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Chlorfenvinphos [Birlane #*, diethyl I-(2’,4'—dichloropheny1)-2-ch10r0viny|
ate, previously known as compound SD 7859 and GC 4072] has shown
Promise for controlling wheat bulb fly [Leptohylemyia coarclata
, cabbage root fly [ Erioischia brassicae (Bouche)] and other dipterous
Its residues in soil have an initial half-life of from 223 weeks
ing on the type of soil, formulation and dosage [ BEYNON et al., 1966 (b)].

hen pesticides are applied to soils, they may affect species of the soil
& other than the pests that are to be conirolled. The present work
libes the cvaluation of the possible side-effects of chlorfenvinphos on
Eni‘-‘ Whilst chlorfenvinphos is likely to be a little more persistent in
an many other organophosphorus insecticides, it is far less persistent
lorinated hydrocarbons such as dieldrin and DDT. It has been shown,
_e"‘ (Ebwarps, 1965) that even transient chemicals such as fumigants can
8D the o) population balance for several years, if their effects are drastic.

. (i}
ity . .
- L_"L"'i“-"_ul'\ secondment to Rothamsted Experimental Station.
Registered Trade Mark.
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EXPERIMENTAL METHODS

a) Field experiments.

i) Plot sizes and application rates.

Four experiments were used to assess changes in Ppopulation
pods in soil treated with clorfenvinphos. In two experimen
planted on newly ploughed pasture. In the other two expe
was sown, also on newly ploughed pasture. Untreated str
left between plots. The insecticides were either sprayed on
diluted emulsifiable concentrate (EC) or applied as granules.
rotovated into the soil as evenly as possible. There were four
freatment and control. Table I gives details of the
Throughout the text, all application rates
ingredient per acre.

S of mic
1ents, poy
riments, gppi
Ips 3 fegy
the sojj sy
The insact'i'
‘ ]'U!]Iicﬂlign&
‘ ¢ Insecticides g
are given in terms of 1y g

TaBLE 1

Trial Sites and Application Rates

Insecticide
Size of plot = =
(ft) i . Dose

Formulation | 1b/ac

Soil type

Thursley Sandy loam Potatoes EC
Alton Loam over clay Potatoes EC

Woodstock]| Clay loam with

Spring wheat EC
flints

granules
Spring wheat EC

EC |
granules |

Bethersden| Clay loam 17th M;lm]g_" "':.

ii) Description of sites.

. Thursley (Kettleborough Farm, Surrey). The plots lay on an uxpuSBd;_ .
drained ridge of land. There was a large population of wireworms, a mode
population of micro- and macro-arthropods, and a small population of earthwoH

2. Alton (Manor Farm, Hampshire). The experimental areca was cnclosed_l
level. The wireworms exceeded 1,000,000 per acre and there was a large p¢

lation of earthworms. The population of micro- and macro-arthropods was
and varied.

3. Woodstock Agricultural Research Centre (Sittingbourne, Kent). Thé
had been pasture for more than ten years. It had very many wireworms €
earthworms and a large and diverse population of arthropods. There were i
centipedes and millipedes than at the other sites. When the wheat had
harvested in the middle of August 1966, the plots became grassed-over.

4. Bethersden (Vine Farm, Kent). The field had a high water table_-‘fu'ld
been pasture for many years. The numbers of most animals, including wireWwoiss
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. were larger than in the other experiments: Considerable
e ubs were present. The plots were on the side of the field
Iﬁ drained, did not become waterlogged. As at Wood_sto.ck,
n::_?trl-gmcd-o\fcr after the crop had been harvested at the beginning

ling, extraction and analysis. ‘
g les, each two inches in diameter, were taken to a depth oﬁ six
o salrln plot’ once a month and the animals were extracted in modified
m ear j]r?nmediately on return to the laboratory. The sample filled the
nn'ek; of approximately two inches and the soil surface was kept at
) depg(;o C. All the Tullgren funnels were in a room at a constant tem-
I !l 0 C giving a gradient through the soil of 10° C, and extraction was
- PE 2[!1(: in three days. The animals were then stored in a mixture of 70 %
: I::?.;I:ulml and glycerol (in the ratio 20 : 1) until sorted under a binocular
() &

t c;ther soil samples, each one-inch in diameter‘, were Faken to _a_depth Of
b from each plot to estimate the amount of insecticide remaining. The
l:h?'f m replicates of the same treatment were bulked, rnlxe.d thoroughly,
'rle(;iclucs extracted from sub-samples by mix_ing them w1th anhydrous
ulphate and tumbling them in a 20 % acetone in hexane solution [BEYI\'ION
g66a)]. Residues were determined by g_as-hqmd chromatography using
don Universal gas chromatograph fitted with an electron capture detector
ign similar to that described by Lovelock (1961).

étw0-inch diameter cores were too small to assess Change.s in r}umbers of
arthropods and earthworms and these were counted using pitfall traps
in the centre of each plot.

sthworms and macro-arthropods were alsq e;stimated from three, tvyo-feet
. quadrats at the end of each plot. The soil in the top three to four inches

hand-sorted and all macro-arthropods and earthworms gounted. Th_e bottom
shallow pit was then levelled and one gallon of dilute formal_ln (25 ml
in in 1 gallon water) was poured on. Earthworms and other 'ammals tl:lat
o the surface were counted. This method involved destructive sarr-lphng
e a large area of each plot and so was done only once in each experiment
n two and five months after applying the insecticide.

periments in boxes out of doors.

[he data on earthworms in the field were substantiated by experiments in the
Peat and sandy loam from East Anglia and a medium loam from

dstock were sieved to remove large stones and worms and then used as media

he worms. Chlorfenvinphos was added as a 50 % EC diluted with water to
ifespond to 6 ppm of the wet weight of the soils. The soil was thoroughly
¥d in a concrete mixer and pressed down into wooden boxes to a depth of

. The boxes were 9 x 9 inches in section, 2 1/2 feet deep, with metal gauze
O0ms and tops closed with removable gauze lids. Nine such l?u.\'es pl'cpm“cd
ch}m'fcn\finphos-lrc:\lcd soils and nine boxes with untreated soils were buried
0rs with the surface of the soil in the boxes level with the surface ol the
around them.

o Within hours after filling the boxes, fourteen freshly obtained worms were

0 each box, seven selected from deep-living species (Allolobophora l.onga
Lumbricys terrestris) and seven from shallower-living species ( A calliginosa
: Yosea). They were covered by an inch of the correspondipg soil. The total
all during the trial was 11.3 inches compared to 4.3 inches in 1964 during the
* period, and the soil remained moist because the rain could enter the boxes.
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TABLE 2

Acarina

Date
of

sampling

Animal count as mean log of samh .

Untreated |
control |

plot

transformed to log (n + 1)

Plots treated as indicated

gran. | 4 Ib/ac
| 4 Ib/ac EC

8 Ib/ac
gran.

(1) Trombidiformes

THURSLEY

WOoOonsSTOCK . .....

17.5.65
26.8.65
13.10.65

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

0.435
0,782
0.772

0.825
1.49%
1.414

0.474
0.749
0.465
0.955
1.096
1.654
1.224
1.503
0.994

8 Ib/ac

EC

0.0761 »
0.0505
0.0524

0.0602
0.0769
0.1168

0.0421
0.1276
0.1041
0.1137
0.0951
0.0869
0.0509
0.0705
0.1034

ql\lllduru
Crrop
=
I

(2) Gamasina except
ALTON

THURSLEY

WOoOnSTOCK . ......

Rhodacaridae

17.5.65
26.8.65
13.10.65

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

0.93
1.136
1.036

1.015
0.988
1.048

0.76

0.799
0.788
0.912
0,943
1.115
1.057
1.041
0.95

(3) Rhodacaridae

TIIURSLEY

WOODSTOCK . ......

17.5.65
26.8.65
13.10.65

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
24.4.66
16.6.66
11.8.66
3.10.66
7.11.66
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iy EFFECTS OF

Acarina (continued)

Animal count as mean log of samples

transformed to log (n + 1) .
= — = Standard Var1apce
Plots treated as indicated ratio

(F)

Dale = =
of . Untreated
sampling | control
plot

error

4 bjac |

4 lbjac | 8 Ib/ac | 8 lb/ac
gran. C

gran. EC

17.5.65
26.8.65

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

Wribatidae
pibatidac Los 21234

1.429 3.03
1.748 16.62%*
10.40%
20227
371*

17.5.65
26.8.65
13.10.65

17.5.65
23.8.65
12.10.65

13.12.65 | 1.85
27.1.66 _ 118
3.3.66 290
31.3.66 32;
28.4.66 1.14
16.6.66 0. A
11.8.66 0-21
3.10.66 ! 2'14*
7.11.66 .

1.479 |

S Significant at 5% level.
Significant at 1 % level,

" All the soil and worms in one treated and one untreated box, for each type of
Were examined at 4, 10 and 21 weeks after chlorfenvinphos was applied. The
S were extracted with 20 % (v) acetone-hexane in the presence .Of anh_ydrous
fiim sulphate. The worms were washed with water and kept alive moistened
ch Water for 2-4 days in beakers to expel the earth from their alir_nentary canals.
Y were then washed, deep-frozen, chopped-up and weighed while frozen, and
8P tissues were macerated with 2 ml of 30% (v) acetone-hexane and 1 g of
OIUS sodium sulphate for every gram of tissue, as described for crops [ BEYNON
966 (a)].

The soil and worm extracts were shaken with an equal volume of water to

i OVe the acetone and hexane, dried with sodium sulphate and apalyssed for chlor-
o Mbhos by gasliquid chromatography. The results, summarised in Table 15,

®C0rrecied for the blank values of less than 0.02 ppm for the untreated control
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TABLE 3 Collembola (continued)

== Animal count as mean log of samples
Collembola transformed to log (n + 1)

— === ———— —| wina..a| Variance
Standard ratio

Animal count as mean log of samples i Untreated| Plots treated as indicated error (F)
transformed to log (n + 1) | sampling [ control
Date — — plot
saml);hng Untreated Plots treated as indicated b:‘ll:gnrd
control i) ! —
Ifllot 4 Ib/ac | 4 Ibjac | 8 Ibj/ac | 8 Ib/ac [ i
| gran. EC gran. EC nluridac 26.8.65 0.184 0.191

T i 13.10.65 | 0.097
(1) Onychiuridae

2.10.65 |
ALTON ..., 17.5.65 4 65
26.8.65 1 e 3.12.

g - 21.1.66
13.10.65 33,66

THURSLEY .. 17.5.65 ' 31.3.66
23.8.65 28.4.66
12.10.65 . 16.6.66

WoopsTock .. 13.12.65 11.8.66
27.1.66 3.10.66
3.3.66 | 7.11.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
JeITGh . | TABLE 4

4 Ibjac | 4 Ibjac | 8 Ib/ac | 8 Ibjac
gran. EC gran. | EC

fficant at 5% level.
fficant at 1% level.

(2) Isotomidae Myriapoda

ALTON 17.5.65 0.124

Animal count as mean log of samples
1%61322 0.262 ggg; transformed to log (n + 1)

. ' Date —= - T - ——| gtandard| Variance
17.5.65 Bi of Untreated Plots treated as indicated P ratio
23.8.65 16,888 sampling ntr = (F)
VR - ) control | 4 lojac | 4 Ib/ac | 8 Ibjac | 8 lbjac
WOODSTOCK - ,.....[ 13.12.65 p gran. | EC | gran. ‘ EC
27.1.66
3.3.66 ; i
31.3.66 p W Syiniphyla
iﬁ‘ggg 17.5.65
11.8.66 26.8.65 |
3.10.66 ' i . 13.12.65 0.075 0.086
7.11.66 | 27.1.66 0.056 0.143

| | - 31.3.66 0.086 0.217
28.4.66 ! 0.075 0.21
(3) Entomobryidae 16.6.66 0.437 0.743
ALTON vyvvuravanns 17.5.65 11.8.66 0.693 0.543
26.8.65 3.10.66 0.362 0.559
13.10.65 y i 7.11.66 0.419 0.343

THURSLEY . ..\.ws, 17.5.63 ¢ !
23.8.65 - Pauropody

12.10.65
: 13.12.65
WOODSTOCK & ...... 13.12.65 21.1.66

27.1.66 ; 3.3.66

3.3.66 o 31.3.66
31.3.66 28.4.66
28.4.66 ] T
LA 11.8.66
11.8.66 ' 3.10.66
3.10.66 ‘ - 7.11.66
7.11.66 gl :

B
'gnificant at 1% level.
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TABLE 5

Annelida

Animal count as mean log of samples
transformed to log (n + 1)

Dalte = - ==

of Plots treated as indicated Standgyg

. Untreated
sampling Crigy

control
plot

4 Ib/ac | 4 lb/ac | 8 Ib/ac 8 Ib/ac
gran. EC gran, EC

— -_'_‘--.-.-.
(1) Enchytraeidae
ALTON FEN 17.5.65

26.8.65 0.281
13.10.65

THURSLEY ... ...s 17.5.65
23.8.65
12.10.65

WOooDSTOCK . .., .. 13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

(2) Lumbricidae

17.5.65
13.10.65

THURSLEY ... 00 12.10.65

WO0DSTOCK ... 3.3.66
31.3.66
28.4.66
3.10.66
7.11.66

* Significant at 5 % level.
** Significant at 1% level.

soils and worms. Recoveries of chlorfenvinphos added to unireated samples
the extraction stage averaged 95 % from soils at the 1-5 ppm Jevel and 115 % 1
worms at the 0.1-0.2 ppm level,

_ Some exiracts were analysed for 24-dichloroacetophenone (1) and 'I.
dichlorophenyl)-ethar-1-ol (II), which are breakdown products of chlorfenviil

in soil (BEYNON et al, 1967), and also for 24-dichlorophenacyl chloride (TIE);

in vitro hydrolysis product of chlorfenvinphos.

Cl Cl

HOH.CH,

(1)
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TaBLE 6

Nematoda

Animal count as mean log of samples
transformed to log (n + 1) )
= 1 Standard Va}m.me

Plots trealed as indicated — ratio

(F)

Datc =
of | Untreated
sampling | control
plot

4 Ibjac | 4 lbjac | 8 Ib/ac | 8 Ibjac
gran. EC gran. EC

17.5.65 0.116
26.8.65 0.067 0.056

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

nificant at 5 Y0 level,

The extracts were analysed for these compounds.by gas-liquid chromato-
Full details of the procedure for the analysis for residues of these

kdown products will be published separately.

RESULTS

Tables 2-7 and figures 1-6 summarise the effects ol chlorfenvinphos on

wpods, Annelida and Nematoda as determined from the 2 inch diameter
il cores,

‘Some groups were represented by too few animals to consider the resulls

80m the different sampling dates separately, so those on Uropodina, Araneida,

Widae, Chilopoda, Diplopoda, Hemiptera, Lepidoptera and Psocoptera at
M00dstock were separately pooled for the treatments and the control
ilable 8).

= Table 9 gives the wireworms counted by hand-sorting on the two fecl

Mlare quadrats, and Table 10 counts of the other macro-arthropods in the

e sampes.

Tables 11 and 12 give results for earthworms from the quadrats and
bl 13 the amount of insecticide contained in the earthworms.

Tables 14 and 15 show the results of the experiments with earthworms

#00xes, and Table 16 summarises the catches from the pitfall traps.
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TABLE 7

Insecta

Date
of
sampling

Animal count as mean log of samples
transformed to log (n + 1)

Untreatedl Plots treated as indicated

control 1
plot 4 Ibjac | 4 Ib/ac | 8 Ib/ac | 8 lbyac
gran. C | gran EC

(1) Diptera

THURSLEY

ALTON ............

Woobstock . ..., ..

17.5.65
26.8.65
13.10.65

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

——

| 0.394
0.191 0.18
| | 0.184

(2) Coleoptera
ALTON

THURSLEY

WOoOoDSTOCK , ......

17.5.65
26.8.65
13.10.65

17.5.65
23.8.65
12.10.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66

(3) Thysanoptera
THURSLEY

‘WoobsTocK .

17.5.65
28.8.65

13.12.65
11.8.66
3.10.66
7.11.66

(4) Protura
TUURSLEY
WOooDSTOCK . ... ...

23.8.65

13.12.65
27.1.66
3.3.66
31.3.66
28.4.66
16.6.66
11.8.66
3.10.66
7.11.66
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{Application in November 1965
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Fig 1 The effect of chlorfenvinphos on soil populations of Mesostigmata
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* Significant at 5 % level.
** Significant at 1 % level.




Numbers of arthropods extracted from Woodstock soj 3
12 months after treatment (nine sampling dates)
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TABLE 8

Animal group

Control
(untreated)

8 Ib/ac EC

Arachnida
Uropodina
Araneida

Myriapoda

Chilopoda
Diplopoda

Collenibola

Poduridac

Insecta

Hemiptera ..

Lepidoptera
Psocoptera

Iurlng

n;.lun\qnnh ' :_

8

e

12
12

18
14

10

TABLE 9

Effect of chlorfenvinphos on wireworms

Treatment

Time after
treatmenl
(months)

Mean no. of
wireworms per
sample

Control Treated

Standard
error

Variance
ratio

(F)

Ib/ac EC
Ib/ac EC
Ib/ac EC
Ib/ac EC
Ib/ac gran.
Ib/ac gran.

Alton

Bethersden
Woodstock
Bethersden
Woodstock
Bethersden

** Significant at 1% level.

TasLe 10

Effect of chlorfenvinphos on macro-arthropods five months after ireatment

Animal group

per sample

Mean number of animals

Treated

Standard
error

Control 8 1b/ac

gran,

8 Ib/ac
EC

Variance
ratio

(F)

Treated as
percentige
of control

| s ol
EC

8 Ib/ac
gran

Diplopoda
(millipedes)

Chilopoda
(centipedes)

Coleoptera

Dipterous larvac

1.1

0.8

1.8
0.1

0.8

0.5

1.2
0.3

138 100

42,1

o B];[:[{l’_'.'l‘
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TasLE 11

Effect of chlorfenvinphos on earthworm populations

Alton

E

N

Bethersden 439 36.5
e rock 313 231
Bethersden 439 28.8
B dstock 313 21.8
Bethersden 43.9 22.3

Mean no. .

Time alter Variance
er sample Standard B

treatment | ___ P - __p | ratio

— error
F
(months) Treated )

Trealed as
percentage

3 c : of control
ontro

24.6 13.7

fficant at > % Jevel.
nificant at 190 level,

TABLE 12

‘Eiffect of chlorfenvinphos on surface and deep populations of earthworms

Treatment

Surface as
percentage
of control

Time after
treatment
(months)

Deep as
percentage
of control

Alton 42.9 66.5
Bethersden 90.8 68.3
Woodstock 67.6 79.2
Bethersden 55.9 84.4
Woodstock 58.4 79.7
Bethersden 52.7 46.7

‘Finally, Tables
0il, In these

17-20 show the amount of chlorfenvinphos remaining in
tables, the results are not corrected for the percentage

govery of the insecticide but are corrected for the blank values obtawed
il untreated controls.

TaBLE 13

Analysis of earthworms for chlorfenvinphos residues (field experiments)

Treatment
Il
|

Time after Pesticide residues (ppm)

treatment
(months)

Earthworms from | Earthworms from
treated soil untreated soil

I

[b/ac ¢
Wb/ £
'Ih)‘;w_ EC

Thursley 0.02 0.01
Thursley 6 0.02 0.01
Alton 0.02 0.01

R s i

TR,

Y |

——
——

=,




C. A. EDWARDS, A. R. THOMPSON AND K, T, BEYNON

TaBLE 14

The analysis of soils and earthworms for chlorfenvinphos residueg (expert
er

Time interval
between application
and sampling
(weeks)

Soil type

Chlorfenvinphos
residues in
dry soil**
(ppm)

L —
Chlortenvinphos
residues in
carthworms
(ppm)

0
4
10
21

12

10
6.7
6.3

0

Sandy loam .. 4
10

21

6.7
14
0.55
0.22

|

0

Medium loam. 4
10

21

7.6
3.0
1.1
0.39

&

< 0.02
< 0.02

i
<o |
|

* Chlorfenvinphos residues were just detectable in this case: in all other carthworing

vinphos could not be detected.

** Moisture contents (% dry weight of soil).
Peat 105-130
Sandy loam 12-19
Medium loam  26-34

TaBLE 15

The analysis of soils and earthworms for residues of chlorfenvinphos metabolltel

(experiments in boxes)

Time interval
between application
and sampling
(weeks)

Soil type

Dry soil

2,4-Dichloroacetophenone

residues (ppm) *

Earthwe

0
4
10
21

NA NA
NA < 0.02°
0.04 < 0.02
0.04 < 0.02

Sandy loam ..........ccviiiiann

0
4
10
21

NA NA

NA < 0.02
0.07 < 0.2
0.05 < 0.02

Medium Joam ...........c.000nnn

0
4
10
21

NA NA

NA < 0.02
0.13 < 0.02
0.04 < 0.02

* Blank values with untreated control soils

Earthworms 0.02. NA Not analysed.

L
: Peat 0.01, Sandy loam 0.01, Medium |0nm'*

, .I’..
2,4-Dichlorophenacyl chloride and 1-(2’,4’-dichlorophenyl) ethan-1-ol could not be detected in
earthworms and soils that were analysed (the limit of detectability here was near 0.05 ppmJ:

] FECTS u

TABLE 16

Pitfall trap catches

CHLORFENVINPHOS, AN ORGANOPHOSPHORUS INSECTICIDE

Number of

(?ull.‘.:ml{.‘ i |1 Hymenoplera ]
R

———
T
| ||

|

| Diptera

bidae
ylinidae
aphora

| cara
Various

Halticidae
t Staph

| |l | Rhyne:

o =1 o b
T fe2 LA O
=R

animals trapped from each animal

group

Diplo- | Araneida

poda

The analysis O

TaBLE 17

f soils for residues of chlorfenvinphos

Site of trial: Thursley, Surrey

Time interval
between application
and sampling
(weeks)

Dosage
level

(ai)

Application

Chlorfenvinphos

residues in
dry soil
(ppm)

Results

l Mean

envinphos 8 Ib/ac

lapplication of 50 % EC incorporated.

|19

aied controls ..

Plot size: 10 £t x 20 ft.
Replication: 4 times.
Date of application: 13th April, 1965,
: il type: sandy loam. (sh rain)
revailing weather: wet and sunny (showery rain).
ltan recovery of chlorfenvinphos untreated soil was 96% at 1 ppm

level.
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Fig 2 The effect of chlorfenvinphos on soil populations of Oribatidae
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TABLE 18

The analysis of soils for residues of chlorfenvinphos
Site of trial: Alton, Hampshire

Chlorfenvinphos
Time interval residues in

. between application dry soil

Application and sampling (ppm)

(weeks) = —

Results Mean

aphos - U e e LA 22
ation of 50 % EC incorporated.
1.7
4 Ibjac K 3.8

fiphos 4
ation of 10 % gran incorporated.

trested controls

i size: 10 £t x 20 ft.
plication: 4 times.
te of application: 13th April, 1965.
B4l type: loam overlying clay.
;pfwﬂlllng wealher: showery soon after application.
Mean recovery of chlorfenvinphos from untreated soil was 90 % at 1 ppm level.

DISCUSSION

The effects of chlorfenvinphos on the population of soil invertebrates were
mplex, but consistent at the different experimental sites. Possibly the
SIECLS may be similar for most agricultural soils.

Families of Collembola did not all react similarly to the insecticide.
bers of Isotomidae were diminished in all the experiments, but recovered

O six to seven months (fig. 4); the decrease was greatest at Woodstock
I¢ there were most Isotomidae before the insecticide was applied. Effects
# ‘0*{}’&‘#;’:”'&{;13 were less definite (fig. 3). At Alton, numbers were greatly
Hished at first but after about four months they exceeded those in
feated soil. At Thursley, numbers diminished slightly to begin with but

- five months there were more in the treated plots than in the untreated

BOLs; ot Woodstock, numbers in treated plots never exceeded those in

Mlitreq toq soil.

LE sites, there were more Entomobryidae in the treated plots than in

lll Untreated plots even at six months after application (fig. 5). Such

“Ieases have also been reported by SHEALS (1956) and EpwaRrbps (et al. 1960
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and 1965) in soils treated with other insecticides. The incre
in response to DDT in soil was attributed to the death of th
that are among the chief predators of Collembola.
in the present experiments, as numbers of pred
diminished in all of them (fig. 1).

This may, LoK
1S may hay,
atory mites

TABLE 19

The analysis of soils for residues of chlorfenvinphog
Site of trial: Woodstock, Kent

Time interval

(weeks) -
Results

Chlorfenvinphos 8 lb/ac
Soil application of 50 % EC incorporated,

Chlorfenvinphos 8 1b/ac
Soil application of 10 % gran incorporated

1.6

0.13
0.14
0.01
0.01

Application between application dry s
and sampling (ppn{y

Untreated control 0.06
0.07
.09
0.10
0.01

< 0,01
0.01

< 0.01

< 0,01

< 0.01

< 0.0

< 001

Plot size: 12 ft x 12 ft.

Replication: 4 times.

Date of application: 15th November, 1965.

Soil type: clay loam,

Mean recovery of chlorfenvinphos from untreated soil was 90 % at 1 ppm level.

gCTS OF CHLORFENVINPHOS, AN ORGANOPHOSPHORUS INSECTICIDE
FF.

E
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Thursley

'AppliCatio'n in April 1965
at 81b/ac)

iy

Alton
{Application in April 1965
at 4 Ib/ac)

e

Mean number of animals (from 16 samples)

Woodstock
{Application in November 1965
at B8 Ib/ac)

1966
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Fig 3 The effect of chlorfenvinphos on soil populations of Onychiuridae
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0
Numbers of Collembola increase after soil has been treate

insecticides (SHEALS 1956, EpwaRrDs 1960 et al. and 1965), but id With

n g

ments there was also a consistent increase in numbers of oribatjg
was still noticeable for six months or more after treatment (f miy Tursley L es
may be explai.ned by numbers of _Mes.ostigmata being greatly |€Ssenge. d (EA‘D:IILC/?:)JH in Ap
they are possibly predators of oribatid mites. This hypothesis cap bé ]

only by laboratory tests. It is also possible, however, that chlorfey

TABLE 20

The analysis of soils for residues of chlorfenvinphos
Site of trial: Bethersden, Kent

Chlorfenvinghis
Dosage Time interval residues I
Application level between appli'cation dry soil
(ai) and sampling (Ppm)
(weeks) —
Risults

Alton .
(Application in April 1965
at 41b/ac)

Chlorfenvinphos 1.1
Soil application of 50 % EC incorporated, 1.5

0.29

0.31
< 1,01
< 0,01
= 0.01

2

e

[T S I T I i o
>
'o

Chlorfenvinphos
Soil application of 50 % EC incorporated.

Mean number of animals (from 16 samples)

Woodstock
{ Application In November 1965
at B 1b/ac)

S W S

e

Chlorfenvinphos .
Soil application of 10 % gran incorporated.

=== =
LI Wes e

Untreated control

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Y e

————

Control Emulsifiable Concentrate ----- Granules — — —

Fig4 The effect of chlorfenvinphos on soil populations of Isotomidae

Plot size: 12 ft x 12 ft.

Replication: 4 times.

Date of application: 17th March, 1966.

Soil type: clay with loam.

Mean recovery of chlorfenvinphos from untreated soil was 95 % at 1 ppm level.




Mean numoer of animals (from 16 samples)
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Thursley
(Application in April 1965
at 8 Ib/ac)

Alton
{Application in April 1965
at 41b/ac)

Woodstock
{Application in November 1966
at 8 Ib/ac)
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The effect of chlorfenvinphos on soil populations of Entomobryidae
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TS OF C
SOME EEFEC

£ 2 pplication rates, stimulates reproduction of Collembola or

1os seemed not to be very lethal to Coleoptera (mostly

. and wireworms) (Table 7). Populations of wireworms were

eased by more than 70 % (Table 9). Other Coleoptera in the

wi-]iameh:l‘ cores were too few to assess any significant decrease in

after the treatments. Results for Coleoptera from the pitfall traps

 clusive, probably because the beetles moved from plot to plot. "l"h'e

sampling at Woodstock showed that numbers of Coleoptera dimi-

re than 50 %, but this was in response to doses of 8 1b/ac, a larger
an would normally be used in commercial agricultural practice.

nts of the dipterous larvae extracted from the two inch digmeter
owed that chlorfenvinphos consistently lessened their populations to

r fifth during the first few months after treatment (fig. 6); the qua-
pling at Woodstock showed a similar decrease (Table 10). The

s effects of chlorfenvinphos on dipterous larvae were not unexpected
ous field evaluations showed it to be more active against dipterous
ainst other arthropod pests. As the percentage of insecticide remain-
‘the soil diminished, so the control of dipterous larvae also diminished.
flered from the effects on micro-arthropods, with which the effects
{population were apparent long after the residues had almost disappeared.

\Chlorfenvinphos had little effect on the other arthropods (Table 8), and
ly group it appreciably affected was the Pauropoda (Table 4). These
animals are usually sensitive to insecticides (EpwaRDs 1965) but their
and ecological importance are unknown.
he quadrat sampling allowed the effect of chlorfenvinphos on earth-
ims dwelling in the top 3-4 inches to be distinguished from that on the
er-dwelling worms (Table 12). Although there were exceptions, the
face dwelling forms were usually affected more than the deeper forms.
I8 unlikely that the initial rotovation of the soil after treatment buried
ich insecticide deeper than four inches (EpwaRDS, 1966) and whilst no infor-
n is available at present concerning the leaching of chlorfenvinphos, it
sidered unlikely that it penetrates much below the depth of cultivation.
deeper dwelling forms that were killed may have picked up insecticide
0 burrowing to the surface. The earthworm population was at most
llilved, and the effects were not drastic because cultivations often kill many
€ of the surface-dwelling worms. Most soils that are regularly cultivated
Ontain fewer worms than pasture or undisturbed soils.
N The results with earthworms in boxes differed from those in the field.
Il the boxes, chlorfenvinphos at 6 ppm produced no detectable mortality of
e worms within 21 weeks of treatment (Table 15). Possibly the worms
¢ more active in the field than in boxes. It is also possible that the pesti-
Side was distributed less uniformly in the field than in the boxes so that the
Ims in the field could have been exposed to local concentrations of chlor-
e Vinphos very much in excess of 6 ppm. Tissues of earthworms from the
.ii_es and field were analysed for chlorfenvinphos and its metabolites and
" more than 0.02 ppm was found in any specimen. These analyses were done
4Use other insecticides, particularly aldrin and drieldrin, have been
“Porfed to occur in worm tissues, in appreciable amounts, and it has been
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R EriECTS 0
Joisons birds. The absence of appreciable quantities

his | ) X :
( nvinphos in the worms makes such a hazard unlikely

. '.)'of chlorfe
Thurstey 1p[}l.lﬂd' .
g il G _ of chlorfenvinphos are so varied that it is necessary to sum-
at 81b/ac) § 0 . 5 R

peneficial and deleterious aspects. The insecticide controls
| but Coleoptera less so, and it has little effect on Symphyla.
[ elnlipcdrs and parasitic mites are affected but they are less
tchan predatory Coleoptera, which are not greatly affected.

1= MR

AlTTT

ertebrates, especially Collembola, Acarina, Diplopoda, dipterous
earthworms, help to break down plant material and organic matter
The numbers of Collembola increase after treatment with chlor-

s, there Iis little effect on Diplopoda, and dipterous larvae and
.m’s are depleted. EDwaRrDs and HEeaTH (1963) showed that in arable
L ' " e hworms probably account for about 60 % of the initial breakdown
& material and other invertebrates about 40 %, so the increased
of Collembola may complement the decreased numbers of earth-

[ 1

_-._._..'——-I ek,

Alton
{Application in April 1965
at 41b/ac)

Sy

NYS

nine months, some groups of soil invertebrates were still affected
insecticide, but after ten months, almost all the chlorfenvinphos
at Woodstock had disappeared, and from the results it seemed
that effects on soil fauna would persist for longer than one year.

At

SUMMARY

he effects on soil invertebrates were studied of the organo-phosphorus
— : 2 . llicide chlorfenvinphos [Birlane, diethyl 1-(2'4"-dichlorophenyl)-2-chloro-
. phosphate, previously known as compound SD 7859 and GC 4072]. It
t »:x;pllg;::::i)on in November 1965 feased the numbers of Collembola and sometimes Oribatidae and decreased
bers of Mesostigmata. The insecticide controls Diptera well but
érs of Coleoptera (mostly wireworms, chafers and weevils) were never
ased by more than 70 %. As the amount of the insecticide remaining
the soil diminished, so the effect on dipterous larvae diminished. Chlor-
finphos has little effect on Symphyla and Diplopoda.

rom a fifth to a half of the earthworms in the field were killed and
surface-dwelling forms were killed than deeper-dwellers. Even after
: eeks in soil treated with 6 ppm of chlorfenvinphos, earthworms had no
\ g ie than 0.02 ppm of insecticide and its metabolites in their tissues.
\4/ :ther groups of invertebrates were not drastically affected.

—a s N : I S Effects of chlorfenvinphos on soil fauna seem unlikely to persist for
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC WI¢ than one year ’ Y
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