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Management Economics of Urdbean (Vigna mungo) Viral Diseases
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ABSTRACT

Field experiment was conducted during rabi 2013-14 for the management of virus diseases (MYMV, leaf
curl and leaf crinkle) in urdbean. Among seven treatments tested in randomized block design with three replications,
seed treatment with imidacloprid @ 5 g/kg seed followed by insecticidal spray with thiamethoxam @ 0.05 % at 30
DAS resulted in effective control of virus diseases and their vectors. Significant increase in shoot length, number
of primary branches per plant, number of pods per plant, 100 seed weight, seed yield and highest B:C ratio was
recorded with seed treatment with imidacloprid @ 5 g/kg seed followed by insecticidal spray with thiamethoxam @
0.05 % at 30 DAS. Seed treatment followed by insecticidal protection at 30 DAS was found to be effective and
economical in control of virus diseases and their vectors.
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Blackgram/urdbean (Vigna mungo) is one
of the important pulse crops which is grown as a
source of income and nutrition to billions of people
in South East Asia. The crop is of special
significance in Andhra Pradesh. As it fits well in
rice — pulse cropping system as a relay crop
particularly in Krishna — Godavari and North
Coastal zones. Among the various pathogens that
attack urdbean, viral diseases mainly mungbean
yellow mosaic disease caused by whitefly
transmitted MYMV (Nene, 1972; Singh, 1981) leaf
curl disease caused by thrips transmitted GBNV
(Nene, 1968; Reddy et al., 1995) and leaf crinkle
disease caused by Urdbean leaf crinkle virus
(Williams et al., 1968) are causing considerable loss
annually. The control of insect vector is an important
aspect for managing viral diseases. Hence,
combination treatments were studied to manage
the peak vector activity and consequently the viral
diseases.

MATERIAL AND METHODS

Field trial was conducted during rabi 2013-
14 at Agricultural College farm, Bapatla in a
randomized block design with seven treatments
replicated thrice ( Gomez and Gomez, 1984). Urdbean
variety LBG 623 was used in the study. Net plot size
of 3 x 3 m was maintained for each treatment with 30
cm distance between rows and 10 cm between plants.
All recommended agronomic practices were followed.
The treatment details are given below

T1 : Seed treatment with Imidachloprid 75 W.G.,
@ 5 g/ kg seed

T2  :T1+Spraying with Thiamethoxam 70 W.P.,
0.05% at 30 DAS

T3  :T1+Spraying with Triazophos 40 E.C.,
0.08% at 30 DAS

T4 : T1+Spraying with Acetamiprid 20 S.P.,
0.004% at 30 DAS

T5 : T1+NSKE 5% spraying at 30 DAS

T6  :NSKE 5% spraying at 15 & 30 DAS

T7  : Untreated control

Per cent disease incidence was calculated by using

the formula

Number of plants infected in the microplot
PDI = x100
Total number of plants in the microplot

Whitefly and thrips population per trifoliate
leaf were recorded at five days interval from 10
DAS to one week prior to harvesting. Shoot length,
root length, number of primary branches per plant,
number of pods per plant, 100 seeds weight, seed
yield and B:C ratio were calculated separately for
each treatment after crop harvest.

RESULTS AND DISCUSSION
Incidence of MYMV at 75 DAS was lowest
in seed treatment with imidacloprid @ 5 g/kg and
spraying with thiamethoxam @ 0.05 % at 30 DAS
(51.82%) was on a par with seed treatment with
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Table 1 Effect of insecticides on MYMV incidence and whitefly population during rabi 2013-14.
Per cent disease incidence Whitefly population
S.No. Treatment
15 30 45 60 75 15 30 45 60 75
DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS
1 T,:Imidacloprid 0.00 1.04 1728 5220 87.67 030 277 437 10.87 7.87
(seed treatment) (0.00) (5.79)* (24.58) (46.28) (69.48) (0555 (1.66) (2.09) (3.30) (2.80)
2 T,: T,+Thiamethoxam 000 080 628 2511 51.82 037 297 3.23 870  7.10
spraying @ 0.05% at (0.00) (5.11) (14.50) (30.08) (46.07) (0.61) (1.72) (1.80) (2.95) (2.66)
30DAS
3 T, T, +Triazophos 000 092 722 2737 5568 043 290 3.83 877 17.03
spraying @ 0.08% at (0.00) (5.42) (15.57) (31.55) (48.28) (0.66) (1.70) (1.96) (2.96) (2.65)
30DAS
4 T, T +Acetamiprid 000 092 688 2694 5263 033 310 3.57 887 717
spraying @ 0.004% at (0.00) (5.42) (15.18) (31.28) (46.53) (0.58) (1.76) (1.89) (2.98) (2.68)
30 DAS
5  T.: T,ANSKE 5% at 30 0.00  0.81 8.08 30.75 62.09 040 3.00 423 9.03 723
DAS (0.00) (4.97) (16.49) (33.69) (52.02) (0.63) (1.73) (2.06) (3.01) (2.69)
6 T:NSKES5%at15& 0.00  0.58 842 3691 6529 0.67 263 420 9.07 737
30 DAS (0.00) (4.31) (16.80) (37.43) (53.93) (0.82) (1.62) (2.05) (3.01) (2.71)
7 T, Unsprayed check 0.00 335 2806 6362 9135 093 387 657 1150 8.73
(0.00) (10.53) (32.00) (52.93) (73.04) (0.97) (1.97) (2.56) (3.39) (2.96)
SEm + - 0.64 0.70 0.51 0.65 0.03 0.09 0.04 0.03 0.04
CD (P d” 0.05) - 1.99  2.16 1.58 200 010 030 0.14 0.10 0.12
CV (%) - 1890 6.31 2.37 202 858 9.89 3.92 1.94 255

*Figures in parentheses are angular transformed values for MYMV disease incidence

** Figures in parentheses are square root transformed values for whitefly population

imidacloprid @ 5 g/kg and spraying with
acetamiprid @ 0.04% at 30 DAS (52.63%).
Average whitefly population per trifoliate leaf at
45 DAS was lowest in seed treatment with
imidacloprid @ 5 g/kg and spraying with
thiamethoxam @ 0.05% at 30 DAS (3.23) was on
a par with seed treatment with imidacloprid @ 5 g/
kg and spraying with acetamiprid @ 0.04% at 30
DAS (3.57) (Table 1). Per cent disease incidence
of leaf curl at 75 DAS was lowest in seed treatment
with imidacloprid @ 5 g/kg and spraying with
thiamethoxam @ 0.05% at 30 DAS (14.16%) and
was on a par with seed treatment with imidacloprid
@ 5 g/kg and spraying with acetamiprid @ 0.004%
at 30 DAS (15.25%). Average thrips population per
trifoliate leaf at 45 DAS was recorded and seed
treatment with imidachloprid @ 5 g / kg seed
followed by spraying with thiamethoxam (0.05%)
at 30 DAS (3.77), seed treatment with

imidachloprid @ 5 g / kg seed + spraying with
acetamiprid 0.004% at 30 DAS ( 3.87) and seed
treatment with imidachloprid @ 5 g / kg seed +
spraying with triazophos @ 0.08% at 30 DAS (3.93)
have showed significant reduction of thrips
population and were on a par (Table 2 ). Incidence
of ULCV at 75DAS was lowest in seed treatment
with imidacloprid @ 5 g/kg and spraying with
thiamethoxam @ 0.05% at 30 DAS (7.30%) was
on a par with seed treatment with imidacloprid @
5 g/kg and spraying with acetamiprid @ 0.04% at
30 DAS (7.57%) (Table 3).

Spread of viral diseases in urdbean at
early stages of crop growth can be reduced
by controlling viruliferous vectors with
chemicals like thiamethoxam and acetamiprid
at 30 DAS which in turn significantly increased
the yield.
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Table 2. Effect of insecticides on leaf curl incidence and thrips population during rabi 2013-14.
Per cent disease incidence Thrips population
S.No. Treatment
15 30 45 60 75 15 30 45 60 75
DAS DAS DAS DAS DAS DAS DAS DAS DAS DAS
1 T,: Imidacloprid 000 207 933 1866 21.08 033 210 4.87 943 633
(seed treatment) (0.00) (8.26)* (17.79) (25.61) (27.35) (0.58) (145 (2.21) (3.07) (2.52)
2 T,: T,+Thiamethoxam 0.00 1.82 571 11.54 1416 027 190 3.77 8.07  6.00
spraying @ 0.05% at (0.00) (7.72) (13.82) (19.84) (22.10) (0.52) (1.38) (1.94) (2.84) (2.45)
30DAS
T,: T +Triazophos 000 218 630 12,60 1558 037 193 3.93 8.40  6.07
spraying @ 0.08% at (0.00) (8.46) (14.49) (20.79) (23.25) (0.61) (1.39) (1.98) (2.90) (2.46)
30DAS
T,: T +Acetamiprid 0.00 .72 6.07 1238 1525 030 197 3.87 833  6.20
spraying @ 0.004% at (0.00) (7.51) (14.25) (20.61) (22.99) (0.55) (1.40) (1.97) (2.89) (2.49)
30 DAS
T.: T, *NSKE 5% at 30 0.00 1.39  7.16 1388 1688 043 1.77 427 890 6.23
DAS (0.00) (6.73) (15.52) (21.88) (24.27) (0.66) (1.33) (2.07) (2.98) (2.50)
T,: NSKE 5% at 15 & 0.00 .73 692 1384 1742 070 2.07 4.10 9.03 6.13
30 DAS (0.00) (7.54) (15.20) (21.84) (24.67) (0.84) (1.44) (2.02) (3.01) (2.48)
T.: Unsprayed check 000 474 1225 1929 2252 1.03 3.13 593 10.07 6.87
(0.00) (12.56) (20.48) (26.05) (28.34) (1.02) (1.77) (2.44) (3.17) (2.62)
SEm + - 049  0.39 0.38 037 0.03 0.06 0.03 0.02 0.05
CD (P d” 0.05) - 1.51 1.20 1.17 .16  0.12 0.19 0.10 0.07 0.15
CV (%) - 10.13 424 294 264 10.09 745 2.84 1.43  3.56

*Figures in parentheses are angular transformed values for leaf curl incidence
** Figures in parentheses are square root transformed values for thrips population

Table 3. Effect of insecticides on leaf crinkle incidence during rabi 2013-14.

S No. Treatment Per cent disease incidence recorded at 15 days interval

15 DAS 30 DAS 45 DAS 60 DAS 75 DAS

1 T,: Imidacloprid (seed treatment) 0.00 0.35 2.88 8.76 12.33
0.00) 337y (9.72) (17.22) (20.57)

2 T,: T,+Thiamethoxam spraying @ 0.05% 0.00 0.23 1.83 491 7.30
at 30DAS (0.00) (2.24)  (7.76) (12.80) (15.68)

3 T, T +Triazophos spraying @ 0.08% at 0.00 0.00 2.17 5.39 7.91
30DAS (0.00) (0.00) (8.45) (13.41) (16.32)

4 T, T,+Acetamiprid spraying @ 0.004% 0.00 0.11 2.07 5.17 7.57
at 30 DAS (0.00) (1.12)  (8.25) (13.12) (15.906)

5 T, T +NSKE 5% at 30 DAS 0.00 0.00 2.66 5.66 8.67
0.00)  (0.00) (9.39) (13.76) (17.13)

6 T, NSKE 5% at 15 & 30 DAS 0.00 0.35 2.77 5.88 9.23
0.00) (337) (9.57) (14.04) (17.69)

7 T7: Unsprayed check 0.00 0.58 4.51 11.43 13.74
0.00)  (431) (1224) (19.77) (21.77)

SEm + - 0.67 0.34 0.33 0.40

CD (P d” 0.05) - 2.06 1.05 1.01 1.24

CV (%) - 56.37 6.34 3.85 3.90

*Figures in parentheses are angular transformed values
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Table 5. Economics of on viral diseases control in blackgram during rabi 2013-14.
S. No. Treatment Cost of Yield Gross Net returns B:C
cultivation  (q/ha)  returns (Rs/ha) Ratio
(Rs/ha) (Rs/ha)
1 T,: Imidacloprid (seed treatment) 15400 592 23674.07 8274.40 0.54
2 T,: T ,+Thiamethoxam spraying 15840 9.79 39140.74  23301.07 1.47
@ 0.05% at 30DAS
3 T,: T +Triazophos spraying @, 15995 8.89  35540.74 19546.07 1.22
0.08% at 30DAS
4 T,: T +Acetamiprid spraying @ 15820 9.25 3699259  21172.92 1.34
0.004% at 30 DAS
5 T.: T +NSKE 5% at 30 DAS 15995 7.56  30251.85 14257.18 0.89
6 T,: NSKE 5% at 15 & 30 DAS 16290 6.98  27911.11 11621.44 0.71
7 T,: Unsprayed check 15100 5.54 22177.78 7078.11 0.47

The combination of seed treatment with
imidacloprid 5 g/kg and spraying of thiamethoxam
0.05 % at 30 DAS has recorded the longest root
length (16.99 cm) followed by seed treatment with
imidacloprid 5 g/ kg seed and acetamiprid spray
0.004 % at 30 DAS (16.79 cm). The longest shoots
were recorded in combination treatments of seed
treatment with imidacloprid and spraying of
thiamethoxam at 30 DAS (35.33 cm) and seed
treatment with imidacloprid and acetamiprid spray
at 30 DAS (35.26 cm) and were on a par. Seed
treatment with imidacloprid and spraying of
thiamethoxam at 30 DAS recorded 20.6% more
primary branches (10.93) than unsprayed check
(9.07) which was on a par when seed treatment
was imposed with imidacloprid and acetamiprid
spray at 30 DAS (10.73). All the treatments were
on a par with each other for number of pods per
plant. Seed number in all the treatments was
significantly higher than in unsprayed check. Seed
treatment with imidacloprid and spraying of
thiamethoxam at 30 DAS gave the significantly
highest 100 seed weight than rest of the treatments.
The highest B:C of 1.47 was obtained for seed
treatment with imidacloprid and spraying of
thiamethoxam at 30 DAS (Table 4 & 5 ).

Thiamethoxam and acetamiprid controlled
the whitefly population which led to a decrease in
MYMYV incidence. Mathirajan and Regupathy
(2002) recorded minimum whitefly population and

low incidence of urdbean MYMYV when sprayed
with thiamethoxam 25 WG @ 0.02 g/l at 15 DAS.
Present results were also in concurrence with the
investigation reports of Ganapathy and Karuppiah
(2004), Hossain et al. (2010). Razaq et al. (2003)
and Satish et al. (2004) reported the efficacy of
thiamethoxam against thrips and the results of these
investigation were in accordance with their reports.
Prasadarao - et al. (2003) studies have revealed
that seed treatment with imidacloprid followed by
regular systemic insecticide spray in the early
stages of the crop growth controlled thrips and
thrips transmitted diseases. Sunkad and Naik (2013)
reported the significance of systemic insecticides
in the control of disease transmitting vectors.

Studies on viral disease management have
revealed that the crop could be protected from
heavy losses by seed treatment with imidacloprid
@ 5 g/kg and spraying of insecticides like
thiamethoxam @ 0.05%at 30 DAS and acetamiprid
@ 0.004% at 30 DAS through vector control.
Spraying of these two insecticides at 30 DAS could
effectively influence the shoot length, number of
primary branches per plant, number of pods per
plant, 100 seeds weight, seed yield and B:C ratio.
Seed treatment with imidacloprid and systemic
insecticide spray at 30 DAS could keep the crop at
low intensity of virus diseases through vector control
at early stages of the crop and was found to be
more economical.
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