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Abstract

Toxicity and persistence of deposits of diazinon, fenitrothion, malathion, methyl-parathion and phosa-
lone at 0-05%, following one autumn spray in 1976 on apple leaves and twigs were evaluated against
San Jose scale Quadraspidiotus perniciosus Comstock at Solan, Himachal Pradesh. The deposits of
insecticides on apple leaves were found to be more compared to those on twigs. Diazinon, fenitrothion,
methyl-parathion, and malathion persisied up to 5, 6, 4 and 3 days, respectively following treatment
while phosalone persisted up to 12 days. Fenitrothion provided protection up to 25 days to twigs
and 27 days to the leaves against the coccid. Methyl-parathion and diazinon were the next effective
compounds. Malathion proved to be the least persistent and the least toxic insecticide. Phosalone,
though persisted for periods longer than any other compound, was of little use against the pest.

Key words : Organophosphorus insecticide, toxicity and persistence.

L. Imtrodaction

San Jose scale Quadraspidiotus perniciosus Comstock continucs to be a seriousinsect pest
of apple in Himachal Pradesh. Leaves and twigs become the first target of 1s altftck
before the pest moves on to the fruits. When the fruits are harvested, thc‘ pest thrives
either on leaves or twigs, and a third generation of the pest emerges out_durmg aumml.
The ateacked leaves and twigs becom: spotted, skinny and wither, ulumately a'ﬁ'ecung
the quality of fruits in the following season. Investigations were, therefore, carried out
to evaluate the toaicity and persistence of some recommended organophosphorol}s
inszcticides on leaves and twigs of apple when sprayed during autumn asa perphy ek

measure, |
* Part of the Ph.D. Thesis submitted to the Himachal Pradcshf University, Agricuhumtlm(?umplex.
College of Agriculture, Solan, by the senior author under the guidance of tl_m second a'ut r. -
** pPresent addre:ss; Department of Entomology, Academic Complex, Rajendra Agricultural Une

versity, Pusa 848 125, Bihﬂfa 121
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2. Materials and methods

Apple trees (cv Red Delicious) were sprayed cn 22 September 1976 with the commercial
formulations of d'azinon, fenitrothion, malathion, methyl-parathion and phosalane in
a privat: orchard at Kasauli (Sclan) with the help of a foot sprayer (Aspee make) to
‘run-off * at the recommended rate of 0-059 concentration. Layout and other horti-
cultural operations were according to recommendations®, Random samples of 24
twigs (12-15 cm long and 10-15 mm dia) and 100 leaves were collected from four
reg lications p:r trzatm:nt on O (imm:diately after the spray was dry), 1, 3, 7, 15 and
30 days following spraying. The samples were brought to the laboratcry where these
were divid:d intc 4 lots of 25 leaves and 6 twigs each, From each lot, 15 leaves and 4
twigs ware drawn for eash replication. From leaves, disks of L-6cm dia. were with-
drawn and for twigs, length and diamater were record:d for determining the surface area.
The samples were later extracted, cleaned up and stored for analysis. Field sample
extracts were first analysed by bioassay taking adult males of Drosophila melanogaster
Meig. as test insect as par the method of * residue-film’ of Kavadia and Rattan Lals.
Results obtained by bioassay were confirm:d by standard chemical methods of each
insecticide!. Following the two m:thods of estimations, diazinon was recovered to the
extent of 90 + 19, fenitrothion and methyl-parathion 88 + 5%, malathion 95 + 2%
and: phosalone 93 + 3%.

Intrinsic toxicity of the insecticides was earlier determined by Thakur* (Table I).
Half-life value of th= deposits of eachinsecticide on apple leaves and twigs was worked
outon the basis of formulae of Hoskins®. The values of the effective life of each insecti-
cide ware worked out by substituting the log LDy to ‘Y’ of the respactive time-deposit
regression equations (Table II).

3. Results and discassion

Fenitrothion, was found to be more toxic (Table I) to the crawlers of San Jose scale
than th= other ins:cticid:s. Methyl-parathion, diazinon, malathion and phosalone werc
next in theord:r oftoxicity. There was no change in the ranking order of the
chemicals when compared on the basis of their LD,, values.

Ch:mical estimations of the deposits of insecticides, in all the cases, approximately
agreed well with the data obtained from the bioassay of field sample extracts (Table IT).
The data of the two estimations of each insecticide in both the seasons were positively
Correlated. There was not much differerce in the extent and magritude of initial
depos:ts of diaz'non, fenitrothion and malathion but the order of activity changed with
tim= both on leaves and twigs du: to thz differences in their persistence. The deposits
of all these insecticides dissipated quickly up to 3 days following treatment in spite of
Increase in minimum temp:rature and thercafter slowly. Humidity showed consider-
able variation during the last week prior to final sampling. There was, however, no
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Table [

ot

Toxicity of insecticide deposits to the Crawlers of San Jose scale Quadraspidiotus perni.

ciosus Comstock

—_

ticide Re I ‘ ca
Insectici gressicn cquation LD, ! F:dl'ncml LDy, Fiducial
(ng/cm?) limits (pg/cm?) limits

(ng/cm?) (pg/cm?)

Diazinon Y = 1:2599x + 2271 0 0160 0-0107 0'1664 0- 0659
0-0239 0-4198

Fenitrothion Y ~1°5689x 1.1:949%) 00089 00065 0°0583 0-0291
0-0122 0-1169

Methyl-parathion Y 1°3992x -1-2:0396 0:-0130 0- 0091 0:1076 0-0397
0'0]188 0:2917

Malathwon Y=1-3737x - 10386 0'0765 a-0528 06555 0-2587
0-1108 16620

Phosalone Y =1-3659x 4-G-7516 0-1289 0-0911 11190 0-4617
0- 1825 2:7690

e~ =1

i ——

In none of these cases the data were found to be sigrificantly heterogeneous at P =005 ;
Y = Probit Kill ; x =log. corc. (pg/cm?) x 104,
* Yide Thakur®,

rainfall during the period of experimentation. The figures for average weather condi-
tion during this p:riod are given in Table IT and illustrated in fig. 1. Malathion could
not persist on leaves and twigs after the 15th day while only 0-01 to 0-05 uglcm? of
the depisits of diazinon, fenitrothion and m:thyl-parathion could be' d_etected on the
30th day on both the leaves and twigs. Phosalone, however, exhibited maximum
persistence on leaves and twigs (0:36 to 040 ug/cm® on the 30th day).

Th: deposits of insecticides on the L5th day (Table IT) when subjected to A rei‘pe 5
tive regression equations (Table I), for obtaining cotresponding per cent le‘O the
crawlers, revealed that the deposits as low as 0-11 uglem® of meth yl—;:.a;a t-l:l OI:him
leaves (Table IV) could give 89-97% mortality, fidlostd by thewdeposngﬁa“cp:nn:'ta]'c:n
(0-15 uglem?). On twigs, the deposits of diazinon (0-10 uglem?) gave 53 570 MOTEL'Y
followed by methyl-parathion (0+11 ug/em?). The deposits of phgs:ih::ihe somaree/
malathion, however, provided the least expected &L T}}IS e d by fenitrothion
of toxic action on leaves was smaller with methyl-parathion follone );*actlil*lca! stand:
while on twigs it was diazinon, followed by methy]-:parat!n_(rn-_ bﬂ:t? li)f its threshold
point, these are important considerations because an insecticide 1s better

of toxic action is smaller,
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Table Il
Persistence of insecticide deposits on apple leaves and twigs during autumn in Himachal

Insecticides Method of Deposits (pg/cm?®) £ 95% confidence limits at different
estimation
(Plant/Location) 5 - —
0 1 3
Chem. assay (L) 311 £ 0:06 118 4 0-10 0:584 0-10
(3:47) (1-64) (0°65)
Bioassay (TY 3564+ 054 2:18 4 0°42 0-78 1 0-27
Chem. assay (T) 2:56 4 0-92 1:26 4 013 0:60 &+ 0°05
(3 06) (1:72) (0° 69)
Fenitrothion Bioassay (LY 4001043 1:92 & 022 1:01 4+ 0-54
Chem. assay (L) 4031060 2-47 -4 0°59 0:95 4+ 0-24
(4-02) (2:20) (0-98)
B ioassay (M 3-36.+0-09 176 £ 0- 60 0-66 + 0-54
Chem. assay (T) 3-82 ° 0-33 1-73 + 0-68 0-53 4 0-26
(3-59) (1-75) (0. 60)
Methyl-parathion Bioassay (L) 4-5610-98 3-41 £ 0-20 1°05 £ 0-42
Chem. assay (L} 4-381+0-53 3-44 4+ 053 1-65 + 005
(4-46) (3-43) (1-35)
Bioassay (M 4231057 3-:20 £ 0°9Y 0-83 & 031
Chem. assay () 427 + 080 2-88 -+ 0-35 1-1841 021
(4-25) (3-04) (1:01)
Malathion B iozssay (LY 3071049 2:67 4: 0-45 139 + 0-38
(3-09) (2'55) (1-26)
Bioassay (M 3124 0-4% 2:734 017 1:01 4 0-25
Chem, assay (T) 3-054 0-29 2:43 4. 0-21 1-14 + 0-29
(3-09) (2-58) (1-08)
Phosalone Bio2ssay (LY 2:91-%&0-49 2:29 - Q26 1:80+ 0°15
Chem. assay (L} 195+0°39 1:46 + 0° 39 0:97 4 0-39
(2-43) (1-87) (1-39)
Bioassay (T 2704014 2:35 &+ 0-4t 1-64 +0-24
Chem. assay  (T) 2:65-+0-73 1-51 & 0-21 1°14 & 0-26
(2-67) (1-93) (1-39)

Avgrag: weather conditions : Tem). °C: max. 27-8, min. 11-9, R.H. 86-2, Rai~fall O mm, BDL;
ate average of biorssay and chemical assay ; r = Coefficicnt of correlation,
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ﬁﬁ
Time-deposit (td)
regression cquations

—— ey

Bulow Dct. ctablo Limits. Y = Log. vali» of rusid'.lﬂf? X = d
(T) = Twigs, (L) Leaf. ** Significant at 1% level of sigaificinge.

7 IS 10
gt & S 0°04 4. 0-02 Y =4:241 —0- 061 x
0-28-4 0:06 0-16- 010 BDL
(0-34) (0-14) Y=4184 —0:075x
(0-04) (r =0-982)
" - : .
0-30 - 0 06 0144 008 BDL Y =4-178 — 0-077x
(0-24) (0-10) (0-04) (r = 0-988)
(0-36) (0°15) (0-05) (r = 0-992)
0-20 = 0-05 0:08 & 001 0-04 1 0-01 Y=4-125 — 0-060x
0:40- 0-14 0-19 X 0-03 0-07 + 0°05 Y = 4180 — 0°050x
(0 30) (0-14) (0°05) (r = 0-994)
0:36= 0-05 0-11 4 0-02 0-02 4+ 0-0L Y =4-395 —0-077x
BDL BDL BDL Y = 4566 —0-075x
(0-36) (0-11) (0-02) (r = 0-999)**
t 024+ 005 0:11 4+ 0-03 0:01 & 002 Y =4-335 —0-079x
P 0°63= 005 BDL BDL Y =4-460 — 0-098x
L(0-44) (0-11) (0-01) (r =0-992)
055+ 0-14 0:12 £ 0°02 BDL Y = 4:470 — 0-095x
BDL BDL BDL Y =4-511 —0°150x
i (0°55) (0-12) (0) (r - 0-993)*
035 006 0-10 -+ N-02 BDL Y = 4419 —o-lﬁlx
0:64--014 BDL BDL Y -~ 4-438 :'0'14*-5
k 1.6910,’4 074t 005 0.45*0'3 ]’::4‘346*'0'0261
. % 26 4 0-27 Y =4232 —0-026x
0-73 1 0-39 0-51 + 018 026 1 U c
(9-91) (0-62) (0-36) el s
1-68 4 0-83 0-70 4+ 0-13 0-48 £ 019 Y sk gadeeli o
) 014 Y = 4-273 — 0929«
0-77 3 0-12 0-52+ 0-21 030 - G- 9:8)
(0-92) (- 61) - (5:49) et b

e

e

'y of sampling, Figures in parct'icses




126 A. K. THAKUR AND S. F, HAMEED

73

50

2%

30
20
IU .
! v
| ¥ A v x
ad
—
(RAIN NIL)
10
- - ~SRR ¢
20 31 1 20 <2
SEPFTEMBER 76 OCTOBER 76

Fic. 1. Weather conditions during the experimental period,

Initial d:pasits of diazinon, fenitrothion and methyl-parathion were more on leaves
than on twigs (Table IT). Malathion gave almost similarinitial deposits both on twigs
and leaves while phosalone deposits were slightly more on twigs than on leaves. The
variations in the extent and the magnitude ofinitial deposits on two substrates, however,
d'd not seem to be very sigrificant. On the basis of variations in the initial deposits,
amongst different insecticides, be it on leaves or twigs, it appeared that except for phosa-
lone all thz fourinsecticides were identical in their comm:reial formulations. From the
data presented in Table III, it is evid:nt that the deposits of all the insecticides were
much in excess of the amounts determined for either their intrinsic toxicity (LDy) or
of the ‘ minimum effective level’ (m.e.l,, LDy). Initial deposits of fenitrothion both
on leaves as well as on twigs were maximum, i.e,, 62 to 69 times more than what is
actually required for LDy, values, followed by methyl-parathion (40 to 42 times) and
diazinon (18 to 21 times), while malathion and phosalone were almost identical in this
respect.  When compared with the amounts required for LD,, similar trends were
observed. However, the margin between m.e.l. and intrinsic toxicity (expressed as
ratios) was found to be maximum in diaziron followed by malathior and phosalone
which provided equal margins between themselves, and then in methyl-parathion and the
least in fenitrothion. Thus, it can be said that the deposits of feritrothion and methyl-
parathion were maximum and their intrinsic toxicity was also more compared to the
rest of the insecticidss but the margin between intrinsic toxicity and m.e.l. 'was mini-

mum, While reverse was true in diazinon followed by malathion and phosalone,
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Table III

Extent sud magnitude of insecticide deposits in relation to their

toxicity

= S ————————
Insecticide Initial No. of times initial
(at 0-05 75 conc.) dcyosit deposit

(1g/cm?) - ks
LD, LD,,

1. LEAVES
Diazinon 3-47 267 20§
Fonitrothion 4-02 451-3 68-9
Methyl-parathion 4-46 343-4 41-5
Malathicn 309 40*5 4-7
Phosalonc 2+43 18°8 2
Il. TWIGS
Diaziron 3:06 1911 18:4
Feritrothion 3-59 403-3 61-6
Methyl-parathion 4:25 3271 39-5
Malathion 3-09 40°3 47
Phosalore 267 20°7 24

Malathion proved to be the least persistent insecticide both on !eaVcs and twigs
(Table IV)as evidant from its half-life values (26 days). Iritial depsﬂs of p_hosalong
being m rimum in magrituds (2-43 to 2-67 ugfcm?) proved to be l}tghly 'p.crsnstent (12
days), butits p:rsistence was of little use owing to its low intrinsic toxicity. Among
moderately parsistent ins:cticides, fenitrothion provided 25 to 27 days protection fro;lzl
the attack of crawlers, followed by methyl-parathion (15 to 17 days) and d:azmon' (
to 13 days) to the leaves and twigs. Thus, it can be sai;:l that 1 or 2 sprays of fcnil_tr-;;
thion during autumn could satisfactorily prevent the third gereration crawlers Iro

settling or overwintering on apple plants.
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Table IV

Threshold ef texic actios and biological perfarmance of insecticide deposits to the crawlers
of San Jose scale o8 zppie

M

Insecticides Deyosits Expocted Initial Half** Effective
(at 0-05 % conc.) (»g/cm?) %kill* of deposit** life life*e

on the 15th crawicrs (png/cm?) (days) (days)

day following

spray

(22:9-76)

Table 11
Leaves
Diazinon 014 378 3-47 4-5 131
Fenitrothicn 1S 973 4:02 5:6 27-4
M:thyl-parathior e-1i 89-9 4-46 4:0 16-7
Malathion 012 60°2 309 2:6 61
Phoszlore 962 824 2-43 11-7 3+0
Twigs
Diaziron 0-10 838 3-06 44 11-8
Fenitrothion 014 96-9 359 5°5 254
Methyl-parathior e-11 899 4-25 3-5 15-8
Malathion 0-10 563 3-09 26 56
Phosalone 0- 61 $2°1 2 67 115 81

* Vide regression cquations of Table 1.
s+ Average of bio a1 d chcmical assays.
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Editor's Note

While reccommending the paper for publication, one of the referees disagreed with
the authors on the process of insecticide extraction. His observations are : Insecticide
extraction and its loss during process will remain 2 constant factor for all the @ nsecticides
ineluded in trial, as different insecticides have different solubilities cven in the same
solvent ; slight difference in this will alter the results and finally the interpretation.

The authors preferred publishing the following reply : It is known that insecticides
from the treated leaves and twigs cannot be fully and completely removed by the
solvent. Solubility of insecticides in solvents, clean-up procedures, method of 3"&'3;5}"5.
sensitivity, etc., account for proper detection of the residues. In the ‘P!‘ﬂSt“.'l:lt :::u:c:?:
specific solvent (Pet. ether 60-80°C for diazinon ; benzene for fenitrothion an y

parathion ;: CCL for malathion and acetone for phosalone) as rec'omme::zi ﬁ::dmf?;
insecticide and separate specific recommended methods of analysis wer p

‘ insecticide sepa-
different insecticides. The percentage recovery determined for eacilh_lsnsccﬂ ; Ibioassla;y
rately was found satisfactory, and all calculations were based on this.

and specific colorimetric method, the estimations were quite satisfactory.

With which view do our readers agree?
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