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Effect of Lindane in Controlling the Sorghum Stem Borer,
Chilo partellus (Swinhoe) and Their Persistence in Sorghum

7. MANOCHARAN!]

and M, BALASUBRAMAN|AN®

In sorghum. whorl spplicstion of Lindane 6 G on 25th DAS recorded the lsast
stem berer damage, Whotl aoplication of Lindane 6 G 0,37 ko ai,/ha on 25th day +
0 ;‘:5 kg & [ha on 35th day (or) Lindane 6 G 0.45 kg aifha on 25ih day 4 0.45 kg
gi./ha on 38th day registered less leaf Injury, dead hearts. parcentage of tunnelling

and higher yield,
upta 15 days foliowing tha treaiment,

Thore was @ continuous absorption of lindang by sorghum plant
The presence of lindane residues in grains in

thsee ireaiments clearly indicates that lindane gets translocsted from the ireated
sorghum planis to grains. which ranged from 0,40 to 0.77 ppm in grain, from 0.G5
to 1.0+ ppm in straw and these residues were less than the tolerance limit of 3 ppm,

The sorghum stem borer, Chilo
purtef!us Swirhoe is one of the impor-
tant pests of sorghum; its damage
sometimes resulting in - total crop
failure (Buiani, 1961). A schedule
involving 3 75 kg ai. per ha Gamma
HCH (Lindana) in three granular
application in leaf whorls has been
recommended by All India Coordinated
Sorghum Improvement Projsct for an
effective control of -sorghum stem
borer. (Kathpal etol., 1976 b). The
extent of HCH residue in plants and
grains *in sorghum variewy ‘Swama’ as
a result of above schedule was found
to be high (Kathpal et al). Hence,
gxperimént was conducted to deter-
mine the relative efficacy of granules
of lindane in controlling the stem
borer with minimum number of app-
lications and to study the persistence
and translocation of lindane residues
in sorghum grain and straw.

MATERIAL AND METHODS

An  experiment was conducted
during summer 1980 at Coimbatore
with five treatments, replicated four
times ina RBD. Sorghum wvariety Co.
23 was sown with the spacing of
45 X 15cm. The net plot size was
10 m2, The treatmenis consisied of
the whorl applicetion of lindane 65
037 kg ai.lha on 2tth day and 0.45
kg ai.’ha on 3bh day after sowing
(DAS) ; lindane 6 G 0.45 kg ai./ha
on 2bth day and 0.45 kg ai./ha on
35th DAS; lindane 6G 0.74 kg ai./
ha on 25th day alone; lindane 6G
0.74 kg ai./ha on 35th day alone
and untreated control.

Assessment of stem borer inci-
dence was made when the plants
were 35 days old by counting the
total number of plants, number of
plants with leaf injury and dead hearts/
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piot, The total and numker of plants
exhibiting deadhearts were recorded
when the plants were 47 days old. At
harvest, percentage of tunnelling was
calculated by measuring the total length
and tunnelled length by stemborer from
ten plants c¢elected at random per
olot and percentage of incidence was
worked out. Yield data for both grains
and <traw were also gatlered at
harvest.

To determine the lindane residues,
plant tamples were collected one day
and 15 days after the final epplica-
tion and at harvest. The grain and
straw samples were also collected at
harvest,

Plant samples were chopped into
¢mall pieces and a representative of
50 g material in each case were extr-
acted by blending with 150 ml of
carbon tetrachlorice and isopropyl
alcohol mixture (2:1) (Kathpal etol,
1876). The extract was then washed
thrice with about 40-50ml of 2 per
cent sodium sulphate coluticntoremove
iscpropyl -alechol and dried with &n-
hydrous scdium culphete. The grain
samples were ground and EQ g repre-
sentative. flour was extracted with
300 ml of carbon tetrechloride in
Soxhlet apparetus for 610 8 hrs. The
extract was made-up 10 a known
volume.

A suitable aliquot was taken frem
the extract and the estimation of lin-
dane was carried out by the colori-
metric method developed by Scl.echetre
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and Hernstein (1852) with "'modifica
tions suggested by the BHC. panel
(1962) and AO AC (1963}

RESULTS AND DISCUSSION,

Plots trested on 25:h day alone
recorded almost same - level ‘of leaf
injury (1.16% to 3 43%). wh. reas those
which received protecti:n on 35th day
alone and no, treatment showed higher
percent of leaf injury (5,44 to 5}_5"5%_]
onf 30th day, thus [emphasising the
protection afforded during 25th day
of thef crop ‘was respon: ibie for lower
leaf injury and it was' the stage]of
the crop that stem borer usually
makes entry into the plant.

The incidence of dead heart ranged
from 3.28 to 5735 peicent on 35th
day and 3.05 1o 5.64 per cent an 47th
day in the protected plots, ‘while it
was 10.61 per cent on 35th. day and
11.47 per cent on 47th day in unpro-

tected plot. Those plots received two

applications (25th and 35th day stage)
recorded minimum dead heart incidence
which thase with one application (25th
or 35th day stage) recorded a little
higher range of dead heart incidence
indicating the need to commence
protection  against stem -borer on 25th
day itself. Ahmed (1569) stated that
one application of any insecticide
did not give significant control, where
as two or three applicativns with an
interval of 10 days significantly reduced
the dead hearts as compared 10 no
treatment,
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The pementage' of siem tunnelied
was maximum at 0.74 kg ai./ha applied
on 35th day treaiment to the level
of 31.50, whereas in control it was
42.81 (Tablel). The plots received
two applications and one application
on 35th day alone registered minimum
per cent of tunnel damage. This might
be due to the fact that 25th day alone
[treatment could have afforded protec-
tion for a shorter period at the eerly

stage of the crop growth. The tunnel’

damage was found to range from 27.32
to 23 8 per cent in proiected plots as
against 42.81 percent in untreated
plots. Jotwani and Srivastava {1£68)
indicated that the infestation of sorghum

stem borer at the time of earhead

{ormation did not affect the yield of
grain ‘sigr ificantly.

The vyield of grain and straw were
2400 and 9788 kg/ha, respectively for
the plots which were not protected
against stem borer, while the plots
treated with 0.37 kg ai./ha applied
on 25th day + 0.45 kg ai.fha applied
on 35th day and 0.45 kg ai./ha applied
on 25th day + 0.45 kg ai./ha applied
on 35th dasy treztments recorded
3788.5 10 42125 ka/ha of grain and
11912 to 12088 kg/ha of the straw.
When the crep was protected with
(.74 kg ai./ha aprlied on 25th day
and 0.74 kg ai./ka applied on 25th
dey had given 3125 and 3475 kg/ha
of grain and 11125 and 11863 kg
of straw per ha respectively. The
‘unnel lergth dimage which ranged
from 27.310 46.2 per cent might have
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contributed ‘for the major reduction
in straw yield, This range in yie'd
and consequent losses were aliributed
to the difference in proieciion again:t
stem borer at various stages of the
crop growih.

Translocation of lindane in sorghum
plant

The average lindane residues

translocated in plants one day a'ter
final application veried from 033 to
1 02 ppm, whereas the amount absorbed
in plants 15 days after final applica ion
ranged from 0,92 to 1.37 ppm. The
final residues in straw &t harvest lime
varied from 0.86 to 1.15 ppm (Tth!g.il}.

There was a continuous absorp-
tion of lindane by the surface of the
plant upto 15 days following Ueai-
ments, thereafter, the residues gradua.ly
declined. The decline in the content
of the insecticide in plant parts may be
due to dilution caused by increase
in total foliage and degradation of
the applied chemical on the pl.nt.
Earlier workers (San Anionio, 19569,
in Carrots; Bradbury and Whitake
1956, Lichtenstein et ol,, 1367 in pes
plant; Pathak et o, 1971 in Trice,
Yadav 1976 in maize, carroe; radish
and beetroot) have reported tice lrans-
location of HCH in wvarious glant

parts.

The wexy coating on the stalks
of sorchum plants c&n possibly be a
factor contributing towerds trens'oca-
tion of lindane in sorghum (Katipel
et ol , 1876), Lee (15C5) showed that
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the amount of lindane translocated
through ths root system was genertlly
loww and the mode of entry was
through penetration’ into the straw by
diract contact or, movement inlo leaf
shesth by capillary action. Ishii and
Hirano (1932) confirmed this obser-
vation of Lee (1965) by using labzl-
led lindane. The presence of lindane
residues in grains at all treatments
clearly indicites the translocation of
lindane from the treated sorghum
plants to grain.. The lindane residues
present in grain varied from 0 40 to
0 77 ppm. Kathpal et al:, (1975a,
1973b) reported ftranslocation of HCH
(m'xture -of all isomers) into sorghum
arains
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