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ABSTRACT: Management of paddy insect-pests by organic approaches was undertaken at Agricultural Research Station (ARS) farm,
Gangavathi during Kharif 2011. Among the various organic treatments screened against insect pests and their safety to natural enemies
NE’s revealed that commercial neem @ 3ml/l recorded lower plant hopper population BPH (8.45/hill), WBPH (5.13/hill) and leaf folder
damage (9.83%) at 3 DAS. This was followed by ‘Agniasthra’ 50 ml/l. Buprofezin 25% SC @ 1.0 ml/I which was recorded lower
population of mirid bugs and spiders/ hill 7 days after spray followed by GCKE @ 10.0 ml and both are differed significantly from Sweet
flag rhizome powder @ 20.0 g/l which was recorded higher population of mirid bugs and spiders per hill followed by Jeevamrutha @ 50.0
ml/l. The buprofezin 25% SC @ 1.0 ml/1 significantly differ from other organic treatments which recorded higher yield of 72.88 q/ ha

followed by commercial neem @ 3.0 ml/1 (70.22 g/ ha).
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INTRODUCTION

Among various constraints in rice production, damage
due to insect pests is substantial and needs regular atten-
tion. Large-scale cultivation of high yielding varieties,
monocropping, close planting, water regime, excessive use
of nitrogenous fertilizers and irrational and abuse of agro-
chemicals have further aggravated the pest incidence. Over
1400 insect species attack standing and stored rice in the
world (Grist and Lever, 1969) while, Kalode and Pasalu
(1986) reported that over 100 species of insect pests attack
rice crop at various stages of its growth.

According to Pathak and Dhaliwal (1981) the esti-
mated loss due to insect pests was 24 per cent while the
Cramer (1967) reported 35 per cent. Among the key pests
of rice in India, yellow stem borer (Scirpophaga incer-
tulas Walker), brown plant hopper (Nilaparvata lugens
Stal), white backed plant hopper (Sogatella furcifera
Hovarth), gallmidge (Orseolia oryzae Wood Mason),
leaffolder (Cnaphalocrocis medinalis Guenee), caseworm
(Propayax stagnalis Guenee) and gundhi bug (Leptocori-
sa acuta Thunb.) were found to cause substantial damage
to crop, In India, moreover loss incurred due to a differ-
ent insects pests of rice are reported to the tune of 15,120
million rupees which works out to be 18.60 per cent total
losses (Chandramani ef al., 2010). Thungabhadra project

commissioned area is the major rice growing (Rice bowl)
region (Vijaykumar 2002) in Karnataka wherein the crop
is being affected by BPH, WBPH, GLH in Kharif and
stem borer and leaf folder in Rabi. The primary and con-
ventional mode of managing them is pesticide intensive
approach (5-6 month of sprays). From time to time several
insecticides have been tried and recommended for man-
agement of stem borer, leaf folder, brown plant hopper,
white backed plant hopper and green leathopper but few
of them are showing resistance to some insecticides (Bal-
asubramanian et al., 1983).

Naturally occurring biological control has a poten-
tial role to play in management of rice pests in of tropical
South and South East Asia and there is a need to empha-
size the impact of indigenous natural enemies as an essen-
tial part of IPM programmes (Way and Heong, 1994 and
Ooi and Shephard, 1994).

In India, there is sufficient evidence to justify the
vital role of natural enemies in suppressing the pest popu-
lation in rice (Rao et al., 1983 and Chellaiah et al., 1989).
However, use of Trichogramma spp. the only bio control
agent presently available in rice was not found adequate
(Pathak et al., 1996). Conservation of the natural enemy
fauna in sifu for suppressing the pest population seems to
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be a very good alternative. Farmers’ continue to resort to
insecticidal use for checking pest incidence in their fields
without being aware of either the natural bio control tak-
ing place or impact of the insecticides on the natural bio
agents is essential to convince the farmers of its impor-
tance.

Organic agriculture and conservation agriculture is
developing rapidly and increasing in its acreage. Almost
30.4 million ha area is managed organically by more
than 7,00,000 farmers. The global organic land area has
increased by almost 1.8 million ha compared to the pre-
vious year of 2005. Global demand for organic products
remains robust with sales increasing by over five billion
US $ per year (Kumarcharyulu and Amith, 2010).

India is bestowed with lot of potential to produce
all varieties of organic products due to its agro-climatic
regions. In several parts of the country, the inherited tradi-
tion of organic farming is an added advantage. This holds
promise for the organic producers to tap the market which
is growing steadily in the domestic market related to the
export market. Currently, India ranks 33rd in terms of total
land under organic cultivation area in the world. The culti-
vated land under organic certification is around 2.8 million
ha. This includes one million ha under cultivation and the
rest is under forest area. India exported 86 items during
2007-08 with the total volume of 37,533 metric tonns tons.
The export realization was around 100.4 million US § reg-
istering 30 per cent growth over the previous year (Anon.,
2010).

MATERIALS AND METHODS

Management of paddy insect-pests by organic
approaches was undertaken at Agricultural Research Station
(ARS) farm, Gangavathi during kharif 2011 season.

The variety BPT-5204 (Sonamasuri) was transplanted
on second September, 2011 in a plot size of 4.5 x 2.5 m and
at a spacing of 20 x 10 cm. The experiment was laid out in
Randomized Block Design (RBD) having nine treatments
viz, Verticillium lecani, Sweet flag rthizome powder, GCKE,
Pongamia pinnata aqueous extract, Jeevamrutha, Vijaya
neem, Buprofezin 25% SC, Agniasthra and Untreated con-
trol in three replications. Agronomic practices required to
raise the crop was followed as per the package of practice
prescribed by University of Agricultural Sciences, Dharwad
(Anon., 2009) except for the plant protection measures.

Treatments were imposed once the incidence of insect-

pests reached economic threshold level. Observations on
various insects-pests and beneficial fauna were registered a
day prior, three, seven and fourteen days after treatments
imposition. Totally two times treatments were imposed.

Observations on number of plant hoppers beneficial
fauna were recorded on ten randomly selected hills in each
per plot and was transformed to square root and values (\x
+0.5). Prior to statistical analysis. Similarly the observations
were documented on percent leafolder damage and they are
subjected to arc sine values. All the data were analyzed sta-
tistically and treatment means were compared following
Duncan’s Multiple Range Test (DMRT). The data recorded
on all pets from first and second application was pooled,
transformed suitably and analyzed.

RESULTS AND DISCUSSION

Kharif Season-2012

The population of Brown Plant Hopper (BPH) per hill
was recorded during first and second spray the pooled data
recorded one day before spraying BPH population varied
from 12.98 to 14.35/hills among different treatments depict-
ing no significant difference among different treatments.

Observations made on three days after spraying indi-
cated that buprofezin 25% SC @ 1.0 ml/l found to be effec-
tive and recorded less number of brown plant hopper (6.92
/hill) followed by commercial neem @ 3.0 ml/I (8.45 BPH/
hill),these two were on par with the Verticillium lecanii @
1.0 g/1 (8.99 BPH/ hill), Agniasthra @ 30.0 ml/1 (9.53 BPH/
hill).Other treatments viz., aqueous solution of Ponagamia
pinnata @ 50.0 ml/l, Garlic chilli kerosene extract (GCKE)
@ 10.0 ml/1 recorded 10.17 and 10.30 BPH per hill respec-
tively and all these were on par with each other. Highest
number of BPH population was recorded in untreated con-
trol (14.50 BPH per hill). Similar trend was noticed on 7
and 14 days after spray (Table 1). However there was grad-
ual decrease in the population load in commercial neem and
burofezin 25% SC sprayed plots.

The population of WBPH recorded a day before spray-
ing varied from 9.27 to 10.0 per hill in different treatments
which showed no much variation in pest distribution in the
experimental arena.

Observations recorded on three days after spraying
indicated that buprofezin 25% SC @ 1.0 ml was superior
which recorded lowest number (3.88 WBPH/hill) and dif-
fered significantly with commercial neem @3.0ml, (5.13
WBPH/hill), followed by V. lecanii @ 1.0 g (5.56 WBPH/
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hill), Agniasthra @ 30.0 ml/l, P. pinnata @ 50.0 ml, Garlic
chilli keroscene extract @ 10.0 ml as they recorded 6.27,
6.48, 6.63 WBPH per hill, respectively. These superior over
Jeevamrutha @ 50.0 ml/l and sweet flag rhizome powder
@ 20.0 g/l subsequently when population where registered
on. However there was gradual reduction in pest load when
days progressed (Table 1).The per cent damage of leaf fold-
er recorded one day before spraying varied from 9.55 to
10.58 among different treatments depicting no significant
difference among them.

Observations made on three days after spraying indi-
cated that in all the treatments per cent damage was above
ETL, there was no change as compared to one day before
spray. On seven days after spraying, commercial neem
@ 3.0 ml/1 recorded significantly lower per cent damage
of 5.37 followed by Agniasthra @ 30.0 ml/l which were
recorded 5.74 per cent damage of leaf folder. Other treat-
ments were P. pinnata @ 50.0 ml/l, GCKE @10.0 ml/l,
Jeevamrutha @ 50.0 ml/l and V. lecanii @ 1.0 g/l which
recorded 6.15, 6.43, 6.88 and 7.30 per cent damage of leaf
folder, respectively. Among these treatments P. pinnata and
(GCKE), Jeevamrutha and V. lecanii were on par with each
other and differed with rest of the treatments. Untreated
control recorded significantly 12.36 per cent damage of leaf
folder. Similar effect was continued on 14 days after spray
(Table 1).

The population of mirid bugs per hill one day before
spraying varied from 15.61 to 17.17 among different treat-
ments depicting no significant difference among them
(Table 3).

Observations made on three days after spraying indi-
cated that buprofezin 25% SC @ 1.0 ml/l recorded lower
population of mirid bugs (15.51/hill) and rest of the treat-
ments are increasing trend also on par with each other.
Untreated control recorded higher population of 17.36
mirid bugs / hill.

On seven days after spraying of buprofezin 25% SC
@ 1.0 ml/l which was recorded lower population of (16.75
mirid bugs/ hill) followed by GCKE @ 10.0 ml (17.17
mirid bugs/ hill) and both are differed significantly from
Sweet flag rhizome powder @ 20.0 g/l which was recorded
higher population of (19.07) mirid bugs per hill followed
by Jeevamrutha @ 50.0 ml/1, V. lecanii @ 1.0 g/, (18.64),
(18.57), mirid bugs/ hill, respectively and differed with
rest of the treatments. Untreated control recorded highest
population of (20.15 mirid bugs/ hill).Similar trend was fol-
lowed on 14 days after spray (Table 3).

The population of spiders per hill one day before
spraying varied from 3.60 to 4.55 in different treatments
depicting no significant difference among them.

Observations made on three days after spraying indi-
cated that buprofezin 25% SC @ 1.0 ml/l which recorded
lowest population of 3.8 1spiders/hill followed by GCKE @
10.0 ml/l recorded 3.94 spiders/ hill as compared to a day
before spray and rest of the treatments are increasing trend
also on par with each other. Untreated control recorded
higher population of 4.85 spiders/ hill.

On seven days after spraying buprofezin 25% SC @
1.0 ml/l recorded lowest population of (3.63 spiders/ hill)
followed by GCKE @ 10.0 ml/l (3.96 spiders/ hill) and
both differed significantly from sweet flag rhizome powder
@ 20.0 g/l which recorded (5.14 spiders/hill) followed by
Jeevamrutha @ 50.0 ml and V. lecanii 1.0 g, (5.09 and 4.99
spiders/ hill) respectively. Next followed by commercial
neem @ 3.0 ml (4.85), Agniasthra @ 30.0 ml/1 (4.81), P
pinnata @ 50.0 ml (4.50) spiders/hill. Among these treat-
ments sweet flag and Jeevamrutha were on par with con-
trol. Untreated control recorded higher population of 5.45
spiders per hill. Similar trend was followed on 14 days after
spray (Table 2).

The yield and economics of various organic approach-
es evaluated for management of brown plant hopper, white
backed plant hopper, yellow stem borer, leaf folder in paddy
are presented in Table 5.

Commercial neem @ 3.0 ml/l and buprofezin 25%
SC @ 1.0 ml/l both recorded higher yield of (70.22 q/
ha) and 72.88q/ha respectively, significantly differ from
other organic treatments. The next important organic was
V. lecanii @ 1g/1 (66.67 g/ha) which was found to be on
par with Agniasthra @ 30 ml/l (65.77 g/ha). Other treat-
ments viz., P. pinnata @ 50 ml/1 (62.22 g/ha), GCKE @
10 ml/1 (60.44 g/ ha) Jeevamrutha @ 50 ml/1 (59.55) g/ ha)
and sweet flag rhizome powder (57.77 gq/ha) were record-
ed higher yield than the untreated control which registered
lowest yield of 43.00 g/ha.

Highest net return were obtained in both commer-
cial neem @ 3 ml/1 (Rs. 71,940/ha) with BC ratio of 2.78
ha and buprofezin 25% SC @ 1 ml (Rs. 75,971/ha) with
highest benefit cost ratio of 2.86. The next higher returns
observed in V. lecanii @, 1 g/1 (Rs. 66,534/ha) with BC ratio
of 2.65 which was on par with Agniasthra @ 30 ml/l with
net returns of Rs. 63,945/ha. Other treatments viz., P. pin-

168



Management of insect-pests of paddy by organic approaches

(s00=d)

DIINA Aq U213 1p APUuBdYIUSIS JOU 218 UWN[0d Ay} Ul (S) JONJ[ dwes Y} Aq PIMO[[0F SUBIIN
SONJEA PIULIOISURI) QUIS 0TV 4 PUE SONJRA (G°(+X\) POULIOJsuLI) o1 sisoyjured ur somsry,
JuedyrudIS uoN SN ‘Aerdg 10y Aeq :Sy( ‘Aeids arojog Aeq :S9d

#2891 | 4(00'8T) 2(90°91) (€L°ST) (€91) (SLTT) (89°LT) | «STTD | {(FTHD) . )
Svavi v’ SS'6 S9°L Se'L 008 SI'y €T6 0S'v sgor | L00 1zo
(8961 | W(bL9T) (89°%1) A9€¥T) L0T°ST) A0F°€T) (291 | «(98°€1) | (8500 . )
svat 0¢’L 0€'8 €r'9 S1'9 889 LES 08'L vL'S ozt | 010 1o
«(827°81) | «0¥'81) «(€5°8T) «(81°8T) «(T9°81) o(LT8T) A€8°81) | «90°81) | o(10°61) . )
xx (%) | SVAE ¥8'6 L6'6 01°01 vL'6 0z°01 €86 ol 196 191 | 010 10
o3ewep
J1apjoj sad 1 (ST'SD) | «(8€°81) ALY'8T) «(90°81) A15°81) A¥T°81) A18°81) | (00°8T) | «(8681) 1£0 SN
Jeo] 18°6 S6'6 ¥0°01 796 80°01 086 001 SS6 8501
2§70 (2579 H{0T°¢) oP1°€) »(9€°€) «65°1) S(61°1) (990 | (L9¢©) . )
EAACLAN N 611 SL'6 6€°6 6L°01 07T 260 LS9 gezr | 800 $C0
«(81°7) W(21°9) p(98°2) o877 W(L67T) (66'1) «09°1) (s | «(6v°€) . )
svacs STY €T6 1LL LS'L €€'8 LY'E L0T 0SS o | 600 8c0
2(9%°7) A(8877) w(L977) w(19°7) »(8L77) (LD +(6077) »a(097) | (1€¢) . )
+l | SVAE oo 8L°L €99 859 wL €rs 88°€ LT9 gpor | K00 | 0
/HdgM
Jo  (P179) {€1°¢) « (P17€) (€1°9) (L1°9)  (F179) - (91°¢) (1) | «(bTE) .
JoquinN saat €6 LT6 €6 €6 SS6 €6 %56 S¥6 ooor | MO SN
(11°¢) A(£8°¢) W(St€) W(61°€) »(L9°€) «(S9°1) (1€°T) 09 | ,9¢t) . )
Svavi 61°6 LT¥1 ov'11 6911 00°€1 T 0T'1 vL'6 gpgr | 500 veo
(267) (rb'€) #(LTE) (¥TE) J(s€9) (170 «(S1°7) (60°€) | «(20P) . )
svat €0'8 438! wali]| 86°6 €L01 (43S €'y 206 S9°S1 0o 80°0
2(80°€) (L) »(62°€) »(LT€) #(8€7€) (660 (TLT) wo(L1°E) | 5(L8°9) . )
- svat 66’8 IS°T1 0€°01 L1°01 0601 P’ 069 €56 ospr | 00 sho
E 31 84
eIep /HAd JO| (o 1| +(8L°¢) (€L7€) (TL€) +(08°¢) +($8°¢) +(89°¢) (L9°¢) (69°¢) | (€879 060 SN
pajood | 1oquny 8L ¢l ob €l LEET 16°€1 SEvl €0°€l 86'C1 80°¢1 8I'P1
Ioyem anrj/e8eso 3071 300c W 0T W 0°0$ W 0°0$ [woe [wo| W 00¢ -
1TUe09] 1opmod 10811X9 10B1)X9 woou 95 szl epseudy|  jonuoo FHA'S (%S @ A'D
WNI[[I91}I0A | QWOZIYI Sep| dudsoIdy IfIyojsnoanb eyeuurd [erorowwio))|  uizejoidng| enserusy| poyeanun|
S)UOWIBAL] 1 1eemg: ¢ orpen) : 1| erweSuoy : " 1|eynaweassq : ‘) e 1 21 L
110Z-J1Ieyy] SuLInp 39LI Jo s)sad-s)09sul Jsurese SHUIWIBAIL) JIUBSIO0 JUAIIFJIP JO 1A I dIqeL

169



RAVICHANDRA et al.

SONJEA POULIOJSURI) QUIS OIV/ 4 PUE SINEA (]+X\) POULIOFSUR) dJe SIsoyjuared Ul saINSL ],

ueoygIugIS uoN SN ‘Aerdg 101y Leq 1Sy ‘Aeidg a1ojog Ae :SQ :SAA
SVA ¥1| TS Y0°L | «(LSLT) LT6 | a(8EFT) TT9 [2a(€9°ET) TS| o(#9°ST) SEL (L6 TT) $E T | «(SOST) 689 | H(€8°01) SS°E [(TT°61) ¥LOT| TTT | 6S°€
Svda L Swmwvm.w o(LL'LT) Y6 [poa(€6°ST) S9'L|pa(6€°ST) TI'L |oae(LT°LT) LL8| (0L HT) ¥S°9 |poa(STOT) TS'L| o(FSTT) 8L [(£5°8T) €1°01| 6TT | 08°€
SVA € |a(9579T) 8178 |a(¥SLT) 0T°6| o«(TLST) STL |albr9T) LO'S |(TLLT) €676 |alTS9T) €1°8|ar(€9°9T) $T8|a(0€9T) T6'L| (SO'8T) ¥9°6 | 60T | 1T€E
s (%)
3
swmm“wq SAAT | L19T) 68°L | (S69T) $S°8 | (6°ST) €T°L | o(#6°ST) TOL | 9L 'ST) St'L | (bF'9T) €08 | (1S79T) 9T°8 | EL°ST) OF'L | (SSST)STL| 9T'T | SN
SVA 1| 0007 1) L6°0 | a96°T) L8T | poa(€9 T OL'T | 0a(TLT) €6'T | aa(TLT) €0°T | 0(2TT) 050 | 9(90°T) €1°0 | 0009 1) LS'T | (6T LTY | 110 | TE€0
SVA L | (TS EET | o881 EST | LT €0T | o(€8 D) LET | oS8T €FT | 20(9€T) L8O | ST D) 0£0 | 2(191) 09T | (1ST) LES | 600 | 90
1P P[00
SVA € | wbL D) LOT | o«(86'T) €6'T | (88 1) LS T | aa(€6'T) €L°T | o(66'T) 00°C | (897 T) LT | 0T €L°0 | 5(L8T) 05T | LST) LIS | 1170 | €0
«[1Y
MM IO aqq 1| (800 L€ | (€0 €1 | (STD) L0 | (2D 00 | (10T €1 | L£0D) €1°€ | (€17 L5°E | {010 L¥'E | (bTD €0% | €10 | SN
HDQESZ e 4 14 4 14 e 4 e 4
SVA P1| poa(8S 1) €S T | a(#ET) L9V | poa(L8T) €ST | 5a(20T) €1°€ | d#TT) €0 | p(T1€T) €L°0 | o(80°T) LT°0 | 0ol €8°T) LE'T | (TEE) LOOT | 61°0 | SS°O
SVAL| p(LL D LTT | (8ST) LIS | sa(b 17T €9°€ | 2(LT D) 0TY | 5a(#ET) €51 | (69T 06T | o(LT 1) LEO | 5a(€6'T) €LT | P1°€) LS | TI'0 | LEO
SVA €| (9T LTIV | (#ST) 0SS | (0€TD) €€ | al€€D ¥ | al6vT) LTS | o910 L9 | €T €50 | (STD OI'H | 060 L¥L | €1°0 | 6€°0
Mﬁwﬂm SAA 1| (#50) 05's | fbv'D) 00's | o(0°0) L6 | (55 05S | (LSD0L'S | (197 06'S | «(£977) 009 | (5977 029 | (ZSD 0v's | 610 | SN
Iojem anrjR3eso( 301 3002 wQol w Q0 wQ0s [wQ¢ W w 0°0¢ ]
10X - %S
HHUE29] 1opmod 1oBIx3 snoonbe| eYINIWERAQY (oo IS %S eIy)serugy| ﬁobqooﬂ a8 ®ao
SjuowIIeaL], WNI[[IONISA| QWOZIYL ey dUIS0Id I[IYJ < [erorowwo))  urzajoidng] S 6
B oo 7 ——r eyeuuld UL N 4] enseudy : " 1| pajeanun |
L Y ’ : "4 erwesuog : " ’ ’
Z10Z-1q8Yy SuLInp 9L Jo $)sod-s309sul JSUIege spudwW)BL) JUBSG.I0 JUIILIP JO JPHA T dIqeL

170



Management of insect-pests of paddy by organic approaches

Table 3. Effect of different organic treatments against Mirid bug, Cyrtorhinus levidipennis and spiders during
Kharif-2011
Pooled data
T Dosage/litre of Number of Mirid bugs/hill Number of Spiders/hill
reatments
water

1 DBS 3 DAS 7DAS | 14DAS | 1DBS 3 DAS 7DAS | 14 DAS

T - Verticillium lecanii 1.0 16.17 16.19 18.57 22.54 3.60 3.63 4.99 5.8
1 rertieitt " V8 (4.08) | (4.09¢ | (437 | (4800 | (2.02¢ | (2.03)¢ | (2.34)0 | (2.51)¢

T,: Sweet flag thizome 0.0 15.80 16.045 19.07 23.77 3.86 3.94 5.14 6.17
powder Ve 4.04y | (4.07)¢ | @420 | (4930 | (.09 | @.11¢ | 237 | (2.58)®

T, : Garlic chili 10.0 ml 15.99 15.85 17.17 20.82 4.10 3.94 3.96 4.95
kerosene extract ’ (4.06) (4.04)* | (4.20)% | (4.62) | (2.14) 2.11) (2.11) (2.33)

T,: Pongamia pinnata 50.0 ml 16.15 16.17 17.79 21.42 4.36 4.40 4.50 5.54
aqueous extract ’ (4.08)* | (4.08)* | (4.28)«¢ | (4.68) | (2.21)* | (2.21)* | (2.24)¢ | (2.46)

T - Jeevamrutha 50.0 ml 15.90 15.92 18.64 23.12 4.22 4.24 5.09 6.03
5 : .05y | (4.05¢ | @370 | (4.86) | (2.17y | (2.18)" | (2.36)° | (2.56)*

T - Commercial neem 3.0 ml 15.90 15.93 18.28 22.22 3.92 4.00 4.85 5.67
6 : (4.05)7 | (4.05¢ | (4.33) | (477 | (2.10) | (2.11)¢ | @231 | (2.48)

T, : Buprofezin 25% 1.0 ml 15.85 15.51 16.75 20.00 3.98 3.81 3.63 4.56
SC : (4.04) | (4.00¢ | (4.15¢ | 4.53) | (2.12¢ | .07)¢ | (2.03)¢ | (2.25)

T, : Agniastra 30.0 ml 15.61 15.62 18.12 21.94 4.35 4.38 4.81 5.56
Agniasthra : @01y | (4.020 | @31 | @474y | 2207 | 221)¢ | 2300 | (2.46)

T - Untreated control 17.17 17.36 20.15 25.55 4.55 4.85 5.45 6.60
9 - @20y | 4230 | @s4p | 5.100 | @250 | @310 | 447 | (2.66)

S.Em+ 0.03 0.02 0.04 0.03 0.12 0.06 0.02 0.03

C.D @ 5% NS 0.07 0.11 0.09 NS 0.17 0.07 0.09

DBS: Day Before Spray, DAS: Day After Spray, NS: Non Significant

*Figures in parenthesis are transformed (\Vx+0.5) values

nata @ 50 ml/l (Rs. 59,215/ha) with (2.46 ha), GCKE @ 10
ml/l (Rs. 55,917/ha), Jeevamrutha 50ml/l (Rs. 54,893/ha)
and sweet flag thizome powder (Rs. 51,095/ha) registered
higher net returns compared to untreated control (28,763/
ha) with lowest benefit cost ratio of (1.71).

Rabi Season-2012

The population of Brown Plant Hopper (BPH) per hill
was recorded during first and second spray the pooled data

recorded one day before spraying BPH population varied
from 4.90 to 6.20/hills among different treatments depict-
ing no significant difference among different treatments in
Rabi- 2012 season.

Observations made on three days after spraying indi-
cated that buprofezin 25% SC @ 1.0 ml/l found to be effec-
tive and recorded less number of brown plant hopper (0.53
/ hill) followed by commercial neem @ 3.0 ml/1 (3.67 BPH/

171



RAVICHANDRA et al.

Table 4. Effect of different organic treatments against Mirid bug, Cyrtorhinus levidipennis and spiders during

Rabi-2012
Pooled data
Dosage/litre of Number of Mirid bugs/hill Number of Spiders/hill
Treatments
water
IDBS | 3DAS | 7DAS | 14DAS | 1DBS | 3DAS | 7DAS | 14DAS
T, : Verticillium o 9.13 12.73 16.32 16.85 32 3.4 4.0 4.4
lecanii Ve (B8 | (3707 | (4150 | @21)¢ | .05¢ | .08 | 23)¢ | 32
T ngﬁzg 200g 10.40 13.26 17.11 18.12 35 42 4.8 52
Sowder (336 | (376 | @250 | @36¢ | @11y | @270 | @41y | (249
T;: Glfgfszgéh 10,0 m1 9.85 11.08 14.05 15.55 39 4.0 37 39
: (3290 | 3470 | 386y | 4.06¢ | (2200 | 223y | @15 | (2.20)
extract
T,: Pongamia
pinnata 0.0 m] 10.11 11.83 14.61 15.11 33 3.6 3.6 4.0
aqueous : (333 | (3.58)¢ | (3.94¢ | (4000 | (2.06¢ | (2.14¢ | (@.14¢ | (2.23)
extract
11.25 13.04 16.54 17.73 3.1 35 43 47
Ts: Jeevamrutha S0.0ml (.48 | 3730 | @18y | @32¢ | o1y | @12¢ | @30¢ | 37
T, : Commercial 30m 10.86 12.62 16.07 16.42 36 3.4 38 42
neem : (.44 | 366y | (@120 | @16¢ | @14¢ | 209 | @18)¢ | .27y
T, : Buprofezin Loml 10.22 9.73 11.69 13.10 38 3.0 32 3.6
25% SC : B34y | G270 | @3.56¢ | Ga4r | @190 | (1.99¢ | @.04yp | @14y
T,: Agniastra 200 ml 9.41 12.38 15.20 15.76 35 35 37 4.0
Agniasthra : (G.18) | (.64 | 400y | 4070 | @100 | 12¢ | @16¢ | (2.23)
T, : Untreated 9.80 14.11 17.83 19.69 34 4.6 54 58
control - (.28 | (3.88¢ | @320 | @54y | @09 | @35¢ | @s51¢ | (2.60)
S.Em= 0.19 0.21 0.24 0.24 0.15 0.14 0.15 0.15
C.D@ 5% NS 0.63 0.70 0.72 NS 0.41 0.44 0.44

DBS: Day Before Spray, DAS: Day After Spray, NS: Non Significant

*Figures in parenthesis are transformed (\x+1) values

hill). The remaining organic treatments viz., V. lecanii @
1.0 g, Agniasthra @ 30.0 ml/l, P. pinnata @ 50.0 ml, Garlic
chilli kerosene extract @ 10.0 ml were found to be on par
with each other as they recorded 4.17, 4.10, 4.43 and 4.33
BPH per hill, respectively. Highest number of BPH pop-
ulation was recorded in untreated control (7.47 BPH per
hill). Similar trend was noticed on 7 and 14 days after spray
(Table 2). However there was gradual decrease in the pop-
ulation load in commercial neem and burofezin 25% SC
sprayed plots.

The population of WBPH recorded a day before spray-
ing varied from 3.13 to 4.07 per hill in different treatments
which showed no much variation in pest distribution in the
experimental arena.

Observations made on three days after spraying indi-
cated that buprofezin 25% SC @ 1.0 ml/I found to be effec-
tive and recorded less number of WBPH (0.73 / hill) fol-
lowed by commercial neem @ 3.0 ml/l (1.87 WBPH/ hill).
The remaining organic treatments viz., V. lecanii @ 1.0
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Table 5. Comparative yield, cost and return structures of different organics in paddy pest management
(Kharif-2012 season)

L. Gross Cost of Treatment Total cost of
Grain yield L . Net return .
Treatments (q/ha) return cultivation cost cultivation (Rs./ha) BC ratio
aha *(Rs./ha) (Rs./ha) (Rs./ha) (Rs./ha) 5./
T,: Verticillium 66.67¢ 106,656 40,037 85 40,122 66,534 2.65
lecanii 1 g
T, Sweet flag 57.77° 92,432 40,037 1,300 41,337 51,095 223
rhizome powder 2%
T, :Garlic chilli 60.44¢ 96,704 40,037 750 40,787 55917 237
kerosene extract 2%
T,: Pongamia
pinnata aqueous 62.22¢ 99,552 40,037 300 40,037 59,215 2.46
extract 5%
T,: Jeevamrutha 5% 59.55¢ 95,280 40,037 350 40,387 54,893 2.45
T,: Commercial b
6 70.22 112,352 40,037 375 40,412 71,940 2.78
Neem 3 ml
. : 0,
T;: Buprofezin 25% 72.88° 116,608 40,037 600 40,637 75,971 2.86
SC 1 ml
T,: Agniasthra 3% 65.77¢ 105,232 40,037 1,250 41,287 63,945 2.54
T, :Untreated control 43.00¢ 68800 40,037 0.0 40,037 28,763 1.71
S.Em+ 0.57 B B B B B B
C.D @ 5% 1.75 B B B B B B

*Rs. 1600 / quintal paddy

Mean in the same column followed by the same letter are not significantly difference according to, DMRT (P=0.05)

g, Agniasthra @ 30.0 ml/l, P. pinnata @ 50.0 ml, Garlic
chilli kerosene extract @ 10.0 ml were found to be on par
with each other as they recorded 2.07, 2.50, 2.73 and 2.57
WBPH per hill, respectively. Highest number of WBPH
population was recorded in untreated control (5.67 WBPH
per hill). Similar trend was noticed on 7 and 14 days after
spray (Table 2). However there was gradual decrease in the
population load in all other treatments.

The per cent damage of leaf folder recorded one day
before spraying varied from 7.13 to 8.54 among different
treatments depicting no significant difference among them.

Observations made on three days after spraying indi-
cated that in all the treatments per cent damage was above
ETL, there was no change as compared to one day before
spray. On seven days after spraying, Agniasthra @ 30.0 ml/l
and commercial neem @ 3.0 ml/l recorded significantly
lower per cent damage of 4.78 and 6.54, respectively. Other
treatments viz., P. pinnata @ 50.0 ml/l, GCKE @10.0 ml/I,
Jeevamrutha @ 50.0 ml/l and V. lecanii @ 1.0 g/l which
recorded 7.12, 7.65, 8.77 and 8.34 per cent damage of leaf

folder, respectively were on par with each other. Untreated
control recorded significantly 10.13 per cent damage of leaf
folder. Similar effect was continued on 14 days after spray
(Table 2).

The population of mirid bugs per hill one day before
spraying varied from 9.13 to11.25 among different treat-
ments depicting no significant difference among them. Sim-
ilar effect was continued on 3, 7 and 14 days after spray.
The population of spiders per hill one day before spraying
varied from 3.1 to 3.9 in different treatments depicting no
significant difference among them. Similar effect was con-
tinued on 3, 7 and 14 days after spray (Table 4).

The yield and economics of various organic approach-
es evaluated for management of brown plant hopper, white
backed plant hopper, yellow stem borer, leaf folder in paddy
are presented in Table 6.

Buprofezin 25% SC @ 1.0 ml/l and commercial neem

@ 3.0 ml/l both recorded higher yield of 57.20 and 56.47
g/ha respectively were found on par with each other, sig-
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Table 6. Comparative yield, cost and return structures of different organics in paddy pest management (Rabi-
2012 season)

. . Cost of Treatment Total cost of
Grain yield | Gross return L . Net return .
Treatments (q/ha) *(Rs./ha) cultivation cost cultivation (Rs./ha) BC ratio
4 : (Rs./ha) (Rs./ha) (Rs./ha) :

T,: Verticillium 49.60° 69,440/- 38,167/- 85 38,252 31,188 1.82
lecanii 1 g
T,: Sweet flag 38.401 53,760/- 38,167/- 1,300 39,467 14,293 1.36
rhizome powder 2%
T;: Garlic chilli 42.80% 59,920/- 38,167/- 750 38,917 21,003 1.54
kerosene extract 2%
T,: Pongamia
pinnata aqueous 46.00% 64,400/- 38,167/- 300 38,467 25,933 1.67
extract 5%
T,: Jeevamrutha 5% 40,27 56,378/- 38,167/- 350 38,517 17,861 1.46
T : Commercial '

6 57.200 80,080/- 38,167/- 375 38,542 41,538 2.08
Neem 3 ml

. 7 0,
T;: Buprofezin 25% 56.47 79,058/- 38,167/- 600 38,767 40,291 2.04
SC 1 ml
T,: Agniasthra 3% 48.93 68,502/- 38,167/- 1,250 39,417 29,085 1.74
T, :Untreated control 29.87¢ 41,818/- 38,167/- 0.0 38,167 3,651 1.10
S.Emt 3.60 B B B B B B
C.D @ 5% 10.60 - B - B B B

*Rs. 1400/quintal paddy

nificantly differ from other organic treatments. The next
important organic treatment was V. lecanii @ 1g/1 (49.60
g/ha) which was found to be on par with Agniasthra @ 30
ml/l (48.93 g/ha). Other treatments viz., P. pinnata @ 50
ml/l (46.00 g/ha), GCKE @ 10 ml/l (42.80 g/ha), Jeevam-
rutha @ 50 ml/1 (40.27 g/ha) and sweet flag rhizome powder
(38.40 g/ha) were recorded higher yield than the untreated
control which registered lowest yield of 29.87 g/ha.

Highest net return were obtained in both commercial
neem @ 3 ml/l (Rs. 41,538/ha) with BC ratio of 2.08 and
buprofezin 25% SC @ 1 ml (Rs. 40, 291/ha) with highest
benefit cost ratio of 2.04. The next higher returns observed
in V. lecanii @ 1 g/l (Rs. 31, 188/ha) with BC ratio of 1.82
which was on par with Agniasthra @ 30 ml/l with net
returns of Rs. 29,085/ha. Other treatments viz., P. pinnata
@ 50 ml/l (Rs. 25,933/ha), GCKE @ 10 ml/l (Rs. 21,003/
ha), Jeevamrutha 50 ml/l (Rs. 17,861/ha) and sweet flag rhi-
zome powder (Rs. 14,293/ha) registered higher net returns
compared to untreated control (3,651/ha) with lowest bene-
fit cost ratio of (1.10).

Mahabaleshwara and Jayaprakash (2009) reported that
Buprofezin 25% SC @ 1.0 ml/I recorded lowest BPH and
WBPH population at 3 and 10 days after spray. Effective-
ness of neem oil have been reported to be due to antifeedant
and insecticidal properties against leaf and plant hoppers of
rice as reported by Saxena and Khan (1985) and Sontakke
(1993). They also reported that neem oil was found high-
ly effective in reducing survival of BPH and WBPH and
suppressing transmission of grassy stunt and ragged stunt
viral diseases of rice decreased after three days of expo-
sure. These findings are in accordance with Krishnaiah et
al. (2000) reported that neem formulations viz., Neemagold
and Nimbicidine at 4% were responsible for preventing
resurgence of WBPH caused by deltamethrin under field
conditions in rice. Muhammad Sagheer et al. (2008) report-
ed that neem 5% reduced (6.08% leaf folder damage). The
neem was reduced (4.52% leaf folder damage) reported by
Muhammad Ashfaq ez al. (2011).

Among different treatments highest mirid bugs were
recorded in sweet flag rhizome and Jeevamrutha and these
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treatments increased the mirid bugs and spiders population
which were followed by V. lecanii, neem, Agniasthra, P
pinnata and GCKE. These also did not have any harmful
effects on mirid bugs and instead the population significant-
ly increased.

Sontakke (1993) reported that neem oil was safest for
mirid bugs and spiders population.

The results of Mahabaleshwara and Jayaprakash
(2009) indicated that different concentrations of buprofezin
25% SC was tested against mirid bugs population recorded
at 10 days after spray in the year of 2005 and 2006 recorded
51.74 and 9.81 mirid bug/hill in Sirguppa.

Among the various organic approaches evaluated for
management of brown plant hopper, white backed plant
hopper, yellow stem borer, leaf folder in paddy. The bupro-
fezin 25% SC @ 1 ml/1 significantly differ with other treat-
ments which recorded highest yield of (72.88 g/ha). These
findings are in close agreement with Mahabaleshwara and
Jayaprakash (2009) who tested different dosages of bupro-
fezin 25% SC tested against BPH and WBPH population
there was reduction in the pest population with increased
yield of 5907 kg/ha and 6107 kg/ha in the year of 2005
and 2006 respectively with average yield of two season BC
ratio of 3.38. The other organic V. lecanii @ 1 g/l recorded
66.67q/ha which was found to be on par with Agniasthra @
30 ml/1 (65.77g/ha). Kalitha et al. (2009) also reported that
nimbicidine 0.03 EC @ 3 ml and V. lecanii used against
rice stem borer and leaf folder reducing these pests also
increased the average yield of 39.70 and 33.99 g/ha respec-
tively in the year 2007-08. The commercial neem 5 ml/l
recorded second highest yield (70.22 g/ha).These findings
are in conformity with Nigam et al. (2010)
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