4, 7).

However, prior to the disclosure of
the potentalities of a few certain select
quaternary salts as herbicides (5), little
has been reported concerning this phase
of their biological activity.

The laurylpyridinium salts of 2,4-D
and 2,4,5-T are phvtotoxic, but this type
of salt combines a quaternary com-
pound with known herbicides (7).

Decyldimethyl-2-methoxyethylam-
monium chloride is strongly “phyto-
hormonal™ (2).

Therefore, it became of interest to
prepare a broad series of quaternary
ammonium salts and attempt to corre-
late structure with phytotoxic activity,
if any was present.

The quaternary ammonium salts were
obtained by the standard reaction of the
appropriate amine and organic halide in
an anhvdrous solvent, usually in ethyl
alcohol.

RiR:RGN + R—X ——— RRGRRN“X -
(1

The salts (I) were examined for phyto-
toxicity by a slight modification of the
method of Thompson, Swanson, and
Norman (9). Cucumber and wheat
seeds (representing di- and monocotyl-
edenous species) were germinated in
Petri dishes in the presence of aqueous
solutions of the test chemical. The
results (Table I) are expressed as per-

L Present address, Monsanto Chemical
Co., St. Louis 24, Mo.

Many of these quaternary salts exhibit considerable phytotoxicity in seed
In a series of 1-substituted pyridinium bromides, maximum phyto-
Other active types of similar compounds
Lack of selectivity towards mono- or dicotyledenous species is

Table I.

Phytotoxicity of Quaternary Ammonium Salts to Germinating

Cucumber and Wheat Seeds

Percentage Root Growth

100 10 100 10
p.p.m. p.p.m. p.p.m. p.p.m.
Cucumber Wheat

Pyridinium Bromide

1-Methyle
1-Methyl?
1-Ethyl
1-Propyl
1-(zs0-butyl)
1-(n-Hexyl)
1-(n-Heptyl)
1-(2-Ethylhexyl)
1-(n-Octyl)

1-(3,5,5- Trlmethylhexvl)
1-(n-Decyl)

1-(n-Dodecyl)
1-(n-Tetradecyl)
1-Propargyl
1-Cyanomethyle

1- (2 Chlorocthyl)
1-(8-Ethoxyethyl)
1-(8-Butoxyethyl)
1-8-(B-Butoxyethoxy )ethyl
1-(3-Phenylethyl)
1-Benzyl¢

1-(2.4- D1chlorobenzy1)
1-(v-Phenylpropyl)
1-Phenacyl

1-(6- Cyanohexyl)
1-Carbobutoxymethyle
1-Methoxymethyle
1-(m-Xylyl)
1-(p-Ethylbenzyl )
1-(2,4-Diethylbenzyl )
1-(p-Isopropylbenzyl )
1-(2,4-Diisopropylbenzyl )
1- pxec-Amylbenzyl)
1-(2- Cyclohcxylethyl)
1-(1-Naphthylmethyl )
1-(2-Hydroxyethyl )
1-(2,4-Dinitrophenyl )
1-(3,5,5-Trimethylhexyl)-4-methyl
1-(3,5,5-Trimethylhexyl )-2-methvl-5-ethyl
1-(3,5,5-Trimethylhexyl)-2-chloro

1-(p-s ec-Amylbenzyl) 2-methyl-5-ethyle

2,
1-
2-
2
3
3
3,

(
(
(2,
(
(
€
(
(
(
(
(
(
(3,
(

Ammonium Bromide

Triethvl-(3,5,5-trimethylhexyl)
Tri-(n-butyl)-3,5,5-trimethylhexyl
Tri-(n-Amyl)-3,5,5-trimethylhexyl
Trimethyl-p-sec-butylbenzyle
3,5,5-Trimethylhexyldimethylphenyl

40 81

10 86

65 94

64 93

74 86

34 72

10 63

20 72
5 37 13 65
14 42
2 23
2 25
4 43

48 99

73 97

68 92

83 101

68 93

74 99

67 102

36 59

26 69

50 98

82 89

54 80

90 99

61 89

32 52 22 84

23 65 16 58
5 53 4 38
7 48 9 70
3 26 5 30
4 25 3 22

32 66 34 78

13 57

60 82

44 86

14 37 8 46

92 97 94 105

41 81 64 98
4 27 7 36

15 52 23 81
4 30 10 61
2 22 4 47

36 84 34 103

10 46 15 63

(continved on page 34)
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