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ABSTRACT

The Life table and development of diamondback nfititella xylostella, was studies on four mustaedieties,
Brassica napus var. Neelam, B. campestris var. B{adgani, B. campestris var. BSH-1, B. juncea \Rusa Bold
in protected field conditions for two consecutiweary2004 and 2005. Mortality of immature stages Wwigher on
Indian mustard during both cropping years than thes varieties. Maximum number of eggs laid by Wostella
was on cauliflower and minimum on B. campestris BSid both cropping years of 2004-05 and 2005-06t N
reproductive rate (R was smallest i.e. 8.36 and 10.36 females/femateigtion on B. campestris var. BSH-1 in
both cropping years. Intrinsic rate of increasg)(was smallest on B. campestris var. BSH-1 > Indiaustard >
Pusa kalyani > Neelam > cauliflower. Generation ¢inas prolonged on India mustard and BSH-1, theeefegg,
larval and pupal stages are more exposed to parasihan shorter generation. Doubling time is prged on
Indian mustard and BSH-1. Development of immattages was fast on cauliflower and prolonged to 3fags on
B. campestris var. BSH-1. Greater degree days (@Bje required to complete immature development 8H-B
and on B. juncea than Pusa Kalyani and Neelam. |&ilpipupal development required more degree-ddynt
other immature stage.

Kew words: Development, Life table, Degree daiggamondback mothP. xylostella

INTRODUCTION

Diamondback mothP. xylostella(Linn.) (Lepidoptera—Yponomeutidae) is recordedaamajor and oligophagous
pest with the larvae feeding specially on the mamsioé the family Cruciferae such as cabbage, Ckimabbage,
cauliflower, broccoli, knol khol, radish, turnip édmmustard [20]. Diamondback moth believed to o@ggnin
Mediterranean region [8], which is also the platerigin of some of the important crucifer cropd]2It has now
been recorded from at least 128 countries or ¢eies of the world and believed to be most univradistributed
of all Lepidoptera [19]. In India, diamondback meths first recorded on crucifer vegetables in 1f14nd now it
is distributed all over India wherever crucifersgn.

Trap crops, important components of cultural cdneiee composed of one or more plant species gtovattract a
pest species in order to protect a nearby cash [@@p Protection may be achieved by preventing ghst from
reaching crop, or by concentrating the pest in @igo of field where it can be managed [16] and rsayve as a
resource for natural enemies that can then incr@adesuppress the pest populations [25]. Therefoigtechnique
has shown some potential to reduce the damade Rylostellain crucifers because Indian mustard was repoded t
be a host foP. xylostella[11]. According to Srinivasan and Krishnamoorti@92) the preference for oviposition
on Indian mustard bf. xylostellaas compared to cabbage and larval survival wasfisigntly lower than other
plant in laboratory. Charleston and Kfir (2000)setved in laboratory experiments that fenfaleylostellaprefers
to lay more eggs oB. junceathan on otheBrassicaspp. which is consistent with previous laboratong dield
studies of [1]. Further, Charleston & Kfir (200@yggested that low larval survival on Indian mustar the
laboratory condition and low infestation in theldiewhich indicated that the reduced in the waxdl@d Indian
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mustard, may play an important role. According teman (2002), used Indian mustard as a trap cropwasd
reported to suppress the damage to cash crop. Howswmilar approaches have failed in Hawaii [188 & exas
[4].In a screen house assessment, adultB. ofylostellalaid significantly more eggs oB. vulgaristhan on the
cultivated hosts; cabbage, broccoli, @capusand the larvae do not survive Bnvulgaris[16]. Larval feeding or
survival may be reduced in normal bloom varietieeotigh antixenosis and physically or nutritionabigsed
antibiosis [23]. If larval period is longer thenciéan afford parasitoids and predators to have rapportunities to
attack [23]. The effort has been made in the ptestrdy, how the life table parameters and devekypnof P.
xylostellawere influenced in presence of mustard varietiigls gole crop in order to use as potential trapcro

MATERIALSAND METHODS

Cultivation of mustard varieties

The life table ofP. xylostellawas studied orBrassicavarieties i.e. gobhi sarsoB.(napusvar. Neelam), yellow
mustard B. campestrisvar. Pusa kalyani), brown sarsd ¢ampestrisvzar. BSH-1), Indian mustard(junceavar.

Pusa Bold) and caulifloweB( oleraceabotrytis var. Pusa Snowball) (untreated control) under guted field
condition (no-choice test) during December, 200danuary, 2005 and December, 2005 to January, B¥¥ls of
above mentioned varieties were dibbled in potsiff)amnsist of soil with farm yard manure (FYM) imatio of 3:1
and then kept under protected condition to avogkdh infestation and plants (50 days after sowthg} were
exposed to adults for egg laying.

Oviposition and rearing method

Five potted host plants were kept under the nylgeq1x1x1m) and five pairs of newly emerged acdhiitsained
from the stock culture were released in the cagmgaf solution soaked in cotton was kept inside chge for
feeding the adults. The host plants were removenh fthe cage after 24 h of exposure and the expatimas
replicated 10 times. 100 eggs were selected opltrgs of known age for construction of stage djetife table.

All parameter of life table were recorded till tamergence of adult. Emerged adults were takenroat the cage
and were sexed and one pair of adult was releasadséparate cage with potted plant of known ageélzulation
of female survivorship and fecundity Bf xylostella Plant was changed every 24 h and a fresh potted was
introduced into cage and this practice was dohthéldeath of adults and also replicated 10 times.

Statistical analysis

Mortality and survival ratio, fertility table andfd indices ofP. xylostellawere constructed as per method of [13]
and [9]. Finally, the data was analyzed statidiyday application of correlation, and ANOVA and fer subjected
to test of significance. Maximum and minimum tengteres were recorded during both cropping years.

Linear regression model

Effect of constant temperatures on the developroém. xylostellawas analyzed by fitting (i) linear regression
curve using Sigma Plot-Version 10. Rate of develepinis defined as the reciprocal of time requil@dcbmpletion
of a life stage i.e. 1/d. Linear regression equati@s adopted to express the relationship betweeteimperature
(T) and rate of developmery.

Where, D = Development ratea and b are constants which were determined by least squathod;T =
Temperature

Lower thermal thresholdi,;, = 6.05 (base temperature) that calculated bymmufi=0 in equation (1)
Thermal constant was calculated by the method ¢t§dNi& Barnett (1983):
(Maximum temperature + Minimum temperature)/2 —3t@snperature
RESULTS
Effect of mustard varietieson thelife table of P. xylostella
The result showed that life table parameters ageiftantly (P<0.05) varied in one cropping season to another.
Maximum K-valuei.e. 0.638 was recorded on Indian mustard anddbwe. 0.260 on cauliflower in 2004-05 and
similar observation was also found in second cragpm@eason of 2005-06. Fecundity of femalePofxylostella

decreased with advancing age and peak egg produetés found on the beginning of pivotal age andhthe
decreased with age and a variable post oviposfi@miod was also observed on mustaadieties whereas 3 days
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were recorded in both cropping years on cauliflowdustard varieties significantly?k0.05) affected the fecundity
of P. xylostellaMaximum number of eggs was laid By xylostellaon cauliflower and minimum oB. campestris
BSH-1 in both cropping years of 2004-05 and 2005f§1). Female survivorship &. xylostelladecreased with
advancement of age and maximum occurred on cauéflgcontrol) and minimum oB. junceaandB. campestris
var. BSH-1 in both the cropping seasons. Pre-oitiposperiod is 1-day on cauliflower but delayeddtalays when
larvae fed orB. campestrivar. Pusa Kalyani. Oviposition period varied amaéimg host plants tested as well as in
different cropping years. Females obtained fromlémeae fed on cauliflower continue to lay eggs f6rand 11
days in 2004-05 and 2005-06, respectively but GdmB. campestrisvar. BSH-1, while 6 and 7 days on Indian
mustard in 2004-05 and 2005-06, respectively.

The life indices parameter, Potential fecundR®) ¢f P. xylostellaobtained from the larva fed on cauliflower was
highest i.e. 120.10 and 116.90 in both croppingaes of 2004-05 and 2005-06, respectively and sstatinB.
campestrisvar. BSH-1 in both years (Table 1). 64.20 and 6&§@s/female was obtained when larva fedBon
junceain both cropping seasons, respectively. Net rapctide rate Ry) was found to be smallest i.e. 8.36 and
10.36 females/female oB. campestrisvar. BSH-1 in both cropping years, respectively did71 and 12.99
females/female was on Indian mustard in both tharsyeespectively an&®, was greatest when larva fed on
cauliflower in both the years. Fractional differenwas calculated between instantaneous rate oéaserand
intrinsic rate of increase &f. xylostellaon mustard varieties in both consecutive ye&rsxylostellaadult obtained
from the larva fed on cauliflower showed greatgs{0.1188 and 0.1215 females/female/day) in both mirgp
seasons. Whereas h napus, f was 0.0988 and 0.0969 females/female/day in batpping seasons, respectively
while, minimum (0.0537 and 0.0589 females/femalgydeas onB. campestrizvar. BSH-1(Table 1). Intrinsic rate
of increase was also tested by pseudo-jackknife aed result is given in the table that showed gmificant
difference in value of,, on cauliflower in comparison to jackknife testealue in both years, respectively while,
rest of host plants showed insignificant differentéests during both experimental years. Finite & increase of
cauliflower is significantly differed in comparisda other host plantd?. xylostellaobtained from larva fed oB.
campestrisvar. BSH-1 showed smallest (1.06 and 1.06 femalewfe/day) finite rate of increase in comparison to
1.13 females/female/day on cauliflower followed b0 females/female/day & napusin both cropping seasons
of 2004-05 and 2005-06. Mean length of generatighwas found shortest i.e. 30.58 and 30.84 daysaaiiflower
during both years, respectively. Whilg, was delayed to 39.76 and 39.80 days on Indianardigh 2004-05 and
2005-06, respectively, on cauliflower was significantly different to othkost plants tested in both yeafswas
not significantly different orB. napusand B. campestrisszar. Pusa Kalyani, as well as on Indian mustard Bnd
campestrisvar. BSH-1 during 2004-05. A significanP<€0.05) difference was found i, on B. campestrisvar.
Pusa Kalyani in both the years aBdnapusyielded a similar mean length of generation dutiogh the cropping
seasons. Fractional difference was obtained irected generation time)(and mean length of generatioh,)(on
mustard host plants. Corrected generation timeantifower differed in comparison to other hostmiatestedP.
xylostellacompleted one generation in 39.75 days on Indiastand during both years in comparison to 30.36 and
29.24 on cauliflower during 2004-05 and 2005-06peztively. Doubling time (DT) significantly?€0.05) differed
on different host plant$. xylostellaobtained from larva fed on cauliflower become deuhl5.83 and 5.70 days on
in 2004-05 and 2005-06, respectively whike, xylostellafed onB. campestrisrar. BSH-1 took 12.91 and 11.77
days to become double and 11.20 and 10.75 daysndianl mustard during both the years, respectively.
Multiplication rate ofP. xylostellafed on cauliflower was significantly faster thamet host plants. However, ARI
6.79x10° and 1.82x1Y individuals were produced on cauliflower duringtbthe seasons, respectively.

Effect of mustard varieties on development of P. xylostella

Development oP. xylostellasignificantly (P<0.05) varied when the larvae fed on mustard hoxdsatso differed in
two consecutive cropping seasons of 2004-05 and-R80(Table 2). Development of egg Bf xylostellaon
cauliflower significantly P<0.05) differed to that of Indian mustard aBdcampestrivar. BSH-1 during both the
cropping seasons. Egg development was complete@thand 5.10 days d campestrivar. BSH-1 during 2004-
05 and 2005-06, respectively, while 5.10 and 2&@san Indian mustard. First instar remained inenfior 4.90 and
5.00 days ofB. campestriwar. BSH-1 and passed significantly longer timenttteat on cauliflower (control) during
both cropping seasons, respectively. | instar cetagl the development in 4.80 and 4.70 days on nndiastard
while shorter time was observed Bnnapus andB. campestrivar. Pusa Kalyani. The development of Il instar on
cauliflower, B. napusand B. campestrisvar. Pusa Kalyani did not differed significantlytivieach other in the
cropping season of 2004-05 and significantly prgkmhon Indian mustard a8l campestrisrar. BSH-1. While
during cropping season of 2005-06, development iofstar fed on cauliflower significantly differed that of other
mustard hosts. Likewise Ill and IV instar developmsignificantly/non significantly varied among theustard
hosts. Pupal development varied when the larva Yegt@n cauliflower in comparison to mustard hasswvell as

in both cropping seasons. Minimum developmentaiopemwas observed on cauliflower and maximum Bn
campestrisvar. BSH-1 in both cropping seasons of 2004-05 20@b-06, respectively. Total developmental period
of immature stage (egg to emergence of adult) denably P<0.05) varied during both years of 2004-05 and 2005
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06. Shortest developmental period was on cauliftole prolonged (38.10 and 38.90 days)Rincampestrisar.
BSH-1 in both the cropping seasons, respectivalpeTtaken to complete the development in caulifiowas 28.10
days followed byB. napus29.54 days during 2004-05 and 2005-06, respeygtasedl 36.20 and 36.40 days on Indian
mustard on both cropping seasons, respectivelylté\dfiP. xylostellalive longer on cauliflower in comparison to
mustard varieties during both years of study whilgrtest 7 and 7.20 days occurredBortampestrizar. BSH-1.
Correlation was significantly/non-significantly fawrable/un-favourable for development Pf xylostellain both
years of study on mustard varieties. The thermalstzmt estimated by linear regression (Table 3 Tésult
showed that thermal constant varied in mustardetias and in both years of study. Pupal developroér.
xylostellarequired more degree days than that of individtedes of larva (Table 4).

DISCUSSION

In the present study, fecundity, was found to be highest on cauliflower (contraiyldhe lowest oB. campestris

var. BSH-1 in both cropping seasoms. was 88.45 and 90.45 when larvae raisedBBomapusvar. Neelam and

64.20 and 68.50 oB. junceavar. Pusa Bold in both cropping seasons, resp¢t{¥ig 1). Syed and Abro (2003),
reported that fecundity &. xylostellawas 118.7 and 82.00 @ campestriendB. napus,respectively.

Life indices of P. xylostellawere significantly P<0.05) differed on mustard varieties. High&st occurred on
cauliflower followed byB. napusvar. Neelam and the smallest (8.36 females/fenmaid). campestrivvar. BSH-1
(Fig 1) the [18] obtained a simild®, on B. napusbut higher (31.79 females/female) Bncampestriss compared
to present study. Intrinsic rate of increase vasigisstantially in two cropping seasong.was 0.0992 and 0.0537
females/female/day oB. napusvar. Neelam andB. campestrisvar. BSH-1, respectively. While, highey, was
reported by [18] on these two mustard varietiesaiMgeneration time substantially differed in twopging seasons
andT,. on cauliflower also significantly differed in coraison to mustard varietieB. xylostellarequired 39.65 and
39.76 days to complete a generatiorBortampestrivar. BSH-1 and. junceavar. Pusa Bold, respectively, while
33.36 days orB. napusvar. Neelam. (Syed & Abro 2003) reported that 20ahd 21.69 days required B
xylostellato complete one generation BnnapusandB. campestrisrespectively. In the present study, development
of immature stages was significantly fast i.e. B5a8@id 26.70 days on cauliflower in both croppinassas of 2004-
05 and 2005-06, respectively, but prolonged to @&s2d 38.10 days on Indian mustard Badampestrivar. BSH-

1, respectively. Female development was faste®.guncea whereas male larval development fasteBomapus
var. Liberty [15]. Ramegowada et al. (2006), repdrthat development of mature stagePofxylostellawas
completed in 34.13 days. It was concluded by [22}t tshortest development time and greater totglosition
(fecundity) on the host reflected suitability oethost plant. Degree day requirement for developmenrylostella
varies in different years as showed in the prestmty. Minimum 196.60 degree days required whevaléed on
cauliflower and maximum 351.72 degree daysBorcampestrisvar. BSH-1 during cropping seasons of 2004-05.
Degree-day requirement for developmenPofxylostelladepends on host plants and temperature and sigmily

greater degree-days was required to complete thelafament ofP. xylostellaat higher temperature than that of
lower temperatures [2].

Table 1 Lifeindicesof Plutella xylostella on mustard varieties

Host plant Pt R re Fir I A Te z R, DT AR

Cropping year (2004-05)

B. napusvar. Neelam 88.45b  27.01b 0.0988a 0.0992a 0.0954a 1.10a  33.3&8.23b 729.54b 6.99d 5.31E+15a
B. campestrivar. Pusa Kalyani 75.35c 16.73c  0.0838b  0.0839b  0.0832b 1.09a 33.6183.58b 279.89¢c 8.26¢C 1.99E+13a
B. campestriwar. BSH-1 54.00c 8.36c  0.0536c  0.0537c  0.0522c  1.06b  39.65a9.5438 69.89d 12.91a  3.25E+08a
B. junceavar. Pusa Bold 64.20d 11.71d 0.0618b 0.0619b 0.0617b 1.06b 39.7639.75a 137.12d 11.20b 6.49E+09a
Cauliflower 120.10a 36.85a 0.1180a 0.1188a 0.11034.13a  30.58c  30.36c  1357.92a 5.83d 6.79E+18a
LSD P=0.05 0.910 0.960 0.0290 0.0280 0.0165 0.058 1.420 0.75073.980 1.240 4.38E+13
df 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 14 4

F 92.660 75.230 14.850 15.28 42.86 187.63 80.410 9202. 0.040 114.770 1.720

R? 0.162 0.113 0.115 0.118 0.176 0.111 0.102 0.125 120.2 0.001 0.499
r -0.126 -0.092 0.071 0.066 0.138 -0.002 -0.219 $.20 -0.246 -0.266 -0.522

Cropping year (2005-06)

B. napusvar. Neelam 90.05b  26.45b 0.0969b 0.0974b  0.0921a 1.10a  33.8183.63c  699.60b 7.12c 2.75E+15a
B. campestrivar. Pusa Kalyani 76.20c 18.21c  0.0821c  0.0824c  0.0795a 1.09a 35.348b.22b 331.60c 8.41b 1.15E+13a
B. campestrizar. BSH-1 58.60e  10.36e  0.0588d 0.0589d 0.0581b 1.06a  39.74%9.69a  107.33e  11.77a 2.17E+09a
B. junceavar. Pusa Bold 68.50d 12.99d 0.0644d 0.0645d 0.0637b 1.07a 39.8089.75a 168.74d 10.75a  1.68E+10a
Cauliflower 116.90a 34.92a 0.1152a 0.1215a 0.0585h13a  30.84d 29.24d 1219.4la 5.70a  1.82E+19a
LSD P=0.05 1.52 2.45 0.0080 0.0130 0.0130 0.11 0.93 1.14 49.25 1.15 2.80E+12

df 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 144

F 63.240 12.590 20.530 19.35 20.05 31.24 125.860 184.5 2.420 56.270 1.820

R? 0.157 0.246 0.212 0.201 0.083 0.201 0.203 0.181 480.2 0.163 0.349

r 0.400 0.414 0.488 0.456 0.590 0.506 -0.525 -0.477 .309 -0.603 0.066

Values not followed by same letter are significadifferent (P=0.05) by DMRT
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Table 2 Effect of mustard varieties on the development of Plutella xylostella

Immature
| instar + Illinstar =  lllinstar+ IVinstar+ Pre-Pupa £ stage Adult +
Host plant Egg + SE SE SE SE SE SE Pupa = SE (Egg to pupa) SE
+ SE
Cropping year
2004-2005
B. napusvar. Neelam 4.20 = 4.20 + 410 + 3.90 + 3.90 + 1.00 £ 6.80 + 28.10 = 12,10 +
0.10a 0.09ab 0.12a 0.05a 0.08ab 0.08a 0.16b 0.75b 0.38d
B. campestrisvar. Pusa  4.50 + 4.44 + 4.30 + 4.00 + 4.10 + 1.20 £ 9.20 + 31.74 + 10.30 £
Kalyani 0.10b 0.10b 0.08a 0.14a 0.14b 0.05b 0.44c 1.18c 0.32c
B. campestrisvar. BSH- 5.20 + 4.90 + 5.20 + 4.30 + 4.80 + 1.50 £ 12.20 + 38.10 + 7.00 +
1 0.57c 0.22c 0.26b 0.14b 0.22c 0.10c 0.20e 1.85e 0.26a
B. junceavar. Pusa Bold 5.10 + 4.80 + 5.00 + 4.20 + 4.50 = 1.30 £ 11.30 £ 36.20 + 7.50 +
’ ’ 0.10c 0.24c 0.33b 0.14b 0.22c 0.11b 0.16d 1.77d 0.32b
Cauliflower 4.00 = 4.20 + 4.00 + 3.90 + 3.70 = 1.00 £ 5.10 + 25.90 + 14.20 £
0.27a 0.25a 0.33a 0.11a 0.14a 0.07a 0.24a 1.45a 0.16e
LSD P=0.05 0.38 0.26 0.39 0.14 0.30 0.13 0.62 0.49 0.45
df 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 144,
F 28.75 25.84 17.44 41.08 19.49 48.60 15.07 52.38 5936.
R? 0.955 0.909 0.916 0.916 0.980 0.938 0.820 0.983 710.9
r 0.191 -0.357 -0.618 -0.098 -0.107 -0.249 -0.331 316. -0.422
Cropping year
2005-2006
B. napusvar. Neelam 4.10 + 4.44 + 4.30 4.20 + 4.10 = 1.20 £ 7.20 + 29.54 + 12.50 +
’ ’ 0.30a 0.50a 0.21b 0.17a 0.14b 0.25b 0.35b 1.93b 0.72c
B. campestrisvar. Pusa  4.30 4.44 + 4.50 + 4.30 + 4.20 + 1.30 £ 9.40 + 3244 + 11.00 +
Kalyani 0.18a 0.20a 0.15¢ 0.14a 0.12b 0.52b 0.40c 1.71c 0.95b
B. campestrisvar. BSH- 5.10 + 5.00 + 5.30 + 4.90 + 4.70 = 1.60 12.30 £ 38.90 + 7.20 +
1 0.24b 0.22b 0.26e 0.22c 0.20d 0.26¢ 1.21e 2.96e 0.88a
B. junceavar. Pusa Bold 4.90 + 4.70 + 5.10 + 4.60 + 4.50 + 1.50 £ 11.10 £ 36.40 + 7.80 +
) : 0.29b 0.30ab 0.26d 0.17b 0.16c 0.47c 0.73d 2.38d 0.72a
Cauliflower 4.00 = 4.30 410 + 410 + 3.80 1.00 £ 5.40 + 26.70 = 14.70 £
0.27a 0.14a 0.12a 0.20a 0.34a 0.24a 0.91a 1.43a 0.91d
LSD P=0.05 0.35 0.45 0.18 0.21 0.12 0.16 0.38 0.53 0.97
df 4,14 4,14 4,14 4,14 4,14 4,14 4,14 4,14 144,
F 35.78 20.45 72.05 44.37 120.96 71.90 77.91 53.65 7235
R2 0.929 0.870 0.955 0.935 0.983 0.986 0.970 0.995 700.9
r 0.223 0.032 -0.044 -0.101 0.193 -0.306 -0.298 0.84 -0.163
2004-05 2005-06
140 4 r 40
36.85
34.92
120 1 A 1201 —&—Fecundity ~ —RO F 35
30
100 {
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Figure 1: Effect of mustard varieties on fecundity and net reproductive rate of P. xylostella
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Table 3 Estimates of linear regression of P. xylostella on mustard varieties

Host Plants a b R? k RSS
Cropping year (2004-05)

B. napusvar. Neelam 0.1595 0.0451 0.1103 22.17 0.4598
B. campestrivar. Pusa Kalyani 0.1764 0.0315 0.0813 31.75 0.4147
B. campestrizar. BSH-1 0.1669 0.0218 0.0626 45.87 0.1992
B. junceavar. Pusa Bold 0.1573 0.0293 0.0804 34.13 0.2754
Cauliflower 0.1541  0.0494 0.1382  20.24  0.4256
Cropping year (2005-06)

B. napusvar. Neelam 0.1785 0.0324 0.0893 30.86 0.3004
B. campestrivar. Pusa Kalyani 0.1867 0.0258 0.0661 38.76 0.2626
B. campestrizar. BSH-1 0.1683 0.0189 0.0552 5291 0.1715
B. junceavar. Pusa Bold 0.1739 0.0211 0.0605 47.39 0.1944
Cauliflower 0.1513 0.0486 0.1312 20.58 0.4373

Table 4 Degree days (Averaging method) for development of Plutella xylostella on mustard varieties

Immature stage

Host Plant Egg linstar Ilinstar lllinstar IVias Pre-pupa Pupa (egg to pupa)
Cropping (2004-05)
B. napusvar. Neelam 42.74  40.05 43.25 39.90 41.68 9.85 60.30 277.77
B. campestrivar. Pusa Kalyani 52.44  52.25 43.00 39.43 40.85 9.95 82.75 320.67
B. campestrizar. BSH-1 52.44  52.25 53.95 38.18 49.05 14.00 91.85 351.72
B. junceavar. Pusa Bold 52.44  52.25 53.95 38.18 49.05 7.55 79.85 333.27
Cauliflower 42.74  40.05 43.25 39.90 41.68 9.85 51.3  268.82
Cropping year (2005-06)
B. napusvar. Neelam 2595  31.15 28.05 24.70 22.55 6.35 46.35 185.10
B. campestrivar. Pusa Kalyani 25.95 31.15 34.40 31.05 28.90 6.35 60.60 218.40
B. campestrizar. BSH-1 32.65 38.70 34.05 28.55 30.90 11.45 81.90 258.20
B. junceavar. Pusa Bold 32.65 38.70 34.05 28.55 30.90 11.45 77.50 253.80
Cauliflower 25.95 31.15 28.05 24.70 22.55 6.35 80.8  169.60

Base temperature ) = 6.05°C
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