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ABSTRACT

Background: Pulses constitute the major source of dietary protein; therefore, it has ability to fulfil required protein recommended
dietary allowance for vegetarian population of India. Pulse crop attack more than 200 insect pests and inflicting heavy damages at
different growth stages that lead to significant economic losses to the farmers. The studies were conducted on green gram to find out
the effective control measure of different crop stages against insect pests complex in green gram.

Methods: The field experiment was laid out in a randomized block design and the consist 12 treatments with seed treatment and
foliar sprays of insecticides at 50 per cent flowering stages then these treatments were replicated thrice at both years 2017 and 2018.
Result: The experiments concluded that the reduction of sucking pests population like thrips, jassid and whitefly and larval population
of Maruca vitrata and Helicoverpa armigera was found in seed treated with imidacloprid 48 FS and spray of flubendiamide at 50 per

cent flowering stage in green gram with Rs. 10,678 net profit and 1:1.42 cost-benefit ratio.

Key words: Foliar spray, Gram pod borer, Green gram, Seed treatment, Spotted pod borer.

INTRODUCTION

India has 29 per cent vegetarians, which was more than
everywhere in the world. India has sufficient food grain to
meet the recommended dietary allowance (RDA). However,
per capita pulse availability and consumption have declined
since 1975 consequently, nutrient intake RDA was
insufficient, especially protein (Ramachandran, 2006).
Pulses constitute the major source of dietary protein;
therefore, it can fulfill required protein RDA for a vegetarian
population of India.

India is the largest producer and consumer of pulses in
the world account for 33 per cent of world’s area and 24 per
cent of world’s production. Green gram is one of the thirteen
food legumes grown in India among them third important
legume after chickpea and pigeon pea.

There are more than 200 insect pests belong to 48
families attack on green gram and inflicting heavy damages
at different growth stages in different agro-climatic conditions
(Lal and Sachan, 1987). Among them sucking pests like
aphid, jassid, whitefly, bugs thrips and caterpillar like spotted
pod borer, hairy caterpillar, tobacco caterpillar and blue
butter flies are key pests in Gujarat. The sucking insect pests
not only reduce the vigor of the plant by sucking the sap but
transmit diseases and affect photosynthesis consequently
reduce yield. Yellow mosaic virus disease cause 67 per cent
yield losses in green gram and black gram that transmitted
by whitefly (Jain et al., 1995). Caterpillar damage
reproductive parts like pods and cause significantly
economical damage to the farmers. Several reports (Biswas
and Bhunia, 2009; Khutwad et. al., 2002; Salam, 2005)
shown the combination of the seed treatment and foliar spray
against pest was more effective than alone spray and give
complete protection against pest complex. Hence, the
present studies were conducted on green gram to find out
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the effective and economical insecticides as a seed
treatment and a foliar spray combination against insect pests
complex in green gram.

MATERIALS AND METHODS
The present study was conducted during kharif season year
of 2017 and 2018 at Regional Research Station, Anand
Agricultural University, Anand. The field experiment was laid
out in a randomized block design (RBD) and the consist 12
treatments (Table 1) including control and these treatments
were replicated thrice. Green gram variety GAM-5 which is
commonly cultivated in this area was grown in plots had 5
rows, plot size 5.0 x 3.6 meter in each plot. The space
between rows and plants were maintained 45 cm and 10
cm, respectively. Crop was raised by following all local
recommended agronomical practice except insecticidal spray.
For seed treatment, 200g of green gram seeds was
taken in a plastic bag. Then 10 ml of water and required
quantity of insecticide was added to this and stirred carefully.
More water was added drop by drop and stirred well to get
slurry. Plastic bag was tightened properly and vigorously
shaken for 30 seconds to get uniform coated of the slurry
on the seeds. Dressed seed was then air dried in shade
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Seed treatment @ 5ml/kg (2.4g a.i./kg seed) - Foliar spray@ 4ml/10 lit (90 g a.i./ha) of water at 50% flowering.

Seed treatment @ 5 ml/kg (1.5g a.i./kg seed) - Foliar spray@ 4 ml/10 lit (90 g a.i./ha) of water at 50% flowering.
Seed treatment @ 5ml/kg (1.5g a.i./ kg seed) - Foliar spray@ 2 ml/10 lit (48g a.i./ha) of water at 50% flowering.
Seed treatment @ 5ml/kg (1.5g a.i./ kg seed) - Foliar spray@ 2 ml/l lit (18.5g. a.i./ha) of water at 50% flowering.

Seed treatment @ 5ml/kg (2.4g a.i./kg seed) -Foliar spray@ 2 mil/10 lit (48g a.i./ha) of water at 50% flowering.
Seed treatment @ 5ml/kg (2.4g a.i./kg seed) -Foliar spray@ 2 ml/l lit (18.5g. a.i./ha) of water at 50% flowering.

Foliar spray@ 4ml/10 lit (90 g a.i./ha) of water at 50% flowering.
Foliar spray@ 5 ml/10 lit (48g a.i./ha) of water at 50% flowering.
Foliar spray@ 5 ml/10 lit (18.5g. a.i./ha) of water at 50% flowering.

Seed treatment @ 5ml/kg (2.4g a.i./kg seed)
Seed treatment @ 5ml/kg (1.5g a.i./ kg seed)
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overnight and sown on the next day. For foliar application,
the treatment’'s wise application of insecticides were done
at 50 per cent flowering of the green gram. Spray fluid was
taken 500 liters per hectare. All sprays were done by using
knapsack sprayer in the morning hours. To avoid cross
contamination of insecticides, utmost care taken as spray
pump was washed thrice with fresh water while switching
over from one insecticide to another.

For the count of aphid, jassid and whitefly, 5 plants
randomly selected in net plot area of each treatment. The
population jassid and whitefly will be recorded from three
leaves (upper, middle and lower) of the selected plants. The
data from each plot were recorded early in the morning at
every week after 10 days of sowing up to 60 days after
sowing for sucking pest. The observations of the number of
larvae per plant were recorded on one day before and 1%,
3 and 7" day after spray from randomly selected 5 plants
per plot. At the time of harvest, pod damage was recorded
from randomly selected 50 pods from each plot.

The data was analyzed of variance to determine the
significance of treatments (Steel and Torrie, 1980). Means
were separated by Duncan’s New Multiple Range Test
(DMRT) (Duncan, 1955).

RESULTS AND DISCUSSION
Effect of seed treatment

Sucking pest population viz. thrips, jassid and whitefly on
green gram at 10 to 60 day after sowing (DAS) was
homogeneous in treatments indicated uniformly distribution
in the experimental plot during kharif 2017 and 2018. The
data of 10 to 60 DAS were analyzed and presented in Table 2.

Green gram seeds treated with imidacloprid 48 FS and
thiamethoxam 30 FS which were T, T,, T, T,, T, T, T, and
T, found significantly reduce a population of thrips compare
to T, T, T,, and controlin 2017. In 2018, significantly lowest
thrips population was observed in seed treated with
imidaclopriod 48 FS, which were T, T,, T,, T, followed by
seed treated with thiomethoxam 30 FS which was T,, T, T,
and T,. The data on pooled over year revealed that,
significantly lowest thrips population was observed in seed
treated with imidacloprid 48 FS, whichwere T, T, T,and T,
followed by seed treated with thiomethoxam 30 FS, it was
T, and T, (Table 2).

The pooled over periods data in 2017, indicate jassid
population found significantly lowest in seed treated with
imidacloprid 48 FS, which were T , T,, T, and T_ followed by
seed treated with thiomethoxam 30 FS, that was T,, T, and
T, In 2018, significantly lowest jassid population was
observed in seed treated with imidaclopriod 48 FS (T, T,,
T, and T.) and thiamethoxam 30 FS (T, T,, T, and Ta)
comparedto T, T, , T,, and control. The data of pooled over
year revealed that the significantly lowest jassid population
was found in seed treated with imidacloprid 48 FS which
were T, T,, T, and T, followed by seed treated with
thiomethoxam 30 FS, itwas T,, T, T, and T, (Table 2).

Whitefly population was found significantly lowest in

Legume Research- An International Journal

‘



Field Efficacy of a Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

‘JUeoIIUBIS JO [9A3] % G Te 1HINNG Aq weoyiubis-uou afe uowwod ul (S)ians] e Yyum (S)ueaw juswieal |
‘SanjeA wiojsuel} m.o+x7 9Je 9pISIN0 9SOyl pue sanjeA pawliojsuellal ale wwwwsucw‘_mﬁ_ ul ww‘_:m_n_ ‘910N

626 €L'8 8Y'€l 90°TT i 0L0T T S6°0T 99'TT % A'D
SN - - SN - - SN - - AXdX L
900 - - Y00 - - 900 - - AXd
900 - - SN - - SN - - AX L
600 Z10 SN SN SN SN SN 690 SN dx1
200 - - 1200 - - 1200 - - A
v10 €00 500 SN 500 500 0€0 500 900 d
100 S0°0 0T’0 2500 100 600 100 600 €10 1 %G e ao
Y00 - - 8500 - - 100 - - AXdX L
¥10°0 - - 1100 - - 200 - - AXd
1200 - - 9200 - - €00 - - AX L
€€0°0 ¥0°0 900 700 900 900 500 100 800 dx1
900 - - 800°0 - - T0°0 - - A (Jeap)
¥0°0 200 200 2€0°0 200 200 80°0 200 200 d (pouiad)
200 2100 ¥0°0 8100 €00 €00 200 €00 S0°0 1 (uauwieai]) Fwas
(8¢°0) (ze0)  (290) (es0) (9v°0) (z9°0) (8z'1T) (rz'T) (1)
8py6°0 8760  P8O'T pzo'T 8/6°0 P90t peetT pIeET qoeT |013u0D B
(ee0) (ve'o) (19°0) (0s°0) (ev0) (65°0) (zz'T) (9z'T) (Te'T)
8poqT6e’0 8pz6'0  PSOT poo'T 8p96°0 pPvo'T pIET pIeET qreT 0S §°8T 9oidijuenueiolyd 1
(ge0) (zzo)  (95°0) (9v°0) (zv°0) (zs0) (VA (81°1T) (zz'T)
8poz6°0 pogg'0  pPozZo'T p86°0 8ps6°0 poTO'T p6z'T psz'tT qoe'T OS 8 aplwelpuagn|4 o
(8¢°0) (sz0)  (090) (617°0) (ov°0) (19°0) (91'1T) (TT1) (Ge'T)
8v6°0 2/80 PIvOT p66°0 8py6°0 pso'T p6z'T psz't geeT OS Gt pesoulds °1
(sz°0) (61°00 (02°0) (ze0) (0og°0) (9g°0) (rv'e) (590 (¥8°0)
20e/8°0 20€8°0  ©68°0 2T6°0 po68°0 qee6'0 266'T 290'T eyT'T S4 0€ wexoylewely | 1
(0z'0) (sT0) (cg0) (zz0) (¥1°0) (t€°0) (¥s0) ((240)] (z20)
ey8'0 gqet8’0 ge06’o qess o ©08°0 qeo6°0 eZ0'T qeg6’0 ©60'T Sd 8 plidojoepiw ‘L
(67°0) 100 (92°0) (ze0) (9z°0) (T°0) (290 (z9°0) (62°0)
©EY'0 qeo8’0  ®/80 2T6°0 20780 20G6°0 2080°T 20G0°T ezl G'8T 9joidijlueniueIOlyD - S 0F Wexoylawely | °1
(81°0) (tto) (0og0) (ee0) (9z°0) (T°0) (99°0) (€9°0) (9270
©EZ'0 gqeg.’0 ge68’0 2T6°0 20e98°0 20G6°0 2080°T 260'T eOT'T OS 8 dplwelpuagn|d - S4 0g wexoylswely | 1
(vz'0) (61°00 (82°0) (0og°0) (vz'0) (8¢°0) (t2°0) (89°0) (820
20e98°0 20€8'0  ©88°0 2006°0 20e98°0 2016°0 20T'T 280'T eIl T OS G pesoulds - S4 pgwexoylswely | 4
(tz°0) (zt0) (8¥°0) (67°0) (¥1°0) (sz°0) (sv°0) (ve0) (¥9°0)
qess o qe6.’0 PI660 ©EY'0 ©08°0 qe/8'0 ©86°0 e16'0 es0'T §'8T 8joidijiuenuelolyd -S4 81 pudojaepiwi 1
(€z0) (tro) (8v0) (67°0) (¥1°0) (€z0) (zv°0) (62°0) (€9°0)
qess o ©8/'0  PI660 ©EZ'0 qeo8’0 ©G8'0 ©96°0 ©88°0 ey0'T OS 8 aplwelpuaqn|d - S4 8y plidojoepiw ‘1
(ee0) (vz0) (ev0) (0z'0) (91°0) (sz°0) (zv°0) (8z°0) (€9°0)
poqT6 0 2980 9660 ey8'0 qet8’o qe/8'0 ©96°0 ©/8°0 ey0'T OS G pesoulds - s4 8 pudojoepiwi L
sleak Jano pajood 8T0Z /T0Z SJeak Jano pajood 8T0C /T02 sreak Jano pajood 8T02 /102
Al@UU M spisser sduy 1 sjuswieal] ON'JL

fea| Jad s109sul Bupons Jo JaquinN

‘welb usalb jo sisad Bupjons isurebe Juswieal) pass Jo Adeoly3 (g a|gel



Field Efficacy of A Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

seed treated with thiamethoxam 30 FS, which were T,, T,,
T, and T, in 2017. At 2018, significantly lowest whitefly
population was observed in thiomethoxam (T, T, and T.)
and imidacloprid (T, and T,). The pooled over year data
indicated that significantly lowest whitefly population was
observed in seed treated with imidacloprid 48 FS (T,, T,
and T,) and thiamethoxam 30 (T,, T, T, and T,).

The results obtained from the present study revealed
that the seed treatment with imidacloprid 48 FS @ 5.0 ml/
kg was found more effective against thrips, jassid and
whiteflies in green gram. The present findings are in
accordance with many of the earlier reports. The seed
treated with imidacloprid 48 FS @ 5.0 ml/kg followed by
foliar spray with either of the neonicotiniods such as
thiamethoxam 25 WG or acetameprid 20 SP were found
effective against both the thrips and whiteflies in greengram
(Mahalakshmi, et al., 2018). Seed treated with thiomethoxam
25 WG @ 0.0035% and imidacloprid 70 WS @ 0.0035%
which was protecting the greengram from whiteflies up to
25 days after sowing (Panduranga et al., 2011). Seed treated
with imidacloprid 600 FS @ 10 ml/kg found significantly
lowest population of whitefly, leafhopper and thrips with
highest gross and net returns (Anusha et al., 2016).

Effect of spray at 50 per cent flowering

The larval population of pod borar viz. spotted pod borer
(Maruca vitrata), gram pod borer (Helicoverpa armigera)
found non-significant difference before the spray of
insecticides on treatments.

During 2017, the data of pooled over periods indicated
that the significantly lowest larval population was found in
spray with spinosad 45 SC (T,), it was at par with all spray
treatments viz. flubendiamide 48 SC (T,, T, and T, ) and
chlorantraniliprole 18.5 SC (T,, T, and T,). In 2018, the data
of pooled over periods indicated that significantly lowest
larval population was found in spray with flubendiamide 48
SC (T,) and chlorantraniliprole 18.5 SC (T,). During 2017,
the data of pooled over periods indicated significantly lowest
larval population was found in spray with spinosad 45 SC
(T,), it was at par with all spray treatment viz. flubendiamide
48 SC (T,, T, and T, ) and chlorantraniliprole 18.5 SC (T,
T,and T ). In 2018, the data of pooled over periods indicated
that significantly lowest larval population was found in spray
with flubendiamide 48 SC (T,) and chlorantraniliprole 18.5
SC (T,). The pooled over years, data revealed that the
significantly lowest larval population was observed in spray
with flubendiamide 48 SC (T,, T, and T,) and
chlorantraniliprole 18.5 SC (T, T,and T ) (Table3).

The data clearly stated that flubendiamide 48 SC and
chlorantraniliprole 18.5 SC were highly effective against
Maruca vitrata. These find also confirm by Mallikarjuna (2009)
the highest larval reduction of pod borers with flubendiamide
480 SC and thiacloprid 48 SC followed by emamectin
benzoate 55G and indoxacarb 14.5SC in dolichos bean.
Mahalakshmi et al. (2013) reported that coragen 20% SC
(chlorantranilip- role) at 20 g a.i./ha proved highly effective
against the larval population of Maruca vitrata in blackgram.

During 2017, significantly lowest gram pod borer
(Helicoverpa armigera) larval population was observed in
spray with spinosad 45 SC (T,, T, and T,), flubendiamide
48 SC (T,, T,and T, ) and chlorantraniliprole 18.5 SC (T,, T,
and T ;) compared to control (T ,) and only seed treatment
(T, and T,). In 2018, pooled over periods data indicated that
significantly lowest larval population was observed in spray
with spinosad 45 SC and chlorantraniliprole 18.5 SC which
was T, T, and T,, T, respectively. The pooled over year
data indicated that significantly lowest larval population was
observed in spray with spinosad 45 SC (T, T, and T),
flubendiamide 48 SC (T,, T,and T ) and chlorantraniliprole
18.5 SC (T, T, and T,) compared to control (T ,) and only
seed treatment (T, and T,) (Table 4). The current findings
are also supported previously a finding by Kumar and
Shivaraju (2009) that reported thiodicarb 75 WP @ 562.5g
a.ilha and flubendiamide 480 SC @ 48 g a.i’/ha were highly
effective for control the pod borers in blackgram.

Pod damage

At harvest stage, significantly lowest pod damage was
recorded in spray at 50 per cent flowering with flubendiamide
48 SC (T, T, and T,) which was at par with
chlorantraniliprole 18.5 SC (T, and T,). In 2018, the
significantly lowest pod damage was recorded in spray at
50 per cent flowering with flubendiamide 48 SC (T, T, and
T,,) which, was at par with chlorantraniliprole 18.5 SC (T,
and T,). The pooled over year data revealed that significantly
lowest pod damage was recorded in spray at 50 per cent
flowering with flubendiamide 48 SC (T,, T, and T ), it was
at par with chlorantraniliprole 18.5 SC (T, and T,) (Table 5).
These finding also supported previously reported by
Mahalakshmi et al. (2013) that coragen 20 % SC
(chlorantraniliprole) at 20 g a.i./ha proved highly effective
against pod borer and less pod damage was observed in
black gram.

Yield

The yield of green gram grain was found the significant
highest in all combination of seed treated (imidacloprid 48
FS and thiomethoxam 30 FS) and spray at 50 per cent
flowering (spinosd 45 SC, flubendiamide 48 SC and
chlorantraniliprole 18.5 SC) whichwas T, T,, T,, T, and T
in 2017. The lowest green gram grain yield was 652 kg per
hector was obtained in control. During 2018, the significantly
highest green gram grain yield was observed in seed treated
with imidacloprid 48 FS and spray at 50 per cent flowering
with chlorantraniliprole 18.5 SC (T,) which was at par with
seed treated with imidacloprid 48 FS and spray with
flubendiamide 48 SC (T,) and seed treated with
thiamethoxam 30 FS and spray with chlorantraniliprole 18.5
SC (T,). The pooled over year data indicated that significantly
highest yield was observed in seed treated with imidacloprid
and thiomethoxam and spray at 50 per cent flowering with
spinosd 45 SC, flubendiamide 48 SC and chlorantraniliprole
18.5 SC, whichwas T, T,, T,, T, and T,. The lowest green
gram grain yield was 770 kg per hector observed in control

4 Legume Research- An International Journal



Field Efficacy of A Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

Relds Jayfe Ae@ :Sv@ wueaiubis Jo 19A9] 9% G e 1HIANG Aq ueoyiubis-uou ate uowwod ul (s)Jana] yum (s)ueaw juswieal]
"SaNn[en Wiojsuel) G'0+XN SJe SPISINO SSOY) pue SaN[eA pPawlojsue.Ial are sasayjuased ur sanbily 910N

666 SE'TT 589 69 9z'8 1501 08'6 59 128 85°€T ¥Z 0T % A'D
100 - - - - - - - - - - LXdXA

500 - - - - - - - - - - dXA

100 - - - - - - - - - - LXA

SN 120 - - - - 910 - - - - dx1

€00 - - - - - - - - - - A

SN 900 - - - - 500 - - - - d

120 zZT0 TT°0 Z10 910 SN 600 ¥10 €10 120 SN 1 %G e ad
100 - - - - - - - - - - LXdXA

200 - - - - - - - - - - dXA

¥0°0 - - - - - - - - - - LXA

010 100 - - - - 500 - - - - 1xd

100 - - - - - - - - - - A (1eapn)

600 200 - - - - 200 - - - - d (pouad)

600 ¥0°0 ¥0°0 ¥0°0 900 600 €00 S0°0 ¥0°0 100 60°0 1 (suneai) w3 's
(86'T) (002) (8L1T) (812 (¥02) (86'T) (98°T) (eL1) (z8'T) (66'T) (682)
p.ST p8s'T pPIS'T 8v9'T 16S'T /ST MHG'T 86Y'T pYseT 28G°T v8'T |013Uu0D B
(8¢°0) (ov°0) (00°0) (sz°0) (TT1) (Gv'T) (zz0) (t€°0) (6€°0) (€170 (¥6'T)
qey6'0  0S6°0 eT.'0 q98'0 22T or'T ©88'0 qeo6°0 av6°0 qe6.’0 95T DS §°8T 9oidijluenueiolyd 1
(9g°0) (T°0) (00°0) (ze0) (0'T) (08'T) (81°0) (ze0) (0z'0) (00°0) (212
qee6’0  0S6°0 eT.'0 q16°0 #HZ'T ST ©EZ'0 qee6'0 qey8'0 qets’0 29T OS 8 aplwelpuagn|4 o
(€L0) (11 (9z°0) (291) (291) (0e'T) (0T°0) (9z°0) (90°0) (00°0) (99°1T)
qTT'T 22T q.80 pLY'T epLY'T veT ©8/'0 ©/8°0 ©G/°0 eT.'0 7T OS Gt pesoulds °1
(G8'T) (z8'T) (eL1) (66'T) (68'T) (26'T) (G9°1T) (or'T) (r9'1T) (€6'T) (9v°2)
pes'T prseT 261'T 8ps8s'T 19G6G°T /ST UV'T 88e'T por't 296°T LT S4 0€ wexoylswely | 1
(8z'1T) (sz'T) (¥6°0) vt (zeT) (z6'T) (o'T) (eeT) (820 (zoT) (¥8'T)
poyeT  9ZeT poz't 201'T po/eT SST qseT Eleto 26T'T qseT €ST Sd 8 plidojoepiw ‘L
(zz0) (80°0) (00°0) (00°0) (9z°0) (e8'T) (9z°0) (99°0) (0z'0) (00°0) (78]
qesg’0  ®9.°0 eT.'0 eT.'0 ©/8°0 €ST ©/8°0 p8o'T qey8'0 eT.'0 0S'T DS G'8T djoudijluBIURIOIYD-SH OF WeXoyldwely | °1
(0z'0) (80°0) (00°0) (00°0) (9z°0) (99°1T) (zz0) (09°0) 0€T'0) (00°0) (zs'1)
eeso ©9/°0 eTL’0 eTL’0 ©/8°0 7T ©G8'0 [siel=Toln ¥ ©6.°0 eT.'0 A OS 8 dplwelpuaqn|d - S4 0g wexoyswely | 1
(z20) (0T'T) (9z°0) (09°1T) (291) (e8'T) (0T°0) (ee0) (00°0) (00°0) (€z2)
oQTT'T 9921 q.80 oG’ T epLY'T €ST ©8/'0 20eT6°0 eT.'0 eT.'0 59T OS G pesoulds - S4 0g wexoylswely | 4
(8¢°0) (9g°0) (00°0) (0z'0) (0'T) (16'T) (zz0) (09°0) (0z'0) (90°0) (9z°2)
qey6'0  J€6°0 eT.'0 av8'0 #HT'T SST ©88'0 [siel=Toln ¥ qey8'0 ©G/°0 99'T OS G'8T djoudijiueueIOyD- S 81 pldojoepiw 1
(62°0) (8z°0) (00°0) (9z°0) (590 (78] (81°0) (es0) (90°0) (00°0) (18°T)
qe68'0 U680 eT.'0 q.80 q.0T 0ST F4:30] pogzoT ©G/°0 eT.'0 T OS 8 aplwelpuaqn|d - S4 8y plidojoepiw ‘1
(€L0) (2] (6€°0) (6S°T) (09°1T) (e8'T) (80°0) (9z°0) (00°0) (00°0) (€z2)

qrTT 28Z'T av6°0 oMWY 8psSy'T €ST ©9/°0 ©/8°0 eT.'0 eT.'0 59T OS G pesoulds - s4 8 pudojoepiwi L
sieak psjood Svadl Sva¢€ SvdT ©olojeg psjood sval svace Svart olojeg

19n0 6T-8T0Z 8T-LT0¢ Sjuswiesll  'ON'IL

pajood jueld Jad seAle| Jo JaquinN

‘welb usalb ul elelIA eonsely Isurelbe aplonoasul jo Aoeolyd g ajqel



Field Efficacy of A Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

Relds Jayfe Aeq@ :Sv@ “uealiubis Jo [9A3] % G Te 1HINNG Ag 1uediubis-uou are uowwod ul (S)Jana] Yyum (S)ueaw juswieal ]
'SanjeA wlojsuel) G'O+X\ aJe apISIN0 8S0y] pue sanfeA pawlojsuenal ase sassyuared ul sainbiq 810N

90’6 10°0T vT'8 6.8 08'TT 26°0T GT'8 €16 96’6 858 681T % A0
SN LXdXA
¥0°0 dXA
6100 LXA
SN SN SN dXx1
€200 A
SN ¥0°0 ¥0°0 d
€ST°0 80°0 TT°0 €10 6T°0 SN 80°0 910 910 ST0 SN 1 %51 °a 0
6%0°0 LXdXA
¥T0°0 dXA
8200 IXA
S€0°0 S0°0 S0°0 dx 1
8000 A (1eap)
¥0°0 200 100 d (pouad)
6700 €00 ¥0°0 ¥0°0 900 100 €00 S0°0 S0°0 S0°0 0T’0 1 (uawneai) w3 's
(2] (96°0) (€20 (0'T) (11 (211 (ze'T) (sz'T) (9z'T) vt (Te'T)
qsz’T Izt oTT'T ave'T 8,21 1271 qseT qzeT 2€€'T 201'T veT |jonuod B
(62°0) (90°0) (00°0) (00°0) (0z'0) (65°0) (gs0) (65°0) (9v°0) (65°0) (26°0)
©68°0 qeszo eT.'0 eT.'0 20ey8°0 S0T eZ0'T gso’T gs6'0 gso’T 12T 0S §°8T 9oidijuenueiolyd 1
(170 (¥0°0) (00°0) (00°0) (€170 (€90 (9z°0) (sz°0) (0z'0) (ee0) (26°0)
©zs80 qev.0 eT.'0 eT.'0 qe6.’0 90T ©/8°0 ©/8°0 ey8°0 eT6'0 12T OS 8 aplwelpuagn|4 o
(0z'0) (vz'0) (z1°0) (9z°0) (ee0) (820 (170 (9z°0) (90°0) (67°0) (€0T)
ey8°0 po98°0 ©6.°0 20780 poqT6 0 €TT F4:30] ©/8°0 ©G/°0 ©EY'0 vZT OS Gt pesoulds °1
(¥8°0) (65°0) (9v°0) (65°0) (t2°0) (15°0) (€11 (€T (zoT) (81°1T) (z20)
qotT'T 8v0°T gs6'0 pso'T 8poT'T 00T qsz'T qsz’T 26Z'T 20€'T oT'T Sd 0€ wexoywwely | 1
(26°0) (z6°0) (99°0) (66°0) (11 (99°0) (zo'T) (0z'T) (280 (00°T) (o'T)
qreT 6T'T 2080°T 87z 8,21 80T [sforda qoe'T UTT 2022'T vZT Sd 8 plidojoepiw ‘L
(0og°0) (€170 (90°0) (90°0) (9z°0) (es0) (T°0) (6€°0) (0og°0) (es0) (68°0)
©68°0 206.°0 ©G/°0 qes.o 20e/8°0 07T ©G6°0 ©Y6°0 ©68°0 eZ0'T 8T'T OS G'8T djoudijiueiuRIOyD - SH OF Wexoyldwely | °1
(sz°0) (sT°0) (00°0) (00°0) (15°0) (00°T) (0og°0) (9v°0) (z1°0) 0€€°0) (6T°T)
©98°0 20180 eT.'0 eT.'0 po200°T T ©68°0 ©86°0 ©6.°0 eT6'0 0eT OS 8 dplwelpuaqn|d - S4 0g wexoylswely | 1
(se0) (ve0) (zT0 (ov°0) (es0) (es0) (t€°0) (9z°0) (0z'0) (9v°0) (68°0)
©Z6°0 pz6°0 ©6.°0 paS6°0 poTO'T 07T ©06°0 ©/8°0 ey8°0 ©86°0 8T'T OS G pesoulds - S4 0g wexoylswely | 4
(¥1°0) (00°0) (00°0) (00°0) (00°0) (ze0) (0og°0) (es0) (67°0) (67°0) (280
©08°'0 eTL’0 eTL’0 eTL’0 eT.'0 €6°0 ©68°0 eZ0'T ©EZ'0 ©EY'0 ITT OS G'8T djoudijiuenuelolyd - S4 8y pridojoepiw 1
(0T°0) (00°0) (00°0) (00°0) (00°0) (67°0) (tz°0) (6€°0) (€170 (€170 (¥s0)
©g/ 0 BT 0 eTL’0 eTL’0 eT.'0 €8°0 ey8°0 ©Y6°0 ©6.°0 ©6.°0 20T OS 8 aplwelpuaqn|d - S4 8y plidojoepiw ‘L
(91°0) (sT°0) (90°0) (0z'0) (0z'0) (9z°0) (170 (9z°0) (€170 (€170 (€9°0)
e 180 2018°0 ©G/°0 20ey8°0 20ey8°0 1870 ©z8'0 ©/8°0 ©6.°0 ©6.°0 90T OS G pesoulds - S4 8y pudojoepiwi L
pajood sva . svace svart alojog pajood sva . svace svart alojog
6T-8T0C 81-,T02 sjuswieal | "ON
sleafianopajood 1ueld iad aeale| Jo JaquinN a1l

‘welb usaib ul elabiwie edianodiaH 1surebe apioi1dasul jo Aoeow3 7 a|gel

<
=
=
=
o
=
<
S
2
®
S
=
]
=
=
S
<
=
]
=
[
Q
)
Q
o
)
£
=)
=]
@
|




Field Efficacy of A Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

“JUROIUBIS JO [9A9] % G Te 1HIANG Ag Juediubis-uou afe uowwod uil (s)Iena] yum (s)ueaw

luswieal| °BJ0N

1211 18'6 LSTT SY'LT 8€'0T LY'€T % A D
€8'/6T - - SN - - LXA
STL12 v8'181 6T¢c 090 vS'0 80T 1 %S %D
L12'69 - - 620 - - LXxA
186°61 - - ¥80°0 - - A (eap)
€92°69 0029 S.'SL 1120 810 LEO 1 (uawreal]) Fw3l's
(t9'22) (s9'22) (29'22) -
90.L 2/88 pes9 90€'S aTE'S Jog's louo0D L
(06°2T) (toeT) (ee'vT) o
apye6 9qTE0T PoLT8 299'€ 29L°€ pLS'E JS §'8T sjoudyjiuenuelolyd 1
(rom) (002) (ee'T) or
P204.z0T 998501 94000t eoy'T ©gg'T ere'T OS 8y eplwelpusqnid 1
(889) (€z'2) (299) .
9po686 9qgEe0t o976 azL'e o08L'2 PS9'e OS Gy pesouds 1
(s5'6T) (66°6T) (ee'6T) .
9pdG.6 00ES6 0166 apsy'y apES'Y aey'y S 0F Wwexoyawely L 1
(98'12) (ezea) (29'12) s
apLE6 00966 8.8 9pEL'Y apLLY 969V Sd 8 pudojoepiwi 1
(e6'T) (rz'2) (29'1) .
o0eT6TT qeTsTr ezeet €957 ©99'T qeoy'T OS §'8T djoidijuenueiolyd - S4 0F Wexolpaurely | 1
(822) (s92) (002) .
00e08TT qETTT elvel ©L9T eLLT 0e9s'T OS 8 aplwelpuadnid - S4 0g Wexoylswely | 1
(tz'9) (00°01) (eee) .
o0eS6TT q6TTT ©0/ZT a65'2 oqre'e 6T OS S pesoulds - SH 0 Wexoyawely | 1
(€T€) (cee) (00€) .
qeceeT eovET qeozTT eT6'T ©S6'T 2098’1 OS §'8T djoudiuenueiolyd - S4 8y pudojdepiwi 1
(6z°€) (s9€) (00€) .
ey.2T eTyeT qes0zT ©s6'T er0'z oqe9s'T OS 8v apiwelpuaqnd - sS4 8y pudojoepiw] 1
(€19) (00°01) (eee) .
POCe/ETT qsTTl qe 8STT a.5'2 oqrz'e 2406'T OS Gv pesoulds - S4 gy pudojoepiw 1
Teak 1ono psjood 8102 1102 Teak 1ono psjood 8702 L7102
sjuswieal] ON ‘Il
eu/B3 pielA (%) obeuwrep pod
‘welb usalb Jo pRIA urlb pue abewep pod G a|qel



By Joad _ gz @zud welb usaio
‘shep Jad _ g/T :noge7 910N

[4%

<
=
=
=
o
=
<
S
2
®
S
=
]
=
=
S
<
=
]
=
[
Q
)
Q
o
)
£
=)
=]
@
|

- - - - 0LL 09 - - - - - - - ol1Nn 1
vv'0:'T 0Z6ET- 880TT YaT 26 8005¢ 09 9G€ 7261 7261 - 00T 00T - OS §'8T 8joidijiuenuelolyd 1
v,.°0'T 8.V9- 70S8T JASTA 12071 2861¢ 09 9G€ C99T Z99T - 00T 00T - OS 8¥ splwelpuaqn|d a
¢9'0:'T 9186- 89/.GT 6T¢C 686 85G¢ 09 9G€ (017451 (017451 - 00¢ 00¢ - JS Gp pesoulds °r
65°0:'T €0TOT- 09.VT S0¢ G.6 €981¢ 09 8.T G8¢ - G8¢ 00T - 00T Sd 0€ wexoywely L 1
87'0:'T V90ET- ¥20¢T 19T LEB 8805¢ 09 8.T (01514 - (01514 00T - 00T S 8 pudojoepiwi ‘1

DS §'8T 9djoidijiuenuelolyd
6T'T:T T06¥ ¢TenE TV T6TT TT¥S¢ 09 V€S 60¢¢ 7261 G8¢ 00¢ 00T 00T — Sd 0¢ wexoyswely | °1
OS 8t aplurelpusqn|
9T'T'T GETV 0¢s6¢ 0TV 08TT G8EGC 09 V€S LV6T C99T G8¢ 00¢ 00T 00T — Sd 0¢ wexoyswely L 1
DS G pesoulds
8T'T'T €19V 0090€ Gcv S6TT /865¢ 09 V€S STAN% (017451 G8¢ 00¢€ 00¢ 00T — Sd 0¢ wexoyswely L 1
DS §'8T djoidijiuenuelolyd
0€'T:'T 00.L 9EEEE €97 €ecT 9€95¢ 09 V€S V.€C 7261 (01514 00¢ 00T 00T - S 8y pudojoepiw 1
OS 8t aplurelpusqn|
¢v'T'T 8L90T 88¢9¢ 708 V.21 0T9S¢ 09 145°] ¢T1¢ C99T (01514 00¢ 00T 00T - S 8y pudojoepiw) 1
DS G pesoulds
T0'T'T fAYA Zv9c 19€ LETT ¢129¢ 09 145°] 06¢v 08¢ (01514 00¢€ 00¢ 00T - S4 8 pudojoepiwi 'L
fexol Aeids juawieany |elol Aeids juswiean
() () (ey/By) (ey ey Jad ey Jad pass pass juswieall 'N'L
4¥g9o01 woud ey Jad jo1u0o  Jad bBy) 1S0D  UOIBARIND  JO 1S0D teus ) (ey/w)
JON  uoneziesay Jon0 BN PIBIA felol J0 10D InogeT apIoNoJasuy| Jo 1S0D aplondasul Jo Amuend

Field Efficacy of A Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

‘welb usalf Jo sjuswIeal) Jo SOIWOU0DIT (9 d|qel




Field Efficacy of a Combination of Seed Treatment and Foliar Spray against Pest Complex in Green Gram

treatment. All combination treatment which was seed treated
with imidacloprid 48 FS, thiomethoxam 30 FS and spray
with spinosd 45 SC, flubendiamide 48 SC and
chlorantraniliprole 18.5 SC at 50 per cent flowering were
found highly effective against insect pests and which was
reflected on greengram vyield (Table 5).

Economics

The perusal of the data (Table 6) indicated that the highest
net profit of Rs. 10,678/ ha was obtained from T, (seed
treated with imidacloprid 48 FS and spray with flubendiamide
48 SC) followed by T, (seed treated with imidacloprid 48 FS
and spray with chlorantraniliprole 18.5 SC), T, (seed treated
with thiamethoxam 30 FS and spray with chlorantraniliprole
18.5 SC), T, (seed treated with thiamethoxam 30 FS and
spray with spinosad 45 SC), T_ (seed treated with
thiamethoxam 30 FS and spray with flubendiamide 48 SC),
T, (seed treated with imidacloprid 48 FS and spray with
spinosad 45 SC) with net profits of Rs. 7,700, Rs. 4,901,
Rs. 4,613, Rs. 4,135 Rs. 212, per hectare, respectively.

However, when viewed from the angle of cost- benefit
ratio, a maximum profit of Rs. 1.42 per rupee invested was
obtained in T, (seed treated with imidacloprid 48 FS and
spray with flubendiamide 48 SC), T, (seed treated with
imidacloprid 48 FS and spray with chlorantraniliprole 18.5
SC), T, (seed treated with thiamethoxam 30 FS and spray
with chlorantraniliprole 18.5 SC), T, (seed treated with
thiamethoxam 30 FS and spray with spinosad), T, (seed
treated with thiamethoxam 30 FS and spray with
flubendiamide 48 SC), T, (seed treated with imidacloprid
48 FS and spray with spinosad 45 SC), T, (flubendiamide
48 SC), T, (spray with spinosad 45 SC), T, (seed treated
with thiamethoxam 30 FS), T, (seed treated with imidacloprid
48 FS) and T, (spray with chlorantraniliprole 18.5 SC) with
cost-befit ratio of Rs. 1.30, Rs. 1.19, Rs. 1.18, Rs. 1.16, Rs.
1.01, Rs. 0.74, Rs. 0.62, Rs. 0.59 and Rs. 0.48 and Rs.
0.44 per rupee invested, respectively. The relative
performance of the treatment terms of net profit generated
per hectare in descending order was as follows.

T2> T3 > TG > T4> T5 > T1>T10>T9>T8>T7>T11
Seed treated with imidacloprid 48 FS and spray
flubendiamide 48 SC at 50 per cent flowering stage (T,)

which give highest net profit Rs. 10,678 and highest cost-
benefit ratio (1:1.42) among of all treatments.

CONCLUSION

In a nutshell, seed treated with imidacloprid 48 FS was found
highly effective against sucking insect pests via. jassid, thrips
and whitefly in greengam. At 50 per cent flowering stage,
spray of flubendiamide 48 SP and chlorantraniliprole 18.5
SC insecticides both was significantly reduced population
of spotted pod borer (Maruca vitrata) and gram pod borer
(Helicoverpa armigera) in greengram. The seed treated with
imidacloprid 48 FS and thiomethoxam 30 FS followed by
spray with spinosd 45 SC, flubendiamide 48 SC and
chlorantraniliprole 18.5 SC at 50 per cent flowering stages

provides the higher seed yield. However, highest net profit
and cost-benefit ratio was found in seed treated with
imidacloprid 48 FS and spray of flubendiamide at 50 per
cent flowering stage in green gram.
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