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Abstract

A field experiment was conducted at Horticulture Polytechnic, ASPEE College of Horticulture and Forestry, Navsari
Agricultural University, Navsari (Gujarat) during 2021-22 to 2023-24. The result indicated that, apply three sprays of
Beauveria bassiana 1.15 WP (1 x 108cfu/g) or Metarhizium anisopliae 1.15 WP (1 x 10%cfu/g) 60g/10 litre of water for
management of mango hopper. First spray should be done at panicle initiation and apply subsequent two sprays at an interval

of 10 days.
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Introduction

Mango (Mangifera indica Linn.) is a very important and
popular fruit in the world. It is the choicest fruit of the
subcontinent and is known as king of all fruits. Its
popularity is mainly due to its excellent flavour, delicious
taste, and high nutritive value being rich in carbohydrates,
vitamins (A and C) and minerals. (Ojokoh 2007 ®l; Adnan
et al. 2014 1 and Masoodi et al. 2020) . The origin lies
somewhere in the Himalayas, around India and Burma
(FAO, 2007) Bl but it is cultivated today in almost all
countries of the world. In Pakistan, India, Malaysia, and
South China, it is economically very important fruit crop
(Joshi and Kumar 2012 B¥); Tharanathan et al. 2006) ['?! and
is regarded as the national tree of Bangladesh (Anonymous
2011) Pl India has been the highest mango-producing
country with 18.43 million tons mango production as per the
data published in 2014 (NHB 2014). Its origin is believed to
be south Asia where it has been cultivated for the last four
thousand years. Now it is a commercially cultivated
important fruit of this subtropical region particularly
Bangladesh, India, and Pakistan. Among the mango pests,
Mango hopper Idioscopus clypealis (Lethierry) is one of the
most serious and widespread pests throughout the country,
which causes heavy damage to mango crop. Both the
nymphs and adults of the hoppers puncture and suck the sap
from tender shoots, inflorescences, and leaves of mango
crop, which cause non setting of flowers and dropping of
immature fruits, thereby reducing the yield. Hoppers also
excrete a secretion, called honey dew. In moist weather, it
encourages the development of fungi like Meliola
mangiferae (Earle), resulting in growth of sooty mould on
dorsal surface of leaves, branches, and fruits. This black
coating interferes with the normal photosynthetic activity of

the plant, ultimately resulting in non setting of flowers and
dropping of immature fruits. This damage is called honey
dew disease. On heavily infested trees, crop losses of 50%
or more have been recorded (Patel, ef al., 2004) 1. Many
inorganic insecticides have been recommended so far, for
management of mango hopper throughout India. However,
harmful chemical insecticides used for the management of
mango hopper created many problems like resistance,
resurgence, residue among others (Munj, et al., 2015) [,
Therefore, there is a need for eco-friendly practices for the
management of mango hopper. Now a day there is a demand
for farmers for the nonchemical management of mango
hopper. Therefore, the experiment was proposed to
determine the effectiveness of various entomopathogenic
fungus and botanicals against mango hopper.

Materials and Methods

An experiment was conducted at Horticulture Polytechnic,
Navsari Agricultural University, Navsari, Gujarat during
2021-22 to 2023-24. The experiment was conducted in a
large plot technique design with nine treatment and three
repetitions. Single mango tree was considered as one
replication (same age of trees). Ten terminal twigs/panicles
from all four directions from lower canopy of tree were
selected randomly for counting mango hopper populations
(nymphs and adults). First spray was done before flowering
whereas second and third spray was done after ten days of
first and second spray, respectively. The observation of
mango hopper was recorded from each mango tree at 24
hours before spraying and after 3, 7 and 9 days of each

spraying.

Treatment Details

Tr. No. Treatment Conc. (%) Dose (ml/g) per 10 L of water
Ti Metarhizium anisopliae 1.15 WP (1 x 108 cfu/g) 0.007 60
T2 Beauveria bassiana 1.15 WP (1 x 108 cfu/g) 0.007 60
T3 Lecanicillium lecanii 1.15 WP (1 x 108 cfu/g) 0.007 60
Ts Azadirachtin 0.15 EC (1500 ppm) 0.0006 40
Ts Neem oil 0.5 50
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Metarhizium anisopliae 1.15 WP (1 x 108 cfu/g) + Beauveria bassiana
Ts e 15w (5 10F Cfu/gf) 0.007 +0.007 120
Metarhizium anisopliae 1.15 WP (1 x 108 cfu/g) + Lecanicillium lecanii
T e s WP ((1 108 Cfu/gg)) 0.007 + 0.007 120
Beauveria bassiana 1.15 WP (1 x 108 cfu/g) + Lecanicillium lecanii
Ts 13 W1(> (1% 10° Cﬁ%/)g) 0.007 +0.007 120
Ty Control (Untreated) -- --
Table 1: Effectiveness of various entomopathogens and botanicals against mango hopper during 2021-22.
No. of hoppers per panicle Overall
Treatment I Spray II Spray III Spray Pooled Pooled
3 7 9 3 7 9 3 7 9 3 7 9
BS (3 Sprays)
DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS DAS
T, 5.40 433 | 297 | 3.80 | 407 | 3.73 | 493 | 533 | 437 | 473 | 458 | 3.69 4.49 425 2.17)%
(2.43)* | (2.17) | (1.86) | (2.06) | (2.10) | (2.04) | (2.28) | (2.39) | (2.20) | (2.24) | (2.25) | (2.05) | (2.21) |~ ’
T 5.10 393 | 293 | 3.63 | 350 | 3.20 | 390 | 4.67 | 3.63 | 390 | 4.03 | 3.26 3.81 3.70 (2.04)°
(2.36) | (2.09) | (1.83) | (2.01) | (1.98) | (1.91) | (2.09) | (2.22) | (2.01) | (2.08) | (2.12) | (1.93) | (2.07)
T 5.53 537 | 433 | 5.07 | 550 | 450 | 5.67 | 623 | 5.17 | 560 | 5.70 | 4.67 5.44 5.7 (2.40) b
(2.45) | (2.41) | (2.18) | (2.35) | (2.43) | (2.23) | (2.48) | (2.56) | (2.36) | (2.44) | 249) | 227) | (244) |~ ’
Ta 6.22 620 | 520 | 557 | 6.00 | 587 | 587 | 677 | 6.73 | 7.10 | 632 | 593 6.18 6.14 (2.58)
(2.59) | (2.58) | (2.38) | (2.46) | (2.54) | (2.52) | (2.52) | (2.68) | (2.69) | (2.75) | (2.61) | (2.53) | (2.58) | ~ '
Ts 6.33 647 | 543 | 563 | 6.10 | 593 | 6.00 | 690 | 7.60 | 7.17 | 6.49 | 6.32 6.27 636 (2.62)
(2.61) | (2.63) | (2.41) | (2.46) | (2.56) | (2.53) | (2.54) | (2.72) | (2.84) | (2.76) | (2.64) | (2.61) | (2.60)
Te 6.37 573 | 470 | 540 | 590 | 4.87 | 6.17 | 623 | 523 | 563 | 596 | 4.93 5.73 5.54 (2.46)°
(2.62) | (2.49) | (2.28) | (2.42) | (2.53) | (2.31) | (2.58) | (2.59) | (2.39) | (2.46) | (2.54) | (2.33) | (2.62)
T 5.63 687 | 620 | 6.83 | 693 | 6.50 | 643 | 7.67 | 7.50 | 833 | 7.16 | 6.73 7.20 7.03 (2.74)4
247) | 2.71) | 2.57) | (2.70) | (2.72) | (2.62) | (2.63) | (2.86) | (2.81) | (2.97) | (2.76) | (2.68) | (2.74) ’ ’
Te 5.97 6.07 | 500 | 543 | 593 | 5.13 | 7.00 | 6.40 | 523 | 567 | 6.13 | 5.12 6.03 576 (2.50) <
(2.54) | (2.56) | (2.34) | (2.43) | (2.53) | (2.36) | (2.73) | (2.62) | 2.37) | 247) | 2.57) | 237) | (2.64) |~ ’
T 6.62 7.07 | 7.30 | 7.33 | 8.03 | 9.43 | 11.00 | 12.50 | 14.17 | 17.00 | 9.20 | 10.30 | 11.78 1043 (3.30)°
(2.67) | (2.75) | (2.78) | (2.79) | (2.92) | (3.15) | (3.39) | (3.59) | (3.82) | (4.17) | 3.11) [ 3.29) | (3.72)
S.Em.+ | 0.084 | 0.140 | 0.173 | 0.159 | 0.172 | 0.161 | 0.165 | 0.213 | 0.182 | 0.192 | 0.087 | 0.103 | 0.106 0.077
CD (0.05)| NS 0.417 | 0.514 | 0.473 | 0.512 | 0.479 | 0.491 | 0.634 | 0.540 | 0.571 | 0.260 | 0.306 | 0.315 0.229
CV% 5.78 9.77 | 13.08 | 11.45 | 12.05 | 11.59 | 11.10 | 13.73 | 12.06 | 12.31 | 590 | 7.29 7.12 5.26
*Figures in the parenthesis are square root + 0.5 transformed value and those outside are original value. DNMRT has been used.
Table 2: Effectiveness of various entomopathogens and botanicals against mango hopper during 2022-23.
No. of hoppers per panicle
I Spray II Spray PR I;II Spra Pooled Overall
Treatment Pooled
BS 3 7 9 3 7 9 3 7 9 3 7 9 (3 Sprays)
DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS
T 425 | 481 | 2.86 | 417 | 455 | 415 | 487 | 5.15 | 416 | 397 | 484 | 3.72 | 434 430 (2.19)2
(2.18)* [(2.28) [ (1.83) | (2.15) | (2.23) | (2.14) | (2.31) | (2.36) | (2.15) | (2.05) [ (2.19) | (2.05) |(2.19)
T 412 | 472 | 274 | 377 | 3.82 | 3.37 | 428 | 444 | 375 | 3.70 | 433 | 329 | 392 3.84 (2.08)
(2.15) [ (2.27) [ (1.77) | (2.04) | (2.06) | (1.95) | (2.13) | (2.17) | (2.04) | (2.03) | (2.10) | (1.93) | (2.10)
Ts 441 586 | 392 | 524 | 538 | 529 | 546 | 534 | 510 | 481 | 553 | 477 | 5.17 5.16 (2.38)
(2.20) [(2.51)[(2.08)[(2.39)|(2.41)[(2.40) | (243) [ (237 (234 | (227 [ (2.38) | (2.29) | (2.38)
Ts 515 | 655 | 487 | 564 | 6.81 | 6.11 | 648 | 6.89 | 6.35 | 6.11 | 6.75 | 5.78 | 6.08 6.20 (2.59)
(2.38) [(2.65) [ (2.31)[(2.48)](2.70) | (2.57) [ (2.64) | (2.70) | (2.61) | (2.57) [ (2.56) | (2.50) | (2.56)
Ts 537 | 720 | 534 | 585 | 6.83 | 6.68 | 6.75 | 692 | 6.70 | 6.58 | 6.98 | 6.24 | 6.39 6.54 (2.65) <
(242) [ (2.77)](2.39) | (2.51) | (2.70) | (2.67) | (2.68) | (2.72) | (2.68) | (2.65) | (2.62) | (2.59) | (2.62)
Te 478 | 6.12 | 421 | 542 | 549 | 546 | 599 | 594 | 545 | 534 | 585 | 5.04 | 558 5.49 (2.45) b
(229) | (257 [ (2.17)[(2.42)|(2.45)[(243) | (2.5 [ (2.54) | (2.44) | (2.40) [ (2.46) | (2.35) | (2.46)
T, 555 | 720 | 595 | 690 | 7.16 | 7.18 | 7.26 | 7.18 | 6.94 | 6.73 | 7.18 | 6.69 | 6.96 6.94 (2.73)
(246) | 271252 |27 (2.76) | (275279 2T (2.71) | (2.69) | (2.73) | (2.67) | (2.73)
T 496 | 647 | 466 | 548 | 573 | 557 | 627 | 645 | 556 | 542 | 6.22 | 526 | 5.72 5.73 (2.50) ™
(234) (264 ](227)[(2.44)|(2.49) (245 [(2.59) [ (2.63) | (244 | (2.42) [ (2.49) | (2.40) | (2.49)
To 560 | 7.87 | 7.55 | 8.16 | 8.37 | 9.17 | 1048 | 12.06 | 13.85| 1550 | 9.43 | 10.19 | 11.38 10.34 (3.29)¢
(247) [(2.89)](2.83)[(2.93)](298) | B.1D[(B3D[(353) (3.7 (399 (B4 | 327 |34
S.Em. + 0.092 | 0.133 ] 0.171 | 0.162 | 0.149 | 0.154 | 0.173 | 0.208 | 0.183 | 0.209 | 0.090 | 0.103 | 0.080 0.063
CD (0.05) NS ]0.395]0.507 | 0.482 | 0.444 | 0.458 | 0.514 | 0.618 | 0.543 | 0.620 | 0.266 | 0.305 | 0.237 0.188
CV % 6.88 | 888 |13.18 1146|1023 ]10.69 | 11.52 | 13.62 | 12.28 | 14.09 | 598 | 7.26 | 542 431

*Figures in the parenthesis are square root + 0.5 transformed value and those outside are original value. DNMRT has been used.
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Table 3: Effectiveness of various entomopathogens and botanicals against mango hopper during 2023-24.

No. of hoppers per panicle
I Spray I1 Spray 111 Spra; Pooled Overall
Treatment Pooled
BS 3 7 9 3 7 9 3 7 9 3 7 9 (3 Sprays)
DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS | DAS
T 4.80 454 | 287 | 393 | 409 | 391 | 472 | 473 | 422 | 431 | 445 3.67 4.32 415 (2.15)
(2.30)* | (2.22) | (1.84) | (2.09) | (2.11) | (2.08) | (2.28) | (2.27) | (2.16) | (2.14) | (2.22) | (2.04) | 219 | )
T 4.58 432 | 279 | 3.65 | 3.61 | 3.24 | 406 | 451 | 3.65 | 3.75 | 4.15 3.23 3.82 3.73 (2.05)®
(2.25) [ (2.18) | (1.79) | (2.01) | (2.00) | (1.92) | (2.13) | (2.19) | 2.0D) | (2.04) | (2.14) | (1.92) | (2.08) | )
Ts 4.88 5.59 | 4.06 | 509 | 503 | 485 | 5.51 | 5.13 | 5.10 | 5.16 | 5.25 4.67 5.25 5.06 (2.36)"
(2.31) [(2.46) | (2.12) [ (2.35) [ (2.32) [ (2.31) | (2.45) | (235 [ (234 [ (235 [ (2.39) | (2.27) | (2.40) |~ )
Ta 5.68 6.37 | 535 | 570 | 643 | 6.25 | 6.59 | 6.86 | 7.11 | 6.81 | 6.55 6.24 6.37 6.39 (2.62)
(2.49) [(2.62)|(2.39) [ (2.48) | (2.63) | (2.59) | (2.65) | 2.71) | (2.75) | (2.70) | (2.66) | (2.59) | (2.62) | ’
Ts 5.82 6.81 | 6.03 | 6.72 | 690 | 6.80 | 6.80 | 7.38 | 7.16 | 7.47 | 7.03 6.66 7.00 6.90 (2.72)¢
(2.51) [ (2.70) | (2.54) | (2.68) | (2.71) | (2.68) | (2.70) | (2.81) [ (2.75) | (2.82) | 2.74) | (2.67) | (2.74) | )
Te 5.55 623 | 446 | 541 | 577 | 531 | 6.14 | 6.15 | 534 | 549 | 6.05 5.04 5.68 5.50 (2.47)%
(2.46) [(2.59)(2.22) | (2.42) | (2.50) | (2.40) | (2.57) | (2.58) | (2.39) | (2.43) | (2.56) | (2.35) | (248) | )
T, 5.60 635 | 496 | 557 | 6.08 | 596 | 6.33 | 6.72 | 6.50 | 6.57 | 6.39 5.81 6.16 | 6.12 (2.57)
(2.46) | (2.61) | (2.33) | (2.46) | (2.56) | (2.54) | (2.60) | (2.67) | (2.64) | (2.66) | (2.62) | (2.51) | (2.58) bed
T 5.43 588 | 443 | 536 | 572 | 513 | 6.04 | 6.12 | 5.17 | 541 | 591 491 5.60 547 (2.44)0¢
(2.44) [ (2.52)(2.22) [ (2.41) ] (2.49) | (2.36) | (2.55) | (2.56) | (2.38) | (2.42) | (2.53) | (2.32) | (24D | ’
To 6.07 7.13 | 7.38 | 7.71 | 815 | 9.26 | 10.69 | 12.56 | 13.70 | 16.20 | 9.28 10.11 | 11.54 {10.31(3.29)
(2.56) [ (2.76) | (2.79) | (2.85) | (2.94) | (3.12) [ (3.34) | (3.60) | (3.76) | (4.09) | (3.12) | (3.26) | (34D N
S.Em. + 0.087 | 0.126 | 0.174 | 0.160 | 0.182 | 0.158 | 0.119 | 0.203 | 0.181 | 0.187 | 0.092 | 0.106 | 0.081 0.068
CD (0.05) NS 0.375 | 0.517 | 0.476 | 0.542 | 0.468 | 0.355 | 0.603 | 0.537 | 0.556 | 0.274 | 0.314 | 0.239 0.202
CV % 6.20 8.68 | 1342 | 11.47 | 12.78 | 11.17 | 7.99 | 13.35 | 12.15 | 12.33 | 6.26 7.52 5.45 4.68

*Figures in the parenthesis are square root + 0.5 transformed value and those outside are original value. DNMRT has been used.

Table 4: Effectiveness of various entomopathogens and botanicals against mango hopper during 2021-24 (Pooled)

No. of hoppers per panicle
I Spray II Spray I1I Spra y Pooled Overall
Treatment 3 7 9 3 7 9 7 9 - Pooled
BS | pas | Das | DAS | DAS | DAS | DAs | 3PAS | pas | pas [3PAS| pag |9 PAS| GSprays)
T, 482 | 456 | 290 | 397 | 424 | 393 | 4.84 5.07 425 | 434 | 4.62 3.69 4.38 423 2.17)°
(2.30)* | (2.23)|(1.84) | (2.10) | (2.15)| (2.09) | (2.29) | (2.34) | (2.17) |(2.15)] (2.26) | (2.05) | (2.20) | © '
T 4.60 | 433 | 2.82 | 3.68 | 3.64 | 3.27 | 4.08 4.54 3.68 | 3.78 | 4.17 3.26 3.85 3.76 (2.06)°
(2.25) [(2.18)|(1.79)](2.02) | (2.01) | (1.92) | 2.11) | (2.19) | (2.02) |(2.05)] (2.15) ]| (1.93) | (2.08) | )
T 494 | 561 | 410 | 5.13 | 530 | 4.88 | 5.55 5.57 512 | 5.19 | 549 4.70 5.29 5.16 (2.38)"
(2.32) [(2.46)[(2.13)[(2.36)[(2.38)[ (2.32) | (2.45) | (2.43) | (2.35) |(2.36)| (244) | (2.28) | 241 | — '
Ts 568 | 637 | 5.14 | 5.63 | 6.41 | 6.08 | 6.31 6.84 6.73 | 6.67 | 6.54 5.98 6.21 6.24 (2.60)
(2.48) [(2.62)[(2.36)[(2.47)[(2.62)| (2.56) | (2.60) | (2.70) | (2.68) |(2.67)| (2.65) | 2.54) | 2.59) | — '
Ts 5.84 | 683 | 5.60 | 6.07 | 6.61 | 647 | 6.52 7.07 7.15 | 7.07 | 6.83 6.41 6.55 6.60 (2.66)
(2.51) [(2.70)|(2.44)|(2.55)[(2.66) | (2.63) | (2.64) | (2.75) [ (2.76) |(2.75)] 2.71) | (2.62) | (2.65) | )
Te 5.57 | 603|446 | 541 | 5.72 | 5.21 | 6.10 6.11 534 | 549 | 5.95 5.00 5.67 5.54 (2.46) ™
(2.46) [(2.55)[(2.22)[(2.42)|(2.49)| (2.38) | (2.56) | (2.57) | (24]) |(2.43)| 2.54) | 2.34) | (248) | '
T 559 | 6.81 | 570 | 6.44 | 6.73 | 6.55 | 6.68 7.19 6.98 | 7.21 | 6.91 6.41 6.77 6.70 (2.68) 4
(2.46) [(2.70)[(2.48)[(2.63)|(2.68)| (2.63) | (2.67) | (2.76) | 2.72) |(2.71)| 2.72) | 2.62) | 2.69) | '
Ts 545 | 6.14 | 470 | 542 | 5.79 | 5.28 | 6.44 6.32 532 | 5.50 | 6.09 5.10 5.79 | 5.66(2.48)
(2.44) [(2.58)|(2.28)](2.43)[(2.50)| (2.39) | (2.63) | (2.60) | (2.40) |(2.44)| (2.56) | (2.36) | (2.51) bed
To 6.09 | 735 | 741 | 7.74 | 8.19 | 9.29 | 10.73 | 12.37 | 13.91 | 16.23| 9.30 | 10.20 | 11.57 1036 (3.29)¢
(2.56) |(2.80)|(2.80)|(2.86)| (2.94)| 3.13) | (3.35) | 3.57) | (3.79) |(4.08)| (3.13) | 3.27) | 347y | ">
S.Em. +(T)| 0.051 |0.077 [0.100 | 0.093 | 0.097 | 0.091 | 0.089 | 0.120 | 0.105 [0.113 | 0.052 | 0.060 | 0.052 0.040
YXT 0.09 0.13 | 0.17 | 0.16 | 0.17 | 0.16 0.15 0.21 0.18 | 0.20 | 0.09 0.10 0.09 0.07
CD((FI(,))'OS) 0.144 | 0.218|0.28310.263|0.276 | 0.258 | 0.253 | 0.341 | 0.298 | 0.321 | 0.147 | 0.170 | 0.147 0.114
YXT NS NS | NS | NS | NS NS NS NS NS NS NS NS NS NS
CV % 6.27 9.11 [ 1323 |11.46|11.72| 11.15] 10.33 | 13.57 | 12.17 | 1291 | 6.05 7.36 6.06 4.76

*Figures in the parenthesis are square root + 0.5 transformed value and those outside are original value. DNMRT has been used

Result and Discussion

Three entomopathogens with two botanicals were evaluated
against the mango hopper. Population of mango hoppers
was remained non-significant in all treatments before
imposition of spray during 2021-22 (Table 1). All
treatments remained significantly superior over untreated
control at different post spray interval. The overall pooled
data of three sprays revealed that the significantly lowest
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incidence of hopper population was recorded in the
treatment T, (Beauveria bassiana 1.15 WP @ 60g/10 lit.)
(3.70 hopper/panicle) found most effective treatment which
was at par with Ty (Metarhizium anisopliae 1.15 WP @
60g/10 lit.) (4.25 hopper/panicle). Moreover, the control
treatment recorded significantly highest hopper per panicle
(10.43) compared to the other treatments.
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During 2022-23, population of mango hoppers was
remained non-significant in all treatments before imposition
of spray (Table 2). All treatments remained significantly
superior over untreated control at different post spray
interval. The overall pooled data of three sprays revealed
that the significantly lowest incidence of hopper population
was recorded in the treatment T, (Beauveria bassiana 1.15
WP @ 60g/10 lit.) (3.84 hopper/panicle) found most
effective treatment which was at par with T, (Metarhizium
anisopliae 1.15 WP @ 60g/10 lit.) (4.30 hopper/panicle).
Moreover, the control treatment recorded significantly
highest hopper per panicle (10.34) as compared to the other
treatments.

Population of mango hoppers was remained non-significant
in all treatments before imposition of spray (Table 3). All
treatments remained significantly superior over untreated
control at different post spray interval. The overall pooled
data of three sprays revealed that the significantly lowest
incidence of hopper population was recorded in the
treatment T, (Beauveria bassiana 1.15 WP @ 60g/10 lit.)
(3.73 hopper/panicle) found most effective treatment which
was at par with T\ (Metarhizium anisopliae 1.15 WP @
60g/10 lit.) (4.15 hopper/panicle). Moreover, the control
treatment recorded significantly highest hopper per panicle
(10.31) as compared to the other treatments during 2023-24.
Pooled data over year revealed that populations of mango
hoppers were remained nonsignificant in all nine treatments
before imposition of spray (Table 1). All treatments
remained significantly superior over untreated control at
different post spray interval. The pooled data showed that
significantly lowest population was recorded in T,
(Beauveria bassiana 1.15 WP (1 x 108 cfu/g) (4.17
hopper/panicle) which was at par with T, (Metarhizium
anisopliae 1.15 WP (1 x 10® cfu/g) (4.62 hopper/panicle)
after 3 days spray. Similar trend were observed at 7 and 9
days after spray. Overall results of pooled data indicated
that lower hopper population was recorded in T, (3.76
hopper/panicle) which was at par with T; (4.23
hopper/panicle). Moreover, significantly highest hopper
population (10.36 hopper/panicle) was recorded in untreated
control as compared to other treatments. These results were
close agreement with Srivastava and Tandon (1986) ['!l who
reported the efficacy of Verticillium lecanii against mango
hopper in Utttar Pradesh. Gurav (2012) ™ reported V. lecanii
@ 109 cfu/ml as the most effective treatment with 93.34%
mortality of mango hopper at Dapoli, Maharashtra.
Turkhade (2015) ' who studied the combination effect of
different entomopathogens, reported that the combination of
V. lecanii + M. anisopliae + B. bassiana was effective
against mango hopper at Dapoli, Maharashtra. Valvi et al.
(2018) 131 recorded the minimum number of the hoppers
were recorded in trees given mixed application of
Leccaniicillium leccanii + Metarhizium anisopliae (0.59
hoppers /Spanicles) and sole application of Metarhizium
anisopliae (1.11 hoppers /5panicles).
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