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IMPACT. Otr' DItr'T'ERENT ECO.T'RIENDLY PEST MANAGEMENT
T(EATM.ENTS ON TIIE PERIODIC DEVELOPMENT AI{ID SPREAD OF'
BIOTIC STRESSES IN GROI]NDNUT CROP
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Multilocation field trials comprising of four different IPM Modules for the management of insect
pests and diseases of groundnut crop at cultivators fields in Sardarpura Ladana aiea of Suratgarh
Tehsil in Sriganganagar distric! Rajasthan during Kharif 2007 revealed that the IPM module consisted
of summer ploughing (2-3 times duringepril-May before sowing to expose the hibernating pests),
seed treatrnent (imidacloprid 17.8 SL @ 2mllkg seed, Trichoderma harzianum @ lOgmftg seid), soil
arnendment (neem cake @ 500 kg/ha preferably 15 days before sowing), application of botanical
p_esticide (NSI{E@ 5%atseedling stage on the occurrence of pests), installation ofpherornone traps
(Helicoverpa arrnigera and Spg&ptera litura @ 5 taps/ha) and bird perches ("T' shaped wooden bird
perches @ l0lha) is effective pest management option, being environmentally saie and providing
maximum yield. The soil and seed heatrnent with Trichoderma [arzianum (@4kglhapreincubated ii
50 kg of FYM for 15 days before sowing and subsequent seed treatnent 'iviti same bioagent (T.
harzianum) @ l0g;n I kgof seed) under IPM module-tr proved effective treatment in suppressing
collar rot disease up to 90 dap of sowing. The periodic development and spread of biotii-stresses
(termites, collar rot and early and late leafspots) in groundnut crop was kept under suppress in IpM
modules in comparison to farmers'practices.

Keywords : Biotic stess; Eco-friendly; Groundnug pest management.

Introduction MaterialandMethods
Oilseedcropsaregaininggreatimportanceinthecountry The trial was conducted on farmers' fields in
owing to the increase in demands. India accounts for Sriganganagar district, Rajasthan, India during kharif
7.4o/o of world oilseedsroutput; 6.10/o of world oilmeal season of iOOl. to this aria, termites (Odonlorermes
productiory 5.3% of world oilmeal export; 5.57o of world oDesrzs R ampw and Microtermes obesiHotngren), urhiie
vegoil production; l3.P/o ofworld vegoil import and 10.3% grub (Holotrichia consanguinea Blanch.) (among insect
of world edible oil consumptionr. Groundnut occupies pests) and collar rot (Aspergillusn iger Van Teighem), the
first place among the nine oilseed crops grown in India- early (Cercospora iriniairita Hori.)-and'iate
Though India leads the world both in area and production (Phaeoisariopsis personata @erk. & Curt.) v. Am. ) leaf
of groundnut, however, the productivity is less. The low spots (among diseases) were considered the major biotic
yield levels are attributedlo growing the crop mostly in stresses in groundnut crop. To manage theie biotic
rainfed areas and in marginal lands with loy inputs and stresses, four different bio.intensive IPM modules were
lack of plant protection measures. Insect pests and developed and evaluated on farmers'fields duringKharif
diseases cause seyere losses to groundnut in India and 2007. Module-Iconsisted ofsummerploughing(2-3times
are recognized as one of the major constraints in duringApril-Maybeforesowingtoexposethehibernating
groundnut production. At present, meager information pests), seed heatrnart (imidacbtrid t Zil Sl,6 Zmt tg seeAl
on pest population progressiol and spread of these biotic Trichoderna hq-ziqmtm@ l0gnykg seed), siil ameridment
stresses is known in groundnut crop particularly under (neemcake@500kg/hap-referabtytsAaysUforesowing),
different eco-friendly pest management options. application ofbotanical pesticide (NSKE@ 5% at seedling
Therefore, an attempt was made to study this aspect in stage on the occurrence of pests); i-nstallation oi
the gronndnut growing area of Sriganganagar district, pheromone trap s (Helicwerpa armigira and Spodoptera
Rajasthan, India. litura @Str;apska) aad birdperches ("T'ishaped wooden
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bird perches @ l0/ ha); Module-Il included seed treatrnent
(7. harzianum @ l0gmlkg seed) and soil amendment
(ap pl ication of T. harzianum (1, 4 kglha pr eincubated in 5 0
kg ofFYM for I 5 days before rowing); Module-III included
Seed treatnent (imidacloprid r;7.85L@2mVkg seed), soil
amendment (neem cake @ 500 kglha preferably 15 days
before sowing) and Module-tV (farmers'practices). Under
farmers'practices, grou,ndnut crop was sown without any
soil, seed treatment and ng su.bsequent sprays to protect
the crop against pest and diseases. This treatment was
based upon common farrners' practices prevalent in this
area.

In all the treatments, the crop (variety HNG-10)
was sown in second week of May, 2007 (total 7500 sq
meter perteatment). Recornmended basal dose of fertilizers
(N 40, P 60) were given to the crop.

Feriodic observations were recorded from sowing
till learvest of the crop on plant mortality due to termites,
collar rot and early (Cercospora a.rachidicola Hori.) and
late (Phaeoisariopsis personata @erk & Curt.) v. Arx. )
leafspot diseases. The scoring ofleafspot diseases was
done on I -9 scale where l={% severity, 3 = 6-t 0 % swerity,
5: 21 3 0 Yo sev aity, 7 : 4 I -60 %o setr erity and 9 : 8 I - I 00 %
severity. Fina,lly pod yield was obtained in all the
treaunents.
Results and Discmsion
The incidence ofinsect pest and diseases under different
modules has been depicted in Fig. 1,2,3 & 4. During the
study period, termites (arnong insect pests), collar rot and
leaf spots (mong diseases) were observed the main biotic
stresses on groundnd crop in this area.

The crop sown under different IPM Modules
remained &ee frorn colhr rot incidence up to I 5th June (24
meteorological week) (MW)period. The disease appeared
suddenty after ndd Jtrne. There after the disease showed
progressive increase (Fig. I).

Data irdicate minimum disease development and
spread under Modtrle II where groundnut crop was sovm
after basal soil applicdion ofT. harzianum @ 4kglbapre
incubated ier 50 kg ofFYM for 15 days before sowing and
subsequent seed treatment with same bioagent (T.
hNziurrdr) @ I Ogrra / kg ofseed. Under this bioagent based

Module, the crop remained free from collar rot up t0 90
days (32 MW) of sowi.ng. The disease developed between
l5thAugust amd l9thAug. period (33 MW). During this
period the weratrl incidence of disease was 2.38 per cent
only. The fir$rerprogress ofdisease duringthe crop period
wm slow. At tlre tirre of maturity, the disease incidence
was only 7.4 per cent compared to incidence of33.97 per
cent in ModulelV nrlrere the crop lyas sown underfarmers'

practice with out any bioagent and other similar inputs.
The comparative periodic progress of disease

during the crop period was 238 % during 2st week of
Aug. (33 MW),2.58 % during end ofAug. (35MW), 3.93
% during 2nd week of Sept. (j7 MW), 5.55 7o during end
of Sept. (39 MW) and 7 .41 o/o durng2ndweek of Oct. (41

MW) when the crop was iear to harvest.
Module lst under which integrated approach

(bioagent, botanicals, chemical and rnechanical based)
was applied to check pest and disease was next in order of
efficacy against collar rot. Under this IPM based Module,
the crop remained free from collar rot incidence up to
75- days ofsowing. The disease initiatedto dwelop during
3lst meteorological week i.e., betweeR 30th July and 5th
Aug. peiiod. The disease incidence during thii period
was 1.42 per ent only. Houpver, at the tkne of rnaturity of
crop during 2nd week of Oct. (41 MW), the incidence
reached to ttre extent of 8 per cont cofi,rpared to 33.97 per
cent under untreated block (farmers'practice). The
progressive disease incidence during periodic interval was
1.42 o/o (July 30 - Au g. 5), 4.57 o/o (l3th Aug. - I 9th Aug. ),
4.?3o/o(27thAug. - 2nd Sept.), 5.47 %(l}thSept. - l6th
Siept.),6.62Yo (24th Sept. - 301h Sept.), and 8.02 per cent
when the crop was near to harvest i'n 41st meteorological
week.

Module III which was formulated to safe guard
the groundnut crop from termite attack and no preventive
measures were adopted against collarrot disease exhibited
significantly higher collar rot inciderace cormpared to
Module tr and I. Under th,is Mo&rk, the crop rernahed
free from collar rot incidence for 3O days of sowing. The
disease developed during 3rd weok of lune (25 MW) to
the extent of I . 1 5 per cent and reached to the level of23 . 1 3
o/o at the time of harvesting of crop. The cornparative
incidence of collar rot under this Modu,le (III) was
simifi cantly higher (1. 15 -23.139rz0) tlwnModule [ (2.38 -
7.4 I 7d md Module I (L.42 - 8.02yo) brs lower than Module
IV (frrmers' practice) which exhibited disease incideRce
between 5-48 ' 33.97 per cent Ttre fortnightly progress of
disease aiuing the crop period under this Modu,le was
1.1 5 % n zsthMW ( I 8 -24 Ju ne), 1.37 %o n27th MW (2-S

July), 5. 8 0 % in Z9thM$'l (l 6-22July), 9. 1 0 % in 3 1 st MW
(30th July-5th Aug.), 15.9 o/oin 33rd MW (13.l9thAug.),
16.12 % in 35th MW (27th Aug.-2nd Sept.), l7 .63 %o in
37th MW ( I 0-l 6 Sept), 20.42 % in 39ft MW (2a-3 0 Se,pt),
and 23.13 % in 4 lst MW (8- 14 Oct.).

Modu,le IV, which was bmed o.n local farmers'
practices where r'lo inputs were Eiyento the crop to ckk
pest and disease attaolq cornpletely failed to safe guard
the crop against collar rot inoidence. Mortality of
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Fig.l. Periodic per cent collar rot incidence in groundnut
under different IPM modules.
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Fig.2. Average disease score (l-9) of learty leaf spot
(Cercospora personaral in groundnut under different IPM
modules
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Fig.4. Periodic plant damage due to termite in groundnut
under different IPM modules

DflLrhtlo&tt
trlgS. Yietd under differentmodules.

Module was 5.48 (25 IUI[, 6 3.5 (27 tvffi,l),12.87 (29 MW),
19.50 (3 I MW), 23.53 (33 M\'\D, 24.88 Q5t'lv,t),27 .82 Qfl
MW), 29.90'(39 MW) and33.97 (41 MW) per cent. The
effrcacy of Trichoderma spp. in controlling collar rot
disease in groundnut crop has also been well documented
by Raju an{ Murthl and Rao and Sitaramaiah3.

: 'The crop sown under different IPM Modules
remained free frorn early leaf spot up to lst week ofAug.
i.e. till 80 days after sowing and up to 3rd week ofAug. i.e.
100 days after sowing from late leaf spot disease.

Eady leafspot infection appeared during second
week ofAug. (33 MW) in traces only in Module I, II and
IIL Farmers'practice'based Module IV revealed slightly
higher incidence of disease during this period. However,
overall incidence ofdisease in the crop remained below 40
per cent (6 score). At maturity of crop during 2nd week of
Oct. minimum early leaf spot infection of4.68 score level
was observed in Module I where all integrated approaches
were applied to check pest and disease attack (Fig.2).

Module II (seed and soil application of Z
harzianum) and Module III (seed treatment with
imidactoprid+ soil applicdion ofn--eem cake) revealed morc
or less at par disease incidence (5.33 - 5. I 7 score). Farmers'
practice based Module IV exhibited marginally higher (6
score) incidence ofearly leafspot disease.

More or less sarne trend of disease progress at
periodic interval was recorded in late leaf spot disease
which appeared nearly I 5 days after early leafspot disease.
However, pressure of this disease in groundnut was

NI
I

35 j----*:

30

d

e,
!
.!

5

9l
o
0o3
00^at
o,
or

0

25218313335313941
Meteorological weeh

Fig3. Average disease score (1-9) of late leaf spot
(&rcospora personata) in groundnut under difrerent
IPMmodules

grrminating plants was observed in 3rd week of June
itself, During 18 to 24th June period (25 MW), when the
cre wns completely free from collar rot attack under
l{odrle I and II, the incidence of disease under this
r&ftk [V was 5.48 per cent. At the time of maturity of
orq, & ollar rot hcidence reached to the level of33.97
Fd cmpared to incidence of 7 .41, 8.02 and23.l3 per
crr 6ft1 Module II, I and III respectively. The
grssirc iuease of disease under this farmers' practice
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comparatively lower (20 7o) than early leaf spot (40 y.)
disease (Fig.3).

The crop sown under different IPM Modules
remained froe Aomtermite attack up to 30th June i.e., till 45
days after sowing. Plant mortality due to termite first
appeared in Module II (bioagent based module against
collar rot) and ModuleIV (unprotected farmers'practice
block) during 27 MW betrveen 2nd July and 8th July
period. However, crop sown under Module I where
bioagent, botanicals, chemical and mechanical based

Integrated approach was applied to check pest and disease

attack and Module III where crop was so\Mn after seed

treatnent with imidacloprid md soil amendments with
neem cake remained free from termite affack for much
longer period of 75 days after sowing i.e. up to 30th July
period. Plant mortality due to termite was minimum under
these Modules (I and m) ranging between 0.85%o and 1.63

% at the time of initiation oftermite attack during 31 MW
(30ttrJuly- 5th Aug.)andbetween 8.58 and 10.18 percent
respectively at maturity (8th Oct.-14 Oct.) of crop in 41

meteorological week. On the contary sigtificantly higher
plant mortality was observed under farmers' practice (3.78
- 2 1.7 3 %o) and Module tr ( I .5 3 - 18. 12 YQ where no input
was provided to protect the crop against termite attack.
The periodic plant mortality progess remained slow under
Module I and Module III compared to Module [V under
frrners' practice, which exhibited sigrrificantty higher plant

mortaligy of 3. 7 8, 418, 9.27, I 4.40, 17 .21, 17 .87, 20.52, and
21.73 per cent during 33rd, 35th, 37ttL 39th and 4lst
meteorological weeks respectively (Fig. 4). The efficacy
of imidacloprid as seed teatnent againsttermites has also

been well reporteda 5. The efficacy of biorational pesticides

in the management of insect pests and diseases of
groundnut crop has also been well documented6'7.

The highercropyieldwas obtained from module
l, followed by modulc 3 and module 2. The least crop
yield was obtained under farmers' practices (Fig. 5).

H€nce, It can be concluded that T-I consisted of
summer ploughing (2.3 times during April-May before

sowing to expose the hibernating pests), seed treafinent
(imidacloprid 17.8 SL @ 2mUkg seed. Trichoderma
lwnianun @ l0gm/kg seed), soil amendment (neem oake

@ 500 lgha preferatty I 5 da5m before sowing), 4plioation
of botanical pesticide (NSKE @ S%oats*dling stage on

the occurrence of pests), imtallation of phcromone traps

,(Helicwerpa almigerq and Spodoptera lirura @5 traps/
ha) and bird perches ("T" shaped wooden bird perches @
10/. ha) is effective pest management option, being
environmentally safe and providing maximum yield.
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