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ABSTRACT

This study evaluates the field efficacy of some biopesticides i.e., azadirachtin 1%EC @ 250, 500 & 750
ml, Bacillus thuringiensis @1500, 2000 & 2500 g, Beauveria bassiana 10%SC @2000, 2250 & 2500 ml
and chlorpyriphos 20EC @2500 ml (check)/ ha against the brown plant hopper Nilaparvata lugens (Stil)
and white backed plant hopper, Sogatella furcifera (Horvath) in direct seeded rice. The experiment was
carried out at the Punjab Agricultural University, Ludhiana and Punjab Agricultural University Regional
Research Station, Gurdaspur during 2017-18. It was observed that all tested biopesticides were found
significantly effective. Beauveria bassiana @2500 ml/ ha was the most effective, while the maximum cost-
benefit ratio was obtained with chlorpyriphos 20EC @2500 ml (standard check) followed by azadirachtin
1% EC @250 and 500 ml/ ha. Despite less cost benefits, biopesticides can be safer to environment.
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Rice (Oryza sativa L) is an important cereal
crop, and farmers around the world are increasing
plant densities, which have resulted in an increased
population of certain pests (Mekonnen et al., 2015).
Nearly 300 species of insect pests have been reported,
among these 23 species cause economic damage
(Bhogadhi and Bentur, 2015; Kaur et al., 2020). The
plant hoppers [Nilaparvata lugens (Stal) and Sogatella
furcifera (Horvath)] are the major pests causing
economic crop losses, as these attack the rice crop
from late vegetative to grains hardening stage. Both
nymphs and adults suck cell sap from base of plants
resulting in chlorotic, wilting and drying up of crop,
leading to ‘hopper-burn’, besides acting as vectors of
viruses (Anonymous, 2021). Farmers rely heavily on
insecticides for management of these pests, and almost
50% of the insecticides used in rice are targeted against
these alone (Reddy et al., 2018). The frequent over-
optimum pesticidal use has negative environmental
and economic implications (Brevik and Sauer, 2015).
Hence, biopesticide are ecofriendly alternatives, and
these fall into two major categories viz., microbial
pesticides and botanical pesticides (Ranga Rao et al.,
2007; Prakash et al., 2008). The present study evaluates
some of these against V. lugens and S. furcifera in direct
seeded rice.

MATERIALS AND METHODS

The experiment in direct seeded rice (DSR) was

conducted at the Punjab Agricultural University
(PAU), Ludhiana and its Regional Research Station,
Gurdaspur. The cultivar PR 121 was sown in first
week of June during 2017-18, and crop raised
following all the recommended PAU practices
except plant protection. The experiment was laid
out with three replication and eleven treatments
(insecticides+ untreated control) in a randomized block
design (RBD). The plot size was 25 m? with buffers
maintained by 1.0 and 0.5 m between replication and
treatment plots, respectively. The tested biopesticides
with different doses viz. T - Azadirachtin 1% EC @
250, T,- Azadirachtin 1% EC @ 500, T,- Azadirachtin
1% EC @ 750 ml, T,- Bacillus thuringiensis @, 1500,
T,- Bacillus thuringiensis @ 2000, T - B. thuringiensis
@ 2500 g, T.- Beauveria bassiana 10% SC @ 2000,
T,- B. bassiana 10% SC @ 2250, T,- B. bassiana
10%SC @ 2500 ml, T, - chlorpyriphos 20EC @
2500 ml (check)/ ha and untreated control (T ). The
biopesticides were applied using water @ 250 1/ ha
at 60, 70, 80 and 90 days after sowing. The data
on plant hoppers incidence was enumerated on ten
randomly selected hills/ treatment before spray, and
3,7 and 10 days after each spray. At maturity, the crop
was harvested with single plot thresher; grains were
cleaned, dried and weighed separately of each plot
and converted into / ha. The data were subjected to
statistical analysis by using ANOVA after square root
transformations (Sheoran et al., 1998).



Research Communication

Indian Journal of Entomology 84(4) 2022

848

UONBULIOJSULT) [+UN JO sueat sosarpuored ut o3t ‘Aeids o10Jod — Sg

(so0
—d)
- - (To'0) (8€0°0) (1€5°0) (€8+°0) (18+°0) (990°0) (120°0) (££5°0) (109°0) (T65°0) (850°0) (1+0°0) (6¥°0) (Ls'0) (€6'0) (6+0°0) (120°0) (L+0°0) (150°0) (1L0'0) SN D
(L08) (€00 (€1 (02 Wwe'D (zro (@D 08D (8D D 8D (oD @ LD @D @D €D 9D @D 91
opLo FCCO0 V0 8E0 STO Il 010 90 8E0  STO 800 00 OFO  8E0  STO  ,LO0 900 9K0  BE0 STO TIO
- 0S€LOT FINS FCSE€ FHOE FILT FCSE TFCET FLVYT FHET FHIT F6TT F6ST FS6T FI6T TFIST FS6T FSOT FILT FIOT FLST FL9T 111
(199) on oD oD oD D o1 arp (1D D (€D (€D Gro €D aro Gen D Gen @D (€21
cogy 00 STEO W0ED  9TO 010 €00 WZS0 OE0  9T0 910 €00 WZS0 WOE0  HT0 900 K00 SO 0E0  9TO  H0'0
66'€T:T L6SOTT 10 F6I'0 FrI'0 F600 FLSO F6I'0 FHTO0 F6I0 Fr1'0 FcS0 F6T0O0 FEEO F6T0 FHT0 F060 F290 FILO FC90 FIS0 F9T OIL
(85°8) D GsD D (orD 09D (@D @D (r'D gD (6v'D (er'D OyD (ev'D (6¢D) (s (6v'D (€51 (O¥'1) (8¥'1)
ooy ™ELO o680 BI0 SEE0 9600 600 m6Y0 p8I'0 SEED  SII0 6S00" 6V'0 w810 wEED €00 w800 pu6F0 «EEO P8I0 YO0
66'S T LSIPII FOI'T F8E€T FrI'l FS6'0 FLST FEOT F6I'l FSOT F980 FHT1 FSOT FrI'l FSOT FS6'0 FE¥1 FECT FE1 FI'l FITI FL9T 6L
6'8) (€D @D (€D GyD 9D «rD (€D OrD Gyrn @D OrD 6D orD (gD s s s (6rD (s
00 1L TSL0 8T0  49F0 %0P0 %80 w600 w8TO PO wOFO w900 900 Ww8TO WO wOFO $600 00 w8TO wOKO  9Y0  $00
STHT  9ST0T1 FSET FC9T FECT F60T FOLT FOU'L FEET FvI'l F001 FEET FrI'l FHTT FrI'l FSO1 F8P'1 FLTT FSET FTI F6T1 F291T 8L
(659) (1o (oD (9D (gD (LD (51 (65D (65D (oD BsD (05D (bsD (05D OrD (9D (esD s (g1 (T8
opgo P8I0 SFT0 a0 900 €10 w0 wPT0 5110 2900 %S00 %600 wbT0 »I1'0 w900 »L00 800 wyTO »I00 5110 SO0
SFTT €€9L0T F6ST FI6T FLST F6TT F00T FECT FCST FrEl FpI'T FCST FSTI FET FT1 FI'T FC9T FICT F8P T F6TT FICT FILT  LL
(L) s oD s @D 691D s OsD (6v'D (P FsD D (€51 @D (sy'D BsD (s (s (051D (61
og0L PPLIO wSTO pLb0 wLTO 5TI0 w010 $STO wLb0 #LT0 #9000 wL00 wSTO0 wlb'0 3LTO 1900 9600 wSTO0 wlb'0 aLT0  LOO
0L°0:1 0TS€01 FOr1 FILT FEFT F6I'l FOST FSTI FEHT FTIT F60'1 FEET FITI FHET F6I'T F6O1 FST FOST FEY1 T FHTT FC9T 9L
{85°9) @9 (LD (91D s LD s (@D (s (s sD (D s (sD @D 091 s (651 (€D UsT1)
a6 OO0 L0 wSE0 EL0 00 pII0 w10 pSE0 wE10 2800 #L00 aPl'0 #SE0 wEL0 p800 %800 wFI0 SE0 €L 60°0
I+°0:T  TIET0T FOLT F00T F99T TFEHT FSOT FEH1 FOT FEHT FHTT F8PT FOCT FEHT F6TT FOI'l FLST F8ET FeST FEET F6T1 FLST  SL
(£6°9) 891D BLD B81D (65D (28D (651D (591D (09D (51D (€91 S D (651 S D (6D 491D 9D (091D s (€571
0egy  (O10  EE0 W8E0 ATTO 10 IO EE0  8E0  ZTO 600 800 EED  BED  4TTO STO0 8O0 EEO  p8E0 TTO $OO
€C0:T TEPOOT L F6I'T FIST F¢ST FECT FST FILT FLST FEET FLOT FSET F¢ST F8ECT FHT1 FILT Fe¥l FLST F8ECT FEET FLOT vl
(@9 e (D @eD en 6rD Gen 6D e QD Gy Gy orD GeD OrD 6y (v @YD (er'D (6€1)
cepr  OL0 4600 050 oLTO 900  WL00 600 0SO  oLTO WL00  GLO0 600 0SO  WLTO SO0 oL00 4600  0SO  WLTO 800
LEST OIYLOT F68°0 TFSOT F06'0 TFILO FHTT TF6LO TFI60 FISO F99°0 F00T FOOI TFS60 F060 TFISO FHTI TF90T F6I'1 FSOT FS60 FLST €L
(£9°9) WD GsD (erD QD sD (v OrD (vrD D WD @D GyD (D QD (s (rD s orD v
opes S0 =IT0 wbT0 5S10 2800 %600 SIT0  #TO «S10 900 =00 «ITO «TO «SI0 3800 600 «ITO «#TO «S1°0 800
60°6:T 0T9ETT F80'T F6TT FSOT FI60 F8T F860 FHI'T F00T FISLO F6I'T FCOT F60T FSOT FI60 FE¥T FrI'l F6T1 FrI'T F0OT FILT 7L
{058) @D (s @D (vD (9D D (6v'D (sy'D oy D (D (syD @D OrD (yD 8sD (6v'D s (0s1D) (St'1)
e, L0 080 p0E0 w90 %900 800 p0S0 WOE0 PII0 BTI0 p900 W0SO wOED w910 1900 800 m0S0 ROED 910 $0°0
89'8:1  LEPITI FITT FEPT F6I'T FOOT FILT FOU'l FHT1 F601 FS60 FEET FII'T F6I'l FvI'l F001 F¢ST F¥T1 FSE€T FT1 F60'1 FLYT 1L
U 0 L [5 UBN 0 L 3 UBN 0 L ¢ uBdN O L ¢
Keids 19y5e sAeq sd Keids 1935 skeq sd Keids 19136 skeq sd Keids 19y5e sAeq sd
(sy) (ey/sy) (ey/b) 06 08 0L 09
I<He) jgoid  PIRIA (4S Fued]N) SuIMOs Io)e SAep JUAIPIP Je 1y /s1oddoy jueld ‘ON

(eyep pojood ‘mndsepinn pue euerypn) 901 jo s1addoy juerd jsurede sopronoasul Jo Aoeoyy ' 9[qel,



Efficacy of biopesticides against plant hoppers in direct seeded rice 849

RESULTS AND DISCUSSION

The results given in Table 1 and from both the
locations (Ludhiana and Gurdaspur) revealed that all
the treatments significantly reduced the plant hoppers
incidence. Ten days after spray the hoppers/ hill varied
between 0.71+ 0.52 to 1.57+ 0.33, 0.33+ 0.52 to
1.52+ 0.33, 0.24+ 0.52 to 1.71+ 0.33 and 0.19+ 0.52
to 2.19+ 0.33 at 60, 70, 80 and 90 days after sowing,
respectively. Chlorpyriphos @ 2500 ml/ ha proved to
be the most effective, and among the biopesticides the
higher dose of azadirachtin 1% EC @ 750 ml/ ha was
found significantly superior (1.34/ hill0 at par with
its median dose (1.41/ hill) at 80 days after sowing.
Also, B. bassiana, azadirachtin, B.thuringiensis were
variously effective dosewise. The pooled data revealed
that the all the tested doses of biopesticides were
found significantly effective; with the higher doses
(750 & 500 ml/ ha) of azadirachtin 1%EC maintaining
supremacy. Significantly higher yield was obtained
with the insecticidal treatments, with maximum yield
(76.55 g/ ha) being with chlorpyriphos 20EC @ 2500
ml/ ha, closely followed by azadirachtin 1%EC @
750 ml/ ha. Maximum cost: benefit was achieved with
chlorpyriphos i.e., Rs. 1: 13.99 and it was followed by
azadirachtin 1%EC @ 500 ml/ ha with C:B ratio of Rs.
1:9.09. Thus, the results of the present study underline
the utility of plant and microbial based biopesticides
corroborating with the earlier studies (Saxena et al.,
1987- on Neemazal 1%, Karanja oil 2% and Myco-
Jaal 10%SC). Ramraju and Sundarababu (1989) also
reported that seedlings root soaking with neem kernel
extract and 5% neem cake extract spray reduced
emergence of S. furcifera. Likewise, neem extract and
Biovip (B. Bassiana) affected the biology and growth
of plant hoppers up to 60 days after spray (Sharma and
Aggarwal, 2014).

ACKNOWLEDGEMENTS

The authors thank the Director, Punjab Agricultural
University Regional Research Station, Gurdaspur and

N Kaur et al.

Head, Department of Entomology and Plant Breeding
and Genetics, Punjab Agricultural University, Ludhiana
for providing facilities.

REFERENCES

Anonymous. 2021. Package of practices for kharif crops. Punjab
Agricultural University, Ludhiana: 63-64.

Bhogadhi S C, Bentur J S. 2015. Screening of rice genotypes for resistance
to brown plant hopper biotype 4 and detection of BPH resistance
genes. International Journal of Life Sciences Biotechnology and
Pharma Research 4(2): 90.

Brevik E C, Sauer T J .2015. The past, present, and future of soils and
human health studies. Soil 1: 35-46.

Kaur N, Randhawa H S, Sarao P S. 2020. Effect of dates of sowing and
insecticidal spray on arthropods diversity in direct seeded rice
ecosystem. Journal of Entomology and Zoology Studies 8(2):
1729-1735.

Mekonnen M, Keesstra S D, Stroosnijder L, Baartman J E M, Maroulis
J .2015. Soil conservation through sediment trapping: a review.
Land Degradation and Development 26(6): 544-556.

Prakash A, Rao J, Nandagopal V. 2008. Future of botanical pesticides
in rice, wheat, pulses and vegetables pest management. Journal of
Biopesticides 1: 154-169.

Ramraju K, Sundarababu P .1989. Effect of plant derivatives on brown
planthopper (BPH) and white backed planthopper (WBPH)
nymph’s emergence in rice. International Rice Research Newsletter
1(2): 14.

Ranga Rao G V, Rupela O P, Rao R V, Reddy Y V R. 2007. Role of
biopesticides in crop protection: Present status and future prospects.
Indian Journal of Plant Protection 35(1): 1-9.

Reddy AV, Devi R S, Reddy D V V. 2018. Evaluation of botanical and
other extracts against plant hoppers in rice. Journal of Biopesticide
5(1): 57-61.

Saxena R C, Justo H D, Rueda B P. 1987. Neem seed bitters for
management of plant hopper and leaf hopper pests of rice. Mid-term
appraisal works on botanical pest control in rice based cropping
systems. 19 pp.

Sharma S, Aggarwal N .2014. Comparing efficacy of biopesticides for
the management of insect pests. Journal of Biological Control
28(2): 87-92.

Sheoran O P, Tonk D S, Kaushik L S, Hasija R C, Pannu R S .1998.
Statistical Software Package for Agricultural Research Workers.
Recent Advances in information theory, statistics and computer
applications. D S Hooda, R C Hasija. Department of Mathematics
Statistics, CCS HAU, Hisar. pp.139-143.

(Manuscript Received: March, 2021; Revised: August, 2021;
Accepted: September, 2021; Online Published: November, 2021)
Online First in www.entosocindia.org and indianentomology.org Ref. No. €21059



