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TOXICITY, PERSISTENCE AND EFFECTIVENESS OF CERTAIN
GRANULAR  INSECTICIDES AGAINST THE BROWN
PLANTHOPPER, Niflaparvata lugens Stal*

P R. M, RAC! and P, S, PRAKASA RAO?

Thirieen granular insecticides 8t four concentrations were evaluated for their efficacy

and parsistence in pot culture and in micro field plots against adults and nymphs of
brown planthopper. On the basis ol "PT' valves carbofuran snd Mipcin at 0.5 10 0.75 Ko
sifha were found to be the most effective egainst both adulis snd nymphs.

Though a lot of data on insecticidal
evaluation against BPH have accumu-
lated in Philippines, Japan etc., such
critical studies either in green house
or in field against BPH are ‘rather limit-
ed from India. Considering the im-
portance of BPH, critical studies on
toxicity, persistence and effectiveness
of some granular insecticides applied
in standing water against BPH adults
and nymphs were carried out at Central
Rice Research Station, Cuttack during
1975 to 1977, the resulrs of which are
discussed in this paper.

MATERIAL AND METHODS

Three experiments were carried out
during the years 19875 1to 1977, For
expt. |and I, one month old rice plants.
var, Jaya were used as test plants.
Thirteen commercial granular insecti-

diameter of the pot into consideration
for calculation of granular insecticide.
The calculated amount of granularin-
secticide was applied in standing water
and water was kept impounded ' in
pots thoughout investigation period
In expt, 111, seven granular insecticides
at 0.75 and 1.50 Kg a.i/ha were appli-
ed to rice grown at 20 x 20 cm spacing
in microfield plotsof 2x 2 m. A thin
film of water was kept impounded in the
microfield plots throughout the investi-
gation period, In expt. land ll, ten BPH
adults or ten 3rd instar nymphs as the

_case may be were caged separately on
the treated plants at 1, 5, 10, 15, 20,

cides at four dosesviz, 05,1.0,1.5-
and 2.0 Kg a.ifha (Table | and II) were

applied in earthenware pots, taking the

25,30 and 35 cays after treatment
(DAT). For experiment‘lil, a new bio-
assay technigue-was adopted. Exclud-
ing' border plants, any three plants
were randomly removed from each trea-
tment at each time. The plants were
washed thoroughly to free the plants
from field soil. ' The root pottion was
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wrapped : it wet cotton over ‘which a
piece :of polyethylene sheet was tied
‘with a. rubbar band.  This method,
-ailuwed retpntmn of the: fl'EthIBES of
ths plant parts for at Ieast 60 hours

‘without any further addition of water,
The plants thus- tied were kept in chi-
menys tied at ~both ends with muslin

cloth. ‘Adult BPH were releasnd on
these plants kept at regulated tempera-
ture of 26::to 28°C.and 60 "to 65%, of
RH. in-laboratory on .the 1st,
1Uth 15th.and 20th day, after treatmeant:
In all the experiments, the treatments
were replicated thrice including control.
Maortality counts recorded 24. hours
after exposure was corrected. {Ahbot.
1525}

“PT* values which are the product
of average percéntage residual toxicity
(T) and.the period (P) for which some
toxicity is observed were calculated by

following t_:he‘.matt]n_d of Saini (1959) '

RESULTS AND DISCUSSION

Adults
at all four doses recorded 500 to
100.0%, mortality upto 20' days -after
treatment and lost their persistent toxi-
city betwean 25 to 30 DAT. Carbaryl 4
lindane, diazinon and dimethoate rec-
orded more than 50 per.cent mortality
at all four-doses on.one day ‘old resi-
dues, Carbaryl + lindane and phorate
recarded more than 50 per cent morta-

lity at 1.0 kg a.i and above even, at 10.

to 15 DAT so as diazinon. .On one
day old residues less than 50.0 percent

mnrtalltv was recorded with - phorate.

5th, .

Earbufur’a':n and IMipcin-
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phos and endosulfan at all four ‘doses.
Endosulfan and chlorfenvinphos inst
toxicity by .5 DAT. . i+

Nymphs: On one day old resi-
dues, 50.0 to 100.0 per cent mortality
was recorded in -all four doses of car-
bofuran; Mipcin, ~carbaryl + lindane,,
phorate,” diazinon, dimethoate. Carbo-

- furan and Mipcin at 1.5 and 2.0 kg ai,

recorded more than 50.0 per cent mor-
tality even 20 days after treatment’
The persistent toxicity of both these
insecticides lost in between 25 to 30
DAT. Carbaryl + lindane, phorate and -
diazinon at 1.5 and 2.0 kg a.i recorded

-, more' than 50,0 percent mortality at

at-0. 5 Kg ai. quinalphos at 0.5 a.i, fen-.

sulfothmn at 0.5and 1.0 kg a.i mephos-
folfan at 0.5 and 1.0 kg a1, chlorfenvin
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10 DAT. Less than 50.0 per.cent mor-
tality was recorded in carbaryl + lin-
dane and fensulfothion at 0.5 to 1.5kg
a.l, in quinalphos and mephosfolan
at 0.5 to 1.0 kg a.j and all four doses:
of chlorfenvinphos and ‘endosulfan.
The other insecticides under report lost
their persistent toxicity between 10 to
15 DAT. '

A perusal of ‘PT' values revealed
(Table 1) carbufu:an* Mipcin, carbaryl
+ lindane are significantly superior to
diazinon (standard), while phorate was
on par in expt... | and expt. Il. The.
other insecticides were .less effective.
than diazinon. Inrease in dose resul-
ted .in highly s;gnlfrcant lm:reases in
persistent toxicity. -

In expt. I[!, in respt-;-_,ct_nf Mipcin,
carbpfuran, terbufos and BPMC, . at
both doses the insect martallw ranged
from 30.0 to 80.0 per cent on the first
day. Highest insect mortalties were
obtainad with Mipein, terbufos and
BPMC on the first day itself, How.
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aver, in respect of carbofuran, highest
insect mortality was obtained on bth

day, after which decline in toxicity
was noticed. Endosulfan + BPMC,
SAN 1551 and SAN 197 recorded low
mortality ranging from 10.0 to 33.3
per cent at both doses on all days of
test. All insecticides lost their toxi-
city between 15th to 20th day in both
tHe doses.

The results md:cated that ‘Mipcin
is more persnstent than carbufuran.
while terbufos and BFMC are on. par
with each other [Tabi'e 2). - Increase

in dose resulted in Highly significant:
increase in persistent toxicity. Consi- °

denng the PT va!ues tha most effec-
tive one is Mlpc:n=carhafuran > Car-
baryl + lindane = diszinon -
insecticides *viz. mephosfolan, ~quinal-
phos, -dimethoate; -carbaryl,- lindane
and fensul fothion were less effective

than diazinon..
The. results reported by Chelliah

et al., :(1972-73) regarding the efficacy
of phorate and diazinon are in conformi-

The

ty ‘with the results reported 'inthis .

papén .
ran by Venkataraman et al, 1973 a,

Narayanasam*,r et al,, 1975, Heinrichs.
1977 and  Pathak 1971; are in broad
canﬂrmlw w1th the results repuri&d in
ihls papef The obseruatmns

The effectiveness of carbofu-"

of

‘-Jenkataraman et af' 19?31} Baa and-.

1969: Enyo and, _Kubayash:,
MNagata and Fukuda, 71968;

Pathak,
1967;

[Vl -_:?ﬂ.’- Hé‘,—.-:}_:

Okamoto, 1970, on the effectivengss of-
diazinon are agreeing with thé.'.rqs'i.!i‘t_é_'-
of this paper. The etfectiveness ‘of -
carbofuran, phorate ar:-d mephﬂsfulan

(Narayanasamy, 1975); Mlpcm dﬂrbun'
furan and phorate (Rao et al;.. 15‘?8], ’
quinalphos and carbofuran {Ba!asubra*

manian et = al. 1976); .. - Mipein,

Anon, 1968, Nagata et _a;“ 1873) ;.-
and " diazinon -and carbofuran (Naova-

rangsy, ‘and ‘savongdy 1975)" reporte=

earlier are in conflrmsw Wlth the resmts

repurted here,

"The author's are thankful to the
Director, CRRI, far providing: facilities
for carrying out the work and 'to ICAR
for the award of SEnmr Falluwshtp to
the Senior author.
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Table 1: Homlwa etlectiveness and porsistence of diffurunt lnr.nuﬂmdun applmd mtn stunding
ngamst EF‘H adults {1 3,76-10.4 '?ﬁj* A
(PT Values) K ¢
Inseeticide,  ‘Dosein = Adults  Nymphs - Insacticide poss in - Adulis N\fmphs
kg a.ifha ~ Exptl,  Exptil - kg aisha.  Exptl- _Exmll :
Carbol 0.5 2194 1220 :
arbofuran | ‘5 s 4T g
= 1.0° 2156 1550 . S g o
15 . 2398 2075 ' T A1
2.0 2650 2433 Quinelphos 05 oo BB s S
Mipein 0,5 1366 1316 N0 Bl £ 1 268 °
v 1.0 1779 1450 . %5 N 426 . 828,
1.5 2166 2216 0 680, 131276187
20 2652 } Fensulfothlon 0.5+ . 261 .. 166
- Y L 10 - 443 T 30
Carberysl -+ _ o, e, g - 360,
lindane 0.5 719 528 LS 84T B0
ST "0k {165 . 866 L2084 eds
1.5 1447 1167 fa -
- : Mephasfglan 0.5 3 ' '
2.0 16107 1450 R T ey S
v 10T Bt 108
Phorate 0.5 443 273 ' 5. 291 240
10 - 58} 503" 200 485 3
1.6 1182 922 . . '
20 . 1266 1185 Chlmfﬂgvlnphﬂs .E'B 1|? . 0
_ . R - 1.0 48 0"
Diszinon 0.5 368~ 257 1.5 v 71 e day
’ 1.0 8156 691 -2-0 - 1 i - -55
Y350 T 1200 973 o ; N C AN
20 1200 1133 tndosulfan ‘0,5 "33, " -0
- . o i i 1.0 75 . .50
aroary [ ; 5 :
1.0 k! 230 ;.u -_ 108 67
1.6 624 505 9 nee o138
0 e e Y range mortality
Lindane 0.5 153 168 i sontynl 0.10%
) 1.0 484 330
1.5 168 593 . "
2.0 941 126 Mean RH 7290
| | : oo G
Dimathoste 0.5 280 158 ME-IH- Max Temp. 24.4°C
1.0 - 360 - Mean Min. Temp, 23,3°C
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