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Oilseeds are an important component of the
agricultural economy, next to food grains, intermsof area,
production and value. I ndiaisamong thetop few vegetable
oil economies of the world and contributes about 28.3%
acreage and 19.8% production of theworld oil seeds. Gobhi
sarson (Brassica napus), along duration crop, is the new
emerging oilseed crop in Himachal Pradesh. It has good
yield potential, wide adaptability and possesses high oil
content of good quality (Shekhawat et al., 2012). But,
several biotic and abiotic factors pose as constraintsin the
production of this crop.

Among variousinsect pests, Brevicoryne brassicae
and Lipaphis erysimi have been observed to be the most
important insect species to cause economic damage on
timely sown crops (Raj and Sharma, 1991). Besides, Myzus
persicae has also been reported as major insect pest of
oilseed Brassica crops although, population of the B.
brassicaeremainsalwaysgreater than other species(Razaq
et al., 2011). The yield losses in rapeseed- mustard may
rangefrom 10-90% (Rana, 2005) and even more (Singhand
Sachan, 1997). Aphid popul ation build upishighly influenced
by several weather factors (Rashid et al., 2009).

The pest development isfavored by warmer and drier
conditions. Therefore, present investigation was aimed to
assess the aphid populations and their weather relationsin
Gobhi sarson under two different thermal environmental
conditions.

In order to assess the aphid incidence, build up and
their weather relationsinthree Gobhi sarson varieties (HPN-
1, HPN-3 and Hyola-401), two field experiments were
conducted in randomised block design with three
replicationsinplot sizeof 4.5x3m?eachat CSK HPKV, farm,
Palampur during two rabi seasons (2010-11 and 2011-12).

The crop was sown on three dates representing three
thermal environments i.e., October 25, November 2 and
November 10in each season under unprotected conditions.
Recommended package of practiceswerefollowedtoraise
the crop. For aphid population count in each treatment, 10
plants were randomly selected, tagged and aphids were
counted from 10 cmtop terminal central shoot of each plant
(Singhand Lal, 1999) at 3-5 daysinterval fromfirst date of
incidence. Seven observationsstarting from Feb 21, 23, 27,
March2,7,11and 15during 2010-11 andthirteen observations
fromFeb 21, 25,29, March 3,7,12, 16, 20, 25, 30, April 5, 10
and 16 during 2011-12 wererecorded and average popul ation
per plant was cal cul ated.

Accordingly, datesof incidence, economicthreshold
level, ETL (30 aphids plant?) and peak population were
calculated. Daily weather data on maximum and minimum
temperatures(Tmax and Tmin), morningand eveningrelative
humidity (RH | and RH 11) and rainfall three days prior to
incidence, ETL and peak populationwerecollected fromthe
records of agrometeorol ogical observatory of theuniversity
and used for the study. Seed yields (kg ha') from each
treatment wererecorded at harvest and anal ysed statistically
as per Panse and Sukhatme (1985).

During 2010-11, aphidsappeared on 213 February in
all thedates of sowing, however, the popul ation washigher
in crop sown on third date. First ETL in crops occurred on
23" February whereas peak activity of B. brassicae (mean
of three dates, 269.3/10 cm terminal shoot plant?) and M.
persicae (93/10 cmterminal shoot plant*) wasnoticed on 2™
March (Table1). ETL wasfoundto beassociated with Tmax
of 18.0°C (17.0-19.0), Tmin6.2°C (5.5-7.5), Tmean 11.6°C
(10.8-12.8),RH 1 72%(69- 74), RH 11 65 (47-93) and RH mean
68 % (60-81). Peak incidence of aphid wasassociated with
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CRIDA, Hyderabad during 22-23 January-2013 and reviewed for special issue of the Journal.
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Tablel: Weather parameterson threedaysprior toincidence, ETL and peak population of aphidsin Gobhi sarson during
2010-11and2011-12

Weather parameter At incidence AtETL At peak population
Rabi season 2010-11

Mean max. temperature (°C) 164 180 157
Mean min. temperature (°C) 52 6.2 6.0
Mean temperature (°C) 10.8 116 10.2
RHI i Iz 6
RHII % 6b i
Mean RH &6 (3] A
Total rainfall (mm) 0.0 10 18
Aphid population Brevicoryne brassicae

25" October 15 62 233

2" November 2 o) 272

10"November K3 & 303
Myzus persicae

25" October 9 3 70

2" November 12 27 &

10"November 19 3 124

Rabi season 2011-12

Mean max. temperature (°C) 17.2 17.2 19.6
Mean min. temperature (°C) 7.2 72 7.0
Mean temperature (°C) 122 122 133
RHI &b &b 57
RHII 5% 5% H
Mean RH 71 71 a7
Total rainfall (mm) 9.6 9.6 0.0
Aphid population Brevicoryne brassicae

25" October 106 106 869

2" November 145 145 1204

10"November 201 201 1351
Myzus persicae

25" October 5 5 412

2" November 78 78 821

10"November 86 86 940
Tmax of 15.7°C(14.5-17.5), Tmin6.0°C (4.0-8.0), Tmean 10.2 Incidentally, aphid incidence during 2011-12 was
°C(7.5-12.8),RH 176 % (65-85),RH 11 72% (51-86) and RH also noticed on 21% February, 2012 and on the same day the
mean 74 % (52-84). Though, the Tmean was higher by 3°C population wasfound to be above ETL . Incidence of aphid
comparedto2011-12 but 38.5 mm of rain occurred during 6- and ETL wereassociated with Tmax of 17.2°C (16.5-18.5),

12" March might have caused dislodging of the pests. Tmin7.2°C(6.5-8.0), Tmean12.2°C(11.8-12.8), RH185%
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Table2: Effect of date of sowing and variety ongrainyield
of Gobhi sarson

Date of sowing 2010-11 2011-12
25" October 1745 1372(21.4)*
2" November 1449 975(32.7)
10"November 1403 456(67.5)
LSD (P=0.05) a7 121
Variety

HPN-1 (Sheetal) 1399 1074(23.2)
HPN-3(Neelam) 1580 974(38.4)
Hyola401 1617 784(51.5)
LSD (P=0.05) 97.0 NS

*valuesin parenthesesgivereductiononyield comparedto
2010-11

(73-87),RH 11 56 % (51-60) and RH mean 71 % (69-72). Tmax
19.6°C(19.5-20.0), Tmin7.0°C(5.0-8.5), Tmean13.3°C (12.9-
14.3), RH157%(42-72), RH |1 36% (33-42) and RH mean 47
% (38-54) wereassociated withthepeak incidence of aphid.

Comparedto2010-11, highaphid activity for longer
period wasnoticed during 2011-12 and thiswasattributable
to favourable weather conditions during the season for
population build up. Theaphid populationwas considerably
higher becauseof low rainfall and prevailing hightemperature
during second fortnight of February. Peak population of B.
brassicae (mean of three dates of sowing, 1141.3/10 cm
terminal shoot plant®) and M. persicae(724.1/10 cmterminal
shoot plant*) wasrecorded on 3*March. Higher Tmean and
lower humidity by 3°C, 15-27% and 2-4°C, 7-21%during 111
and |V observations (between 25" February-3“March) and
X, X1 and XII observations (between 6"-16" March)
respectively, appeared toberesponsiblefor higher incidence
of the pests.

Rainfall during second fortnight of February (14.4
mm) and after aphid incidence during aphid activity was
lower (69.1 mm) during 2011-12 comparedto 2010-11. The
corresponding valuesfor 2010-11were110.8and 143.7 mm,
respectively.

Lower rainfall and prevailing higher temperature
during second fortnight of February produced considerably
higher aphid population of both the species. Also critical
periods (having greater than 30 aphids plant®) of exposure
of cropstoaphidinfestationprevailedinfirst week of March
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during both the seasons. Raj and Sharma (1991) had also
reported similar results. Theincidence of mustard aphidis
affected by weather conditionsprevailing during thegrowing
season of Brassica crop (Dhaliwal and Hundal, 2004).
Besides, higher maxi mum temperature, minimum and mean
temperature and higher morning humidity also favoured
high build up of aphid during 2011-12. Thisrevealed that
infestation of aphid on Gobhi sarson waslargely governed
by thetemperatureand relative humidity. Theresultsarein
conformity with earlier reportsof Saxenaetal. (2012).

M aximum temperature (>15 °C) three days prior to
incidence favoured higher population build up. Same
temperatureregimeobserved earlier during second fortnight
of February also favoured aphid incidence and build up
under mid hill conditions of the state (Anonymous, 2011).

Based on the two years study, for attaining ETL,
Tmax ranged between 16.5- 19.0°C, Tmin (5.5-8.0°C) and
Tmean (10.8 - 12.8°C). For peak population, Tmax (14.5-
20.0°C), Tmin (4.0 - 8.5°C) and Tmean (7.5 - 14.3°C) were
observed.

During both the seasons, 25" October date of sowing
gavesignificantly higher seedyield whereas 10" November
date of sowing gavesignificantly lower yield during 2011-
12 (Table 2). With delay in sowing, yield decreased
progressively from1372to 456 kg ha' (66.8 %). HPN 1 (1074
kg ha?) out yielded the other two varietiesduring 2011-12
though, remained statistically at par. Warmer and drier
weather conditions during 2011-12 were found to be
favourablefor the pest devel opment which ultimately led to
the severe reduction in yield.

Comparedto2010-11, theaveragereductionin seed
yieldwasfoundtobe?21.4,32.7and 67.5% infirst, second
and third date of sowing respectively, with the overall
reductioninyield by 40.5%. Among varieties, thereduction
washighest (51.5%) inHyola401 followed by HPN 3 (38.4
%) and HPN 1 (23.2 %) indicating that hybrids are more
tolerant to aphid attack. Aphid population was al so high on
the crop sown on third date of sowing followed by second
and first date during both the seasons. Earlier Dhaliwal et
al. (2008) had also reported similar observations.

Based onthe present study, it was concluded that the
meantemperature10.8-12.2and 10.2-13.3°C, mean RH 66-71
and 47-74 % were conducivefor aphid incidence and peak
population build up, respectively. Sincetheaphid population
was higher in late sown crops as compared to early sown,
timely sowing of crops would be one of the important
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strategies for escaping aphid attack under mid hills of
Himachal Pradesh.
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