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Abstract

Insect growth regulating chemicals and green pesticides are biorational insecticides that mimic or
inhibit natural insect hormone to disrupt molting, development and reproduction, stopping pests from
reaching adulthood or delayed development. They are highly selective, having long lasting persistence,
low in toxicity to humans and non-target organisms. These chemicals are used in Integrated Pest
Management (IPM) to provide long term population control at low concentrations. In the present study,
an effort was made to manage the most destructive and obnoxious pest lesser grain borer, Rhyzoperta
dominica (Fab.) (Family-Bostrichidae, Order-Coleoptera) infesting wheat grain. The Insect growth
regulating chemicals, lufenuron (Ci7HsC2FsN203), novaluron (Ci7HeCIFsN20a4), diflubenzuron
(C14HoCIF2N202), pyriproxyfen (C2H19NOsz) and buprofezin (CisH23sNsOS) were used as seed
treatment in four concentration levels, viz., 1,5,10 and 15 ppm; green pesticides, neem oil at 0.1, 0.5
and 1.0 per cent and NSKE at 1.0, 2.5 and 5.0 per cent concentration levels. The deltamethrin
(Ca2H19Br2NOs) was used as a standard check (2 and 4 ppm) and untreated control was maintained for
comparison. The experiment was conducted under laboratory conditions in CRD (Completely
Randomized Block Design) with three replications. Data on grain damage due to F1 R. dominica adult
emergence after 24 hours, 30 days, 60 days, 90 days, 120 days and 150 days after wheat seed treatment
was recorded. The data were statistically analyzed and compared at 1 per cent level of significance. As
evident in Table-2, the treatments, neem oil 1.0 per cent and NSKE (Neem Seed Kernel Extract) 5.0 per
cent provided complete protection of wheat seed (nil damaged grains) from the infestation of lesser
grain borer, R. dominica. The novaluron 15 ppm and pyriproxyfen 15 ppm also provided complete
protection of wheat seed but upto 60 days of storage. These treatments were followed by diflubenzuron,
lufenuron and buprofezin at 15 ppm each. The novaluron and diflubenzuron 1 ppm each ranked at
lower order. The remaining treatments ranked in the middle order. The untreated check differed
significantly (grain damage 66.17%) over the treatments. No adverse effect of insect growth regulating
chemicals and green pesticides on seed germination (Viability) of wheat seed was recorded after 150
days of treatment.

Keywords: Insect growth regulating chemicals, neem oil, NSKE, novaluron, pyriproxyfen, grain
damage, germination

Introduction

Wheat grain is a chief commodity stored in warehouses, farmers’ and traders” godowns as a
huge amount of the same is produced (117.94 million tonnes) in india. The total area accrued
under cultivation of this crop is estimated to be 32.80 million hectares with an average yield
of 3,595 kg per hectare (1. One of the important menaces heavily infesting the wheat grain is
reported to be the lesser grain borer, Rhyzopertha dominica (Fab.) (Family-Bostrichidae,
Order-Coleoptera) which causes considerable damage in wheat and other sored grains "), The
original home of this borer is considered to be india *°. The pest not only inflicts post-
harvest losses in terms of quantity but also deteriorates the quality of the grain by depleting
specific nutrients and contaminating it with uric acid, excreta and insect carcasses. The pest
is responsible to cause drastic losses by reducing the grain weight and seed viability. The
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pest can readily be distinguished from other grain pests by
its cylindrical form, small size, polished with dark brown
hue with roughened surface. The head of the beetle (Adult
stage) turned down under thorax and armed with powerful
jaws with which they can make direct cuts into wood and
other rough vegetable material. Both beetles and grubs
(immature stage) cause a serious damage in tropical and
subtropical climates. The females lay eggs on exterior
surface of wheat kernel, upon hatching the first instar larvae
bore into the kernel, feed and develop inside the kernel,
pupate inside the kernel and upon reaching the adult stage
come out creating a large exit hole. Two or three grubs are
generally observed to be feeding inside the grain. The grub
underwent hibernation during winter months and regain
activity as soon as the season warms up.

The high non target toxicity, persistence and development of
resistance are the major bottlenecks which led to discontinue
the use of conventional insecticides in the recent years. The
aluminium phosphide (ALP) and Ethylene Dibromide (EDB)
fumigation is typically used to manage stored grain pests.
The majority of synthetic pesticides are persistent in the
environment, they Kill non-target organisms and make target
pests resistant. There have been reports of carcinogenic
effects from residual toxicity brought on by
organophosphorus  insecticides including dichlorvos,
malathion, and synthetic pyrethroids [*!l. Besides these, the
conventional insecticides accumulate in food chains
affecting wide range of wild life. There is a need to
introduce alternative chemicals which are less persistent,
more pest specific, and effective in low concentration and
have novel mode of action 2. Among insect growth
regulating chemicals, the lufenuron, novaluron and
diflubenzuron belongs to Benzoyl Phenyl Urea (BPU)
group. These chemicals react by inhibition of chitin
synthesis, disruption of ecdysis, larvicidal action and
ovicidal action [, Pyriproxyfen belongs to Juvenile
Hormone Analogue (JHA) group that disrupt normal growth
by hormonal imbalance, disruption of metamorphosis and
inhibition of adult emergence ®. Buprofezin belongs to
Chitin Synthesis Inhibitor (CSI) group. The insect growth
regulating chemicals and natural organic compounds were
found to be effective replacement of the conventional
insecticides. These compounds may be compatible with the
Integrated Pest Management (IPM) strategy. The insect
growth regulating chemicals and natural organic compounds
are specific to target species, do not adversely affect or
minimally affect the non-target organisms including the
beneficial ones. These chemicals have drawn a lot of
attention in the hunt for novel control strategies for stored
grain and grain products. IGRs have a unique method of
action, influencing insects' molting and metamorphosis
processes. Looking into the significance of botanicals and
IGRs in stored commaodities, their efficacy be examined and
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evaluated as these maintain quality of grain 4. As such
there has been a meagre amount of work available on the
efficacy of insect growth regulating chemicals and natural
organic compounds against stored grain pests in india. In
that direction, the present investigation was carried out to
evaluate some IGRs and natural organic compounds/green
pesticides for management of lesser grain borer, R. dominica
in wheat.

Material and methods

1. General details of the experiment: The experiment was
conducted under laboratory conditions at the Department of
Chemistry, Singhania University, Pacheri Badi, Jhunjhunu
(Rajasthan) and Department of Chemistry, Government
Polytechnic College, Jhunjhunu (Rajasthan) during 2024-
2025. In order to maintain the stock culture of lesser grain
borer, R. dominica, the pure culture was procured from the
culture maintained in the Department of Entomology,
SKNAU, Jobner (Rajasthan).

The healthy seeds were used for the study and were
fumigated with aluminum phosphide (powdered) to get rid
of any hidden infestation ™. The seed samples were then
placed at 29+1.5 °C temperature and 70+5 per cent relative
humidity for 48 hours for conditioning at which the cultures
were maintained. The Relative Humidity (RH) and required
temperature were maintained using a humidity chamber.
The seed samples were weighed with the help of an
automatic electronic balance. The moisture content of seed
samples was determined by the digital moisture meter and
oven method. The culture of insect was developed on
sterilized and conditioned grain of wheat (variety, Raj
3077). For maintaining insect culture, 20 pairs of 0 to 24
hours old adult insects were released for oviposition in glass
jar (size 18 x 6.5 cm) containing 200 g wheat grain. Further,
newly emerged adults were transferred in a matka bin
containing sterilized and conditioned grain in order to
maintain a stock culture for continuous fresh supply of large
number of insects required for the experimentation. The sex
of adults emerged was determined by examining the 5%
segment as this is light yellow in female; while in male, it is
brown in colour. The 3 and 4™ sernites are light doted in
female; whereas in male they are greenish in colour %1, A
Completely Randomized Design (CRD) was used to study
different insect growth regulating chemicals and green
pesticides/natural organics as seed protectants against lesser
grain borer, R. dominica 1€,

2. Treatments: Sterilized and conditioned wheat grains
(100g) was treated with different concentrations of insect
growth regulating chemicals and natural organic
compounds/green  pesticides  (lufenuron,  novaluron,
diflubenzuron, pyriproxyfen, buprofezin, NSKE, neem oil,
deltamethrin) at different concentrations as shown in the

Table 1: which was considered as treated seeds or grain lot

S.No.| Growth Regulating Chemicals/Green pesticides Molecular Formula/ Group Concentration
1 Lufenuron C17HsCl2FsN203 1 ppm|5 ppm|10 ppm|15 ppm
2 Novaluron C17HoCIFsN204 1 ppm|5 ppm|10 ppm|15 ppm
3 Diflubenzuron C14HoCIF2N202 1 ppm|5 ppm|10 ppm|15 ppm
4 Pyriproxyfen C20H19NO3 1 ppm|5 ppm|10 ppm|{15 ppm
5 Buprofezin C16H23N3OS 1 ppm|5 ppm|10 ppm|{15 ppm
6 NSKE Mixture of Limonoids (Tetranortriterpenoids) | 1.0% | 2.5% | 5.0%
7 Neem oil Mixture of Limonoids (Tetranortriterpenoids) |0.1% | 0.5% | 1.0%
8 Deltamethrin C22H19BraNO3 2 ppm|4 ppm
9 Control(Untreated)
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Table -1 Growth regulating chemicals and green pesticides
used as wheat seed treatment against lesser grain borer,
Rhyzopertha dominica (Fab.)

3. Release of insects in treated grain samples: After 24
hours, 5g grains from treated lot of each growth regulator
and natural organic compounds/green pesticides was taken
in glass vials (10 x 2.5 cm). Two pairs of newly emerged
beetles (equal sex, 0 to 24 hours old) released in each glass
vial. Three replications of each treatment were maintained.
The wheat grain samples for the experiment infested with R.

dominica were kept at a temperature of 29 15 °C and

relative humidity (RH) of 70 £ 5% for the study period.
These aliquots were critically examined every alternate day
for changes in population of R. dominica. For handling the
insect and infested grain a forceps and a camel hair brush
was used. The experiment was repeated after 30, 60, 90, 120
and 150 days after treatment.

4. Method for recording observations: Before counting
the damaged grains, these were thoroughly mixed and
samples of 100 grains were drawn from each treatment. The
damaged grains in 100 grains were counted from each
sample to work out the per cent grain damage. The
germination test of treated grain samples after 150 days of
treatment was carried out to know the adverse effect of
growth regulators and natural organic compounds/green
pesticides as grain protectants on germination of seed. One
hundred seeds of each treatment were put between the wet
blotting papers in petri dishes and three replications of each
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treatment was maintained. The germinated seeds were
counted after 4-5 days.

N a1 af coads cormi 3
Number of seeds germinated %100

Germination(%) = — - ——
Number of seeds kept for germination

5. Statistical analysis: The per cent data on grain damage
and seed germination were transformed into angular values

(arc sine v Percentage ) for analysis of variance [ 9,

Results and Discussion

In the present investigation, the effectiveness of insect
growth regulating chemicals and green pesticides/natural
organic compounds were assessed by treating the wheat
seed or grain. Subsequently, the data generated thereof after
releasing R. dominica on grain or seed damage and seed
viability were registered after certain period of grain or seed
treatment. The data were statistically analyzed and
compared at 1 per cent level of significance.

1. Grain damage (%b6): In order to register the grain damage
caused by lesser grain borer, R. dominica, the samples were
drawn from the treated grain samples from the insects
released after 24 hours of grain treatment, 60 days, 90 days,
120 days and 150 days of treatment. Thus the grain damage
caused by Fi R. dominica adult progeny was recorded to
evaluate the efficacy of insect growth regulating chemicals
and natural organics/green pesticides after different intervals
of grain treatment (Table-2, Fig.1).

Table 2: Effect of growth regulating chemicals and green pesticides on grain damage due to Rhyzopertha domonica (Fab.) in wheat seed
after certain period of storage

. . - . Grain damage (%0)

S.No.| Growth Regulating Chemicals/ Green Pesticides |Concentration 24 hours|30 Days|60 Days|90 Days[120 Days|150 Days| Mean
1 ppm 7.33 8.67 | 9.00 | 10.67 | 11.33 13.00 |10.50
(15.71) [ (17.12) | (17.46) | (19.07) | (19.67) | (21.13) |(18.91)

5 ppm 6.00 7.00 | 7.67 | 833 9.00 10.67 | 8.45
1 Lufenuron (14.18) [(15.34) [ (16.08) | (16.78) | (17.46) | (19.07) |(16.89)
(C17HsCl2FsN203) 10 ppm 0.67 3.00 | 433 | 5.67 7.33 8.67 | 5.45
(4.70) | (9.97) |(12.01)|(13.78)| (15.71) | (17.12) |(13.49)

15 ppm 0.00 0.00 | 033 | 1.67 2.33 5.67 | 2.00

(0.00) | (0.00) | (3.29) | (7.43) | (8.78) | (13.78) [(8.13)

1 ppm 12.33 | 1467 | 16.00 | 19.67 | 23.00 | 26.33 | 19.00
(20.56) |(22.52) | (23.58) | (26.33) | (28.66) | (30.87) |(25.84)

5 ppm 9.00 | 11.67 | 1433 | 1567 | 19.33 | 23.67 |16.11
2 Novaluron (17.46) [(19.98) [ (22.24) | (23.32) | (26.08) | (29.11) |(23.67)
(C17H9CIFsN204) 10 ppm 0.00 3.67 | 7.00 | 833 9.67 10.00 | 7.28
(0.00) [(11.04)|(15.34)|(16.78)| (18.12) | (18.43) |(15.65)

15 ppm 0.00 0.00 | 0.00 | 2.67 4.67 6.00 | 2.56

(0.00) | (0.00) | (0.00) | (9.40) | (12.48) | (14.18) [(9.20)

1 ppm 11.67 | 13.33 | 15.00 | 19.33 | 21.67 | 29.67 |18.45

(19.98) [(21.41)[(22.79) | (26.08) | (27.74) | (30.44) |(25.43)

5 ppm 9.33 | 10.67 | 13.33 | 16.00 | 19.67 | 21.00 |15.83

3 Diflubenzuron (17.79) [(19.07) [ (21.41) | (23.58) | (26.33) | (27.27) |(23.45)
(C14H9CIF2N202) 10 ppm 5.33 6.67 | 8.00 | 9.33 10.67 12.33 | 9.56

(13.35) [ (14.97)[(16.43) | (17.79) | (19.07) | (20.56) |(18.01)

15 ppm 0.00 0.00 | 0.33 | 5.60 6.67 7.33 | 3.49

(0.00) | (0.00) | (3.29) |(13.69)| (14.97) | (15.71) |(10.76)

1 ppm 5.67 6.33 | 8.00 | 9.67 11.00 | 14.33 |10.00

(13.78) | (14.57) | (16.43) | (18.12) | (19.37) | (22.24) |(18.43)

Pyriproxyfen 5 ppm 4.00 567 | 6.00 | 833 9.00 9.67 | 7.78

4 (CaoH1sNO3) (11.54) [(13.78) [ (14.18) | (16.78) | (17.46) | (18.12) |(16.19)
10 ppm 0.33 3.33 | 4.00 | 5.67 7.33 8.00 | 544

(3.29) [(10.51)|(11.54)|(13.78)| (15.71) | (16.43) |(13.49)

15 ppm 0.00 0.00 | 0.00 | 1.67 3.00 3.67 | 2.56
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(0.00) [ (0.00) [ (0.00) | (7.43) [ (9.97) | (11.04) [(9.20)

1 ppm 9.67 | 11.33 | 12.67 | 15.33 | 18.00 | 21.00 | 15.17

(18.12) | (19.67) [ (20.85) | (23.05) | (25.10) | (27.27) |(22.92)

5 ppm 733 | 9.67 | 1000 | 12.67 | 14.33 | 1567 |12.28

. Buprofezin (15.71) [ (18.12) | (18.43) | (20.85) | (22.24) | (23.32) |(20.51)
(C16H2sN30s) 10 ppm 000 | 433 | 833 | 967 | 11.00 | 12.33 | 8.44

(0.00) | (12.01)[(16.78) | (18.12)| (19.37) | (20.56) |(16.89)

15 ppm 000 | 0.00 | 067 | 2.33 | 400 | 567 | 261

(0.00) | (0.00) | (4.70) | (8.78) | (11.54) | (13.78) | (9.30)

1.00% 367 | 533 | 667 | 800 | 11.33 | 1567 | 9.45

(11.04) [ (13.35) [ (14.97) | (16.43) | (19.67) | (23.32) |(17.90)

6 NSKE 2.50% 200 | 367 | 533 | 667 | 9.00 | 12.33 | 717
(8.13) | (11.04)[(13.35) | (14.97)| (17.46) | (20.56) |(15.53)

5.00% 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00

(0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) [(0.00)

0.10% 300 | 433 | 567 | 7.33 | 11.67 | 13.00 | 8.17

(9.97) |(12.01)[(13.78) | (15.71) | (19.98) | (21.13) |(16.61)

. Neem ol 0.50% 1.00 | 367 | 467 | 633 | 800 | 933 | 6.33
(5.74) [ (11.04) [ (12.48) | (14.57)| (16.43) | (17.79) |(14.58)

1.00% 0.00 | 0.00 | 000 | 0.00 | 000 | 0.00 | 0.00

(0.00) | (0.00) | (0.00) | (0.00) | (0.00) | (0.00) |(0.00)

2ppm 133 | 267 | 3.00 | 467 | 567 | 7.33 | 5.8

8 Deltamethrin (6.62) | (9.40) | (9.97) |(12.48)| (13.78) | (15.71) |(13.28)
(Ca2H19Br2NOs) 4 ppm 067 | 167 | 233 | 333 | 400 | 567 | 3.9

(4.70) | (7.43) | (8.78) |(10.51)| (11.54) | (13.78) |(11.46)

Control (Untreated) 59.67 | 63.33 | 64.67 | 65.67 | 66.00 | 67.67 |66.17

(50.58) | (52.73) | (53.53) | (54.13) | (54.33) | (55.35) |(54.43)

9 S.Em.= 026 | 027 | 035 | 033 | 050 | 051 | 0.49
CD (p=0.05) 075 | 0.76 | 099 | 094 | 143 | 145 | 1.38

CD (p=0.01) 099 | 102 | 1.32 | 1.25 | 1.90 | 1.93 | 1.84

Figures in the parentheses are arc sine vTercentagetransformed values

After 24 hours of adult release and F1 R. dominica progeny
developed therein, the minimum grain damage was observed
in diflubenzuron 15 ppm, novaluron 10 and 15 ppm,
lufenuron 15 ppm, pyriproxyfen 15 ppm, buprofezin 10 and
15 ppm, neem oil 1 per cent and NSKE 5 per cent; these
treatments were found statistically at far with each other.
These treatments were followed by pyriproxyfen 10 ppm
(0.33%), lufenuron 10 ppm (0.67%), and deltamethrin 4
ppm (0.67%); the former treatment resulted as significantly
superior over the latter duo. The maximum grain damage
was recorded in the untreated control (59.67%), which
differed significantly over the treated grains. The treatment
diflubenzuron 1 ppm and novaluron 5 ppm ranked as the
inferior ones though significantly superior over the
untreated control. The other treatments ranked in middle
order but with varying degree of grain damage.

The grain damage was found nil in the F; generation
developed from the adults released after 30 days of
treatment  with diflubenzuron, novaluron, lufenuron,
pyriproxyfen, buprofezin (15 ppm each), neem oil 1 per
cent, and NSKE 5 per cent. These treatments were found
significantly superior over other treatments. The treatment
of deltamethrin 4 ppm (1.67% grain damage) was next
effective treatment and differed significantly over rest of the
treatments. The grain damage observed in the diflubenzuron
and novaluron (1 ppm each) fell in the least effective
category but differed significantly over the untreated control
(63.33% grain damage). The diflubenzuron, novaluron,
lufenuron, pyriproxyfen, buprofezin (5 ppm each), neem oil
0.5 per cent, NSKE 2.5 per cent and deltamethrin 2 ppm
ranked in the middle order with varying degree of grain
damage.

After 60 days of treatment, the grain damage due to F; adult
emergence was found nil in the treatments of novaluron,
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pyriproxyfen (15 ppm each), neem oil 1 per cent and NSKE
5 per cent. These treatments were closely followed by
diflubenzuron 15 ppm and lufenuron 15 ppm (0.33% grain
damage each). The least effective treatments comprised of
novaluron (1 and 5 ppm), diflubenzuron (1 ppm), though
differed significantly over the untreated control where 64.67
per cent grain damage was registered. The other treatments
ranked in the middle order, more or less a variation in
degree of effectiveness in terms of grain damage was
registered.

After 90 days of treatment, the grain damage observed due
to F1 generation was found nil in neem oil (1%) and NSKE
(5%). These treatments were followed by the lufenuron and
pyriproxyfen 15 ppm each where the grain damage of 1.67
per cent in each was recorded. Again, the diflubenzuron and
novaluron 1 ppm each fell in the least effective group
exhibiting grain damage of 5.67 per cent and 2.67 per cent,
respectively; both treatments were found significantly
superior over the untreated control (65.67% grain damage).
The data were consistent with regards to the most effective
treatments and the least effective treatments after 120 days
of treatment. The untreated control revealed a grain damage
as high as 66.00%.

After 150 days of treatment, the order of grain damage due
to F1 generation was also found consistent with that of the
observations recorded after 90 days and 120 days of seed
treatment. The grain damage in this observation ranged from
0 to 29.67 per cent in different treatments which differed
significantly over the untreated control (67.67% grain
damage).

Based on the mean of all the observations, it was inferred
that the treatments neem oil 1 per cent and NSKE 5 per cent
emerged as the best treatments providing a full protection of
wheat seed revealing no grain damage. The lufenuron,
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novaluron, pyriproxyfen and buprofezin 15 ppm each
revealed grain damage of 2.0, 2.56, 2.56 and 2.61 per cent,
respectively; the latter treatment was found at par with
diflubenzuron 15 ppm (3.49% grain damage). The
diflubenzuron and novaluron (1 ppm each) revealed grain
damage of 18.45 per cent and 19.00 percent forming a least
effective group but differed significantly over the untreated
control (66.17% grain damage). The remaining treatments
stood in the middle order but with varying degree of
effectiveness in terms of grain damage.

The present results have been found in accordance with
Kteo and Mohammed (2019) ¢! who carried out a study to
evaluate the lethal and the sublethal three concentrations of
neem oil on Khapra beetle, Trogoderma granarium (Everts).
The results demonstrated that treating of wheat grains with 5
per cent neem caused the highest mortality of T. granarium
(82.3%). The results were also shown that application of
neem oil decreased the percentage of weight loss of wheat
grains and the percentage of egg hatching. This might be
due to the entry of oil into the micropile that leads to the
death of fetus.

Kavallieratos et al. (2012) 1 concluded that all IGRs were
very effective (>88.5% suppression of progeny) against the
tested species at doses of > 5 ppm, while diflubenzuron at
25 °C in the case of Prostephanus truncates (Horn),
lufenuron and pyriproxyfen in the case of R. dominica
completely suppressed (100%) progeny production. At all
tested doses, the highest values of R. dominica parental
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mortality were observed in wheat treated with lufenuron.
The pyriproxyfen gave effective residual control of primary
stored product insect species, R. dominica, which got full
support from the results obtained by Arthur et al. (2009) [,
The same IGR was also reported as the most effective
compound inhibiting the F1 adult occurrence of R. dominica
[10]

Jangir et al. (2018) ¥ studied the efficacy of IGRs and
natural organics/green pesticides and pointed out that the
neem oil 1 per cent and NSKE 5 per cent exhibited nil adult
emergence, grain damage and weight loss of wheat grain
upto 150 days of storage; these were followed by
pyriproxyfen 15 ppm, lufenuron 15 ppm. Mahmoud et al.
2023 71 reported that IGRs, i.e. buprofezin, lufenuron and
hexaflumuron in reduced fecundity, hatchability, adult
emergence, and weight loss in treated wheat grains and
increased the developmental period of R. dominica
compared with the control which is in full agreement with
the present result.

2. Seed germination: As evident in table-3 and fig-2, the
seed germination in different treatments ranged from 82.00
to 85.67 per cent. These data were found statistically at par
at 1 per cent level of significance. Therefore, it could be
inferred that the seed treatment with different insect growth
regulating chemicals and natural organic compounds/ green
pesticides at varying degree of concentrations did not cause
harmful effect in terms of seed germination.

Table 3: Effect of insect growth regulating chemicals and green pesticides on the germination of wheat seed after 150 days of treatment

S.No. Growth Regulating Chemicals/ Green Pesticides Concentration Germination (%)
1 ppm 85.67
(67.76)
5 ppm 83.33
1 Lufenuron (65.90)
(C17H8Cl2FsN203) 10 ppm 84.00
(66.42)
15 ppm 82.00
(64.90)
1 ppm 83.66
(66.16)
5 ppm 83.00
2 Novaluron (65.65)
(C17H9CIFsN204) 10 ppm 84.67
(66.95)
15 ppm 85.00
(67.21)
1 ppm 82.00
(64.90)
5 ppm 83.33
3 Diflubenzuron (65.90)
(C14HoCIF2N202) 10 ppm 84.33
(66.68)
15 ppm 85.00
(67.21)
1 ppm 82.67
(65.40)
5 ppm 83.00
4 Pyriproxyfen (65.65)
(C20H19NO3) 10 ppm 84.67
(66.95)
15 ppm 85.33
(67.48)
5 Buprofezin 1 ppm (2222)
(C16H23N30s) 5 ppm 8467
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(66.95)
10 ppm 83.33
(65.90)
15 ppm 85.00
(67.21)

6 NSKE

1.00% 84.33
(66.68)
2.50% 85.00
(67.21)
5.00% 83.00
(65.65)

7 Neem oil

0.10% 84.00
(66.42)
0.50% 85.00
(67.21)
1.00% 85.00
(67.21)

8 Deltamethrin
(C22H19Br2NO3)

2ppm 84.67
(66.95)
4 ppm 84.33
(66.68)

Control (Untreated)

85.00
(67.21)

9 S.Em.

1.31

CD (p=0.05)

NS

CD (p=0.01)

NS

Figures in the parentheses are arc sine VPercentage transformed values

The results were confirmed by Kadam et al. (2013) [*31 who
pointed out that deltamethrin 2.8 EC @ 0.04 mi/kg and
lufenuron 5 EC @ 0.1 ml/kg were found equally effective
for control of stored grain pest of chickpea and germination
above minimum seed certification standards (85%) upto
nine months of storage. Babu et al. (1991) & studied the

efficacy of pre-storage treatment of seed of Vigna radiata
with diflubenzuron and buprofezin at 0.02g a.i./kg in cloth
bag storage under ambient conditions. None of the seed
treatments used had any adverse effect on seed germination
upto ten months of storage, the findings were in full
agreement with the present one.
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m120 Days w150 Days

Grain damage
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Fig 1: Effect of growth regulating chemicals and green pesticides on grain damage due to Rhyzopertha domonica (Fab.) in wheat seed after
certain period of storage
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1.00%
2.50%
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(Untreated)

Buprofezin

Fig 2: Effect of growth regulating chemicals and green pesticides on the germination of wheat seed after 150 days of treatment

Conclusion

The treatment of wheat seed with neem oil 1.0 per cent and
NSKE 5.0 per cent resulted as the most effective, providing
a full protection upto 150 days of storage (with no grain
damage). The lufenuron, novaluron, pyriproxyfen and
buprofezin 15 ppm each were followed by the neem oil and
NSKE revealing grain damage of 2.0, 2.56, 2.56 and 2.61
per cent, respectively. As high as 66.17 per cent grain
damage was registered in the untreated control.
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