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Abstract: A field study was carried out at Vegetable Research Farm PAU, Ludhiana to determine the economic
threshold level for the timely management of cotton jassid Amrasca bigutulla (Ishida) on okra vegetable crop. It was
observed that significantly lowest jassid nymphal count per leaf in the pooled data (0.96 nymphs/leaf) were regis-
tered in the treatment where spray against jassid were given at 2 nymphs/leaf stage and first injury grade that is
curling and yellowing of leaf margin as compared to others spray stages (1.54-1.72 nymphs/leaf) and unsprayed
control (1.75 nymphs/leaf) significantly lowest jassid injury grade was also observed when spray stared at 2 nymphs/
leaf (0.58) and second spray stage curling and yellowing of leaf margin (0.65 nymphs/leaf) as against other spray
stages (1.13 — 1.60 nymphs/leaf) and unsprayed control (1.63 nymphs/leaf). Maximum plant (110.33-110.44 cm)
was also recorded as against other treatment (90.80 — 108.46 cm) and control (90.13cm). Total highest fruit yield
(120.40-120.75) quintal /ha was also registered in these two treatments. Economic threshold level estimated for the
management of cotton jassid on okra crop will help to develop an ecologically safe pest management practices
against this pest.
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INTRODUCTION ments i.e. economic levels for the control of cotto
jassid were given as per Table 1. Sprays were given
the attainment of respective ETH level in the respe

. ._tive treatment. All the treatments were compareih wi
grown over an area 3.20 thousand hectare in Punjah P

with annual production 33.35 thousand tons, respec- ntreated control. The spray of imidacloprid (cdofi
tively (Anonymous, 2015). Okra crop is attackedaby 17.8 SL) @ 40 ml/acre was given in the treatmeiyf on

number of pest cotton iassid. whiteflv. red spidste on attainment of respective eth level. The jassid
p nJ » Whitety, P ! nymphs from three leaves (top, middle and bottom)
spotted bollwormHelicoverpa armigera etc. But cot-

ton jassid is the key pest of this crop and cagses from randomly selected 5 plants in each plot twace
losses of 79.03 per cent (Mahetlal., 1994). Being wee_k were recorded. ETH Ieve! 20ymphs/leaf was
vegetable Cl’;)p insecticides residu.’e and duantum O?tt_alned after 15 days after germination e_md SPaays
insecticides bei'ng used on crop is of great concern'm'dadOpr'd 178 SL @ _40m|/ha was given. In the
Farmers are using sprays indiscriminately agahﬁét ¢ Same treatment, second time this Ieyel Qf 2nymeas/|
pest. Little work has been done on the estimatibn oVas obtained at 60 days after germination anddte s
ETH level for timely application of insecticide fthe ond spray was given on the same day. The ETH level

control of this pest (Wagon and Wagon 2015). Se, th of 5 nymph/ leaf was obtained only on 60 days after

present study in which different economic thresholdgermmatlon and single spray of imidacloprid was

iven. The rest of ETH level 7, 10 and 15 nymplad/le
levels were evaluated for the management of cotto . :
N . . were never obtained during crop season may beaue t
jassid on okra crop will help to develop an ecatady

safe pest management practices against this pest heavy to intermittent rain conditions between 245-
P 9 P 9 pest. days after germination. In case of damage symptom

MATERIALSAND METHODS based ETH level, the ETH level: spray on curlingl an
. ) yellowing of leaf margin stage was first observed o
Okra Abelmoschus esculentus L. variety Punjab Pad- 15 gays after germination and spray was giveniat th

mini was sown in the first week of July. The theS i " Second time, this stage was observed 60 days
laid out in randomized block design and replicated gfiar germination and second spray was given then.

thrice. The plot size was kept 10mith row 0 TOW  The other ETH level: spray on curling and yellowing
and plant to plant spacing of 45x30cm. Eight treat-4 50 o4 |eaf lamina was first notice only in 60 day
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Okra, Abelmoschus esculentus L. is an important sum-
mer vegetable crop grown for its tender fruit. gt i
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Table 1. Sprays given in different treatments on the attaimnof respective ETH level of Jassid in okra crop.

S.N.  Treatments Dates of sprays given in different treatments Total sprays
T1 2 nymphs/leaf 1> Spray 2" Spray 2
T2 5 nymphs/leaf 15 DAG 60 DAG 1
T3 7 nymphs/leaf - 60 DAG -
T4 10 nymphs/leaf - - -
T5 15 nymphs/leaf - - -
T6 I injury grade (Curling and yellow- 15 DAG 60 DAG 2
ing of leaf margins)
T7 29injury grade (Curling and yellowing - 60 DAG 1
of 50 % leaf lamina)
T8 3 injury grade (Curling and yellow- - - -
ing of 100 % leaf lamina)
T9 Untreated control - - -
Table2. Incidence of jassid nymphs in different ETH leviel®kra crop.
SN. Treatments Jassid nymphs/leaf Days after ger mination (DAG)*
14 21 28 35 42 49 56 63 70 7 Poole
d
mean
Ty 2nymphs/leaf 0.7 1.6 0.46 0.88% 0.73* 1.10* 0.7 1.48% 0.55% 1.27%  0.96%
3 7 (1.21) (1.37) (1.31) (1.44) 5 (1.57) (1.24) (1.50) (1.39)
T, 5 nymphs/leaf 0.7 15 2.46 136°  1.94° 200° 1.0 228" 0.68  1.36° 1.54°
6 6 (1.84) (1.53) (1.71) (@.73) O (1.80) (1.29) (1.53) (1.58)
Ts 7 nymphs/leaf 05 1.7 264> 166° 1.82° 194° 11 179° 170 1.60° 1.65"
9 2 (1.90) (1.62) (1.67) (1.71) 1 (1.67) (1.64) (1.61) (1.62)
Ts 10 nymphs/ 0.8 1.4 1.92° 173" 249° 231° 12 220° 187" 171> 177"
leaf 4 4 (1.70) (1.64) (1.86) (1.81) O (1.78) (1.69) (1.64) (1.65)
Ts 15nymphs/ 0.7 13 1.92° 184" 378 262° 11 375" 193 153 2.06%
leaf 0 5 (1.70) (1.67) (2.18) (1.89) 5 (2.16) (1.71) (159 (.72
T I*" injury 0.7 1.0 0.42% 0.64* 1.44* 138 09 1.75% 0.39% 1.15* 0.98%
grade 0 6 (1.19) (1.28) (154 (152 1 (1.64) (1.18) (1.46) (1.39)
(Curling and
yellowing of
leaf margins)
T, 2% injury 05 1.8 275° 160° 307 200° 1.8 3.88° 0.80° 118 194
grade (Curling 7 O (1.92) (1.60) (1.99) (1.72) 6 (2.19) (1.32) (1.47) °©
and yellowing (1.68)
of 50 % leaf
lamina)
Ts 3 injury 05 1.7 237° 215° 235" 246" 09 335" 172 1.7% 193
grade (Curling 0 3 (1.79) (1.77) (1.81) (1.85) 8 (2.08) (1.64) (1.65) °®
and yellowing (1.69)
of 100 % leaf
lamina)
To Untreated 0.8 23 238 233 347° 271" 10 264> 186" 1.87%° 2.14°
control 9 1 (1.79) (1.82) (2.10) (1.91) O (1.89) (1.69) (1.69) (1.75)
CD(p - NS NS (0.48) (0.21) (0.30) (0.27) NS (0.38) (0.19) (0.08) (0.08)
0.05)
C.V. 6.5 10. 16.66 7.89 9.82 9.01 79 1199 7.60 2.99 10.14
(%) 9 97 7

Figures in parentheses ane+ 1 transformed value.
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fter germination and single spray was given. The ne nymphs/leaf) and control (1.77 nymphs/leaf) (Ta®)le
ETH level: spray in curling and yellowing of 100 % Present finding are also supported by the work af M
leaf lamina was never obtained. The methodologyhalet al., (1994) who reported that injury grade Il gave
given for injury grade was given by Mahdl. al the maximum monetary benefit against unit cost of
(1994). Observations on other parameters like planprotection measures. Leaves of okra showing yellow-
height and fruit yield were also recorded plot wise ing and cupping at margins in at least 50 per oént
which later converted to quintal/hectare. the plants, injury grade 1l and fully protected groere

on a par and yielded higher than that in case jafyn
RESULTSAND DISCUSSION grade Il and unsprayed crop. Wagan and Wagan
Population incidence of jassid in different ETHdév ~ (2015) also observed that with increase in daygeof
As presented in Table 2 the difference in jassichny mMmination and infestation the crop till harvest jdss
phal counts was non significant (0.50-0.89 and -1.06 population were significantly increase with increas
2.31 nymphs on 14 and 21 DAG, resp.). Off Bays  plant vegetative growth. Spray should be done anly
after germination, significantly low nymphal counts the time of appearance of §rade injury symptoms of
(0.42-0.46 nymphs/leaf) were recorded in ETH level; yellowing and curling along the margin of the lese
2nymph/leaf and other ETH level: spray on curlinga the middle to upper portion of the crop canopy &f a
yellowing of leaf margins against other ETH levels leaset 25% plants in the cotton file (Vennita al
(1.92-2.75 nymphs/leaf) and control (2.38 nymphs/2007).
leaf). Similarly, on 35, 42, 49 DAG, consistenttyw Plant height: Significantly higher plant height (110.30
nymphal counts were registered in the former two-110.4 cm) was recorded in ETH levels : 2nymphs/
treatments. On 36 DAG, the difference among all leaf; curling and yellowing of leaf margins follodiéy
ETH levels becomes non significant (0.75-1.86 ETH levels: 5 nymphs/leaf; curling and yellowing of
nymphs/leaf). On 63DAG, again consistently lowest 50 % leaf lamina (106.83-108.46 cm) as compared to
jassid counts were registered in treatments (1.28-2 other ETH levels (90.80-98.20 cm) and control (80.1
nymphs/leaf) as against other treatments (1.79-3.88m) (Table 4). Mahatt al. (1994) also supported our
nymphs/leaf) and control (2.64 nymphs/leaf). Off 70 findings and reported that jassid population had an
DAG, same trend was observed. However, populatiorinverse relationship with plant height and seeddyie
in ETH level: spray on curling and yellowing of 36 Rahman (2014) also corroborate our findings and re-
leaf lamina was also registered significantly lowes ported that there is positive correlation betwetmtp
(0.80 nymphs/leaf). On ¥7DAG, significantly lowest  height and yield whereas negatively correlate with
jassid nymphal counts (1.15-1.27 nymphs/leaf) werejassid population.
recorded in 2 nymphs ETH: / leaf ; spray on curling Total yield: Significantly highest total yield 120.75 g/
and yellowing of leaf margins, curling and yellogin ha were registered in ETH levels: 2nymphs/leaf}-cur
of 50 % leaf lamina followed by ETH level: 5 nymphs ing and yellowing of leaf margins followed by ETH
leaf (1.36 nymphs/leaf) as against other treatmentdevels: 5 nymphs/leaf (112.44qg/ha) and other ETH
(1.53-1.75 nymphs/leaf) and control (1.87 nymphs/levels (65.02-91.46q/ha) and control (63.70g/ha)
leaf). In the pooled data, at 5% level of significe,  (Table 4).
lowest nymphal counts per leaf were registereds0.9 Economics: Treatment 1 and treatment 6 performed as
0.98 nymphs/leaf) in ETH level: 2nymphs/leaf, spray the best treatment in terms of benefit cost r46a.20
on curling and yellowing of leaf margins followeg b and 57.15) followed by treatment 2. On the otherdha
ETH level: 5Snymphs/leaf (1.54 nymphs/leaf) as agjain the lowest B:C ratio was found in treatment 3 (§.35
other ETH level (1.65-2.06 nymphs/leaf) and control The highest gross income was also reported froat-tre
(2.14 nymphs/leaf). The present study showed thament 1(Rs. 68,460) and treatment 6 (Rs. 68,040) wit
imidacloprid caused significant reduction in cotton maximum net income (Table 5). On the other hand
jassid on okra when sprayed at right time. Theegres lowest gross income and net income was recorded
finding are also in tune with the work of Babu and from treatment 3 (7nymphs/leaf).
Santharam (2002) who reported that imidaclopridegav
significantly superior control to standard checks:
methoate and methyl-o-demeton. Preethain al., In case of ETH level: 2numphs/ leaf 2 sprays af im
(2008) also reported that imidacloprid 17.8 SL haddacloprid were given (15 and 60 DAG) which resulted
longer persistence and was superior to the convenin significantly better control of pest at righime.
tional insecticides methyl demeton in controllingt-c  Then, another ETH level: 5 nymphs / leaf, where sin
ton jassid crop. gle spray of imidacloprid at late stage of the arefB0
Jassid injury grade: Significantly lowest jassid injury DAG could protect the crop. So it could contribate
grade was observed in ETH levels: 2nymphs/leat: cur little to the control of pest, but found superiordther
ing and yellowing of leaf margins (0.58-0.65 nymphs treatments where respective ETH level had neven bee
leaf) as compared to other ETH levels (1.13-1.630btained due to comparatively low incidence of pest

Conclusion
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Treatments Jassid injury grade days after germination (DAG)
14 21* 28* 35* 42* 49 56 63 70 77 M ean
T1 2nymphs/leaf 0.01 1.05 0.03 0.12 010 034 0.9 156 0.57 1.03 0.58
T2 5 nymphs/leaf 0.22 1.00 0.95 0.94 0.85 1.01 1.65 2.50 1.08 1.06 1.13
T3 7 nymphs/leaf 0.29 0.98 1.05 1.12 0.73 0.94 1.60 2.35 2.56 215 1.38
T4 10 nymphs/leaf 0.20 1.13 1.00 1.30 1.13 1.23 1.52 2.45 1.89 198 1.39
T5 15 nymphs/leaf 0.23 1.15 0.98 1.42 206 151 2.01 2.85 1.87 192 1.60
T6 I*' injury grade 0.03 091 0.02 014 020 045 0.85 180 0.82 1.04 0.65
(Curling and yellow-
in&:] of leaf margins)
T7 2%injury grade 0.35 1.16 1.12 1.34 1.80 1.03 1.76 291 1.47 1.60 1.46
(Curling and yellow-
ing of 50 % leaf lam-
ina)
T8 3¢ injury grade 0.29 1.15 1.08 1.50 1.23 1.22 1.96 2.75 2.66 2.48 1.63
(Curling and yellow-
ing of 100 % leaf
lamina)
T9 Untreated control 0.31 1.12 1.10 1.54 2.00 1.60 2.19 2.57 2.56 2.68 1.77
* There were heavy to intermittent rains between-2l2 DAG during crop season
Table4. Effect of different treatments on plant height dnit yield of okra.
SN. Treatments Plant height (cm) Total fruit yied
15 DAG 30DAG 45 DAG 60 DAG (a/ha)
Ty 2 nymphs/leaf 19.86 55.66 109.93 110.33 120.75%
T, 5 nymphs/leaf 21.40 57.06 105.46 108.46 112.44%
Ts 7 nymphs/leaf 20.60 50.80 91.13 95.61 65.02¢
Ts 10 nymphs/leaf 19.86 46.93 92.73 98.20 77.47°
Ts 15 nymphs/leaf 21.20 48.06 86.53 90.80 75.29%
T It injury grade (Curling and 22.26 55.80 102.60 110.40 120.40%
yellowing of leaf margins)
T, 2 injury grade (Curling and 21.53 46.40 104.13 106.83 91.46°
yellowing of 50 % leaf lamina)
Ts 3 injury grade (Curling and 20.93 48.73 85.73 92.73 70.85¢
yellowing of 100 % leaf lamina)
Ty Untreated control 20.26 46.00 84.73 90.13 63.70°
CD(p - NS NS NS NS 18.88
=0.05)
C.V. - 9.07 13.04 12.40 11.41 12.17
(%)
Table 5. Economics of control of cotton jassid on okra- \tapé crop.
SN. Treatments Yieldin Yield over Gross Net Benefit : cost
quintal/ha control income income ratio
T. 2 nymphs/leaf 120.75 57.05 68,460 67,290 57.205
T2 5nymphs/leaf 112.44 48.74 58,488 57,318 48.989
Ts 7 nymphs/leaf 65.02 1.32 1,584 414 0.353
Ts 10 nymphs/leaf 77.47 13.77 16,524 15,354 13.123
Ts 15 nymphs/leaf 75.29 11.59 13,908 12,738 10.887
Te It injury grade (Curling and
yellowing of leaf margins) 120.40 56.70 68,040 66,870 57.153
T, 2 injury grade (Curling and
yellowing of 50 % leaf lamina) g1 46 27.76 33,312 32,142 27.47
Ts 3 injury grade (Curling and
yellowing of 100 % leaf lamina) 70.85 7.15 8,580 7.410 6.33
Ty Untreated control 63.7

Rate of okra: 12/kg, Cost of spray: Rs. 432, Daily evdd@3/day
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