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Abstract: A six year field study was conducted from 2001-2002 to 20062007 at Punjab Agricultural University, Ludhiana, India to
study the losses in seed yield of different Brassica species (B. juncea, B. napus, B. carinata, B. rapa and Eruca sativa) by the infestation
of insect pests. The experiment was conducted in two different sets viz. protected/sprayed and unprotected, in a randomized block
design, with three replications. Data on the infestation of insect pests, and seed yield were recorded at weekly intervals and at harvest,
respectively. The loss in seed yield, due to mustard aphid and cabbage caterpillar, varied from 6.5 to 26.4 per cent. E. sativa suffered
the least loss in seed yield and harboured the minimum population of mustard aphid (2.1 aphids/plant) and cabbage caterpillar
(2.4 larvae/plant). On the other hand, B. carinata was highly susceptible to the cabbage caterpillar (26.2 larvae/plant) and suffered the

maximum yield loss (26.4%).
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INTRODUCTION

India is the largest importer and third largest consum-
er of edible oils after China and the European Union, with
a consumption of over 10 MT (Metric tones) of edible oils
per year (Agarwal 2007). To make India self sufficient in
oilseed production, we have to increase the production
and productivity of these oilseeds. In India, these energy
rich oilseed crops are grown mostly under energy de-
prived conditions, on marginal lands and poor soils.

Among the various oilseed crops, the oilseed Bras-
sica species, also collectively called rapeseed-mustard, is
composed largely of B. juncea, B. rapa, B. napus and B. cari-
nata. Rapeseed-mustard is ranked third at the global level
preceded by soybean and palm oil (Agnihotri and Prem
2007). About 44 per cent of the world’s average production
of rapeseed-mustard has been contributed by developing
countries, in particular China and India (FAOSTAT 2007).

The yield potential of rapeseed-mustard has not been
fully realized due to limits imposed upon it by a number
of biotic and abiotic factors. Among the various biotic fac-
tors, the attack of insect pests is the major limiting factor
in achieving higher productivity. Anumber of insect pests
are known to attack rapeseed-mustard right from sowing
till harvest. Only a few of the inects cause serious losses.
According to Dhaliwal et al. (2004), rapeseed-mustard in
India generally suffers a 30 per cent yield loss due to in-
sect pests. This loss amounts to 27 300 million of indian
rupees, annually (approximately 600 million US dollars).
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The estimation of crop damage due to insect pests is
critical to pest management as it helps in assigning priori-
ties on the basis of relative importance of different pests,
evaluating crop varieties for their resistance to pests and
deciding the allocations for research and extension in
plant protection. In Punjab, rapeseed-mustard suffers
yield losses mainly due to the attack of the mustard aphid,
Lipaphis erysimi Kaltenbach and cabbage caterpillar, Pieris
brassicae (Linnaeus). The activity and subsequent severity
of these pests varies under different agro climatic condi-
tion. For this reason,, a need was felt to generate location
specific information about the amount of damage that
these pests inflict on different oilseed Brassica.

The present study was undertaken to generate loca-
tion specific information about the amount of damage in-
flicted on oilseed Brassicas by insect pests, and to identify
gentotypes that suffer the least damage.

MATERIALS AND METHODS

The study was conducted during six rabi crop seasons
from 2001-2002 to 20062007 at the oilseeds research farm
of the Department of Plant Breeding and Genetics, Punjab
Agricultural University, Ludhiana, Punjab, India. The as-
sessment of yield losses was done on five major groups
of rapeseed-mustard viz. Brassica juncea, B. napus, B. cari-
nata, B. rapa and Eruca sativa. The experiment was laid out
in randomized block design, with two different sets viz.
protected and unprotected. The crop was sown in the third
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week of October. Plot size was kept at 4x3 m and there were
6 replications for each Brassica species, with 3 each for pro-
tected and unprotected sets. The protected set was kept free
from the attack of insect pests by spraying it three times
with Metasystox 25 EC (oxydemeton methyl 25 EC) and
Thiodan 35 EC (endosulfan 25 EC) @ 1250 ml/ha at 15 days
interval. In the unprotected set, only water spray was done
at the time of the insecticidal spray in the protected set.

Weekly observations, for the incidence of insect pests,
were made from 10 plants selected at random from each
plot. At the time of harvest, data on seed yield from pro-
tected and unprotected plots were recorded, and the
per cent yield losses were computed. The data on pest
incidence and yield loss for the six years were pooled to-
gether to have an overall picture of the loss in yield due
to pest incidence.

RESULTS AND DISCUSSION

Aphid population

In 20012002 crop season, the population of mustard
aphid varied from 0.0 to 23.8 aphids/plant in the unpro-
tected set while the protected set was free from any in-
festation of insect pests. The maximum population of
23.8 aphids/plant was observed on non Canola B. napus va-
riety, while there was no population on E. sativa (Table 1).

In 2002-2003, again the E. sativa was free from aphid
population in the unprotected set while the maximum
population of 21.1 aphids/plant was observed on B. rapa.
It was followed by non Canola B. napus (20.6 aphids/
plant), Canola B. napus (15.7 aphids/plant) and B. carinata
(10.2 aphids/plant). In the protected set, a very low popu-
lation of 0.7 and 3.9 aphids/plant was observed on Canola
B. napus and B. rapa, respectively. The remaining geno-
types were free from aphid infestation.

In 20032004, E. sativa harboured a minimum popu-
lation of 3.3 aphids/plant in the unprotected set while
the maximum population was observed on B. juncea
(17.3 aphids/plant). It was followed by B. rapa (15.7 aphids/
plant), non Canola B. napus (12.4 aphids/plant), B. carinata
(7.5 aphids/plant) and Canola B. napus (7.3 aphids/plant).
In the protected set a very low population of 0.7 and
1.5 aphids/plant was observed on B. carinata and non
Canola B. napus, respectively. The remaining genotypes
were free from aphid infestation.

In 2004-2005, E. sativa and B. juncea were not tested.
Thus, among the four genotypes, a minimum population
of 6.3 aphids/plant was observed on non Canola B. napus,
while the maximum population of 32.0 aphids/plant was
observed on Canola B. napus. It was followed by B. rapa
(25.6 aphids/plant) and B. carinata (7.3 aphids/plant).
In the protected set, a very negligible population of
1.5 aphids/plant was observed on Canola B. napus. Other
genotypes were free from aphid infestation.

In 2005-2006, E. sativa harboured a minimum popu-
lation of only 5.0 aphids/plant in the unprotected set,
while the maximum population of 97.7 aphids/plant was
observed on Canola B. napus. It was followed by B. rapa
(92.3 aphids/plant), Canola B. napus (51.5 aphids/plant),
B. juncea (38.0 aphids/plant) and B. carinata (20.0 aphids/
plant). In the protected set, a very low population of

1.5 and 2.0 aphids/plant was observed on B. juncea and
non Canola B. napus, respectively. The remaining geno-
types were free from aphid infestation.

In 2006-2007, again the minimum population of
2.4 aphids/plant was observed on E. sativa while the
maximum population was observed on Canola B. napus
(24.9 aphids/plant). It was followed by B. carinata (24.6
aphids/plant), non Canola B. napus (20.3 aphids/plant)
and B. juncea (12.4 aphids/plant). The protected set was
free from aphid infestation.

From the pooled data of six years, it is evident that the
mustard aphid population varied from 2.1 to 32.4 aphids/
plant on different genotypes. The maximum population
of 32.4 aphids/plant was observed on B. rapa. The aphid
population on the genotypes E. sativa and B. carinata (2.1
and 13.7/plant, respectively) was significantly lower than
that on B. rapa.

Cabbage caterpillar population

In the 2001-2002 crop season the cabbage caterpillar
population varied from 2.6 to 35.8 larvae/plant in the un-
protected set. The protected set was free from any cab-
bage caterpillar infestation. The minimum cabbage cat-
erpillar population of 2.6 larvae/plant was observed on
E. sativa while the maximum population on B. rapa was
(35.8 larvae/plant) (Table 2). It was followed by non Cano-
la B. napus (35.3 larvae/plant), B. carinata (29.8 larvae/
plant), B. juncea (14.3 larvae/plant) and Canola B. napus
(4.6 larvae/plant).

In 2002-2003, again the minimum population of
0.3 larvae/plant was observed on E. sativa while it was
maximum on B. carinata (9.5 larvae/plant) in the unpro-
tected set. Almost the same trend was observed in 2003—
2004 and 2004-2005, however, E. sativa was not included
in 2004-2005. In 2005-2006, E. sativa was free from any
cabbage caterpillar population, while the maximum pop-
ulation was observed on B. carinata (29.0 larvae/plant).
Almost the same trend was observed in 2006-2007, with
minimum population (8.3 larvae/plant) on E. sativa and
maximum (58.3) on B. carinata.

From the pooled data of six years, it is evident that
the cabbage caterpillar population varied from 2.4 to
26.2 larvae/plant on different genotypes. It was maximum
(26.2 larvae/plant) on B. carinata and minimum (2.4 lar-
vae/plant) on E. sativa. The population on B. carinata was
significantly lower than on the remaining genotypes.

Avoidable yield loss

In 2001-2002, the loss in the yield by insect pests var-
ied from 3.1 to 35.3 per cent on different genotypes (Ta-
ble 3). The maximum yield loss (35.3%) was observed in
genotype non Canola B. napus. It was followed by B. jun-
cea (10.7%) and B. carinata (9.2%). The remaining three
genotypes suffered much less yield loss. Canola B. napus,
E. sativa and B. rapa, had a yield loss of 5.7, 5.2 and 3.2 per
cent, respectively. Tables 1, 2 show the aphid and cabbage
caterpillar population numbers. From the data in these
tables it is evident that the 35.3 per cent yield loss in non
Canola B. napus corresponded with the high aphid popu-
lation of 23.8 aphids/plant, and high cabbage caterpillar
population of 35.3 larvae/plant under unsprayed condi-
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tions, in 2001-2002. Similarly, the low yield loss (5.2%) in
E. sativa corresponded with no aphid population and the
low cabbage caterpillar population (2.6 larvae/plant). The
yield loss in B. rapa was minimum (3.1%), although it har-
boured 35.8 larvae/plant of cabbage caterpillar.

In 2002-2003, the yield loss in different genotypes
varied from 0.0 to 33.4 per cent. The yield loss was maxi-
mum in B. rapa followed by non Canola B. napus (32.6%),
B. carinata (24.8%) and Canola B. napus (21.5%). Howev-
er, no yield loss was observed in E. sativa. In genotype
B. rapa, the maximum yield loss corresponded with the
maximum population of mustard aphid (21.1 aphids/
plant) and 3.7 larvae/plant of cabbage caterpillar under
unsprayed conditions. No population of mustard aphid
was observed in E. sativa, while the population of the cab-
bage caterpillar was only 0.3 larvae/plant. Consequently,
there was no yield loss in this genotype.

The yield loss in 2003—2004 varied from 1.5 to 16.7 per
cent on different genotypes. The genotype B. carinata re-
corded the maximum yield loss (16.7%). It was followed
by Canola B. napus (10.0%), B. rapa (9.7%), B. juncea (5.7%),
E. sativa (2.9%) and non Canola B. napus (1.5%). In B. cari-
nata, the maximum yield loss corresponded with the maxi-
mum population of cabbage caterpillar (13.3 larvae/plant)
under unsprayed conditions, while the population of mus-
tard aphid was 7.5 aphids/plant. Similarly, the only 2.9 per
cent yield loss in E. sativa corresponded with a minimum
population of cabbage caterpillar (0.7 larvae/ plant) and
low population of mustard aphid (3.3 aphids/plant).

In 2004-2005, the loss in seed yield varied from
4.6 per cent to as high as 57.3 per cent. The maximum loss
(57.3%) in B. carinata corresponded with the maximum
population of cabbage caterpillar (17.3 larvae/ plant) un-
der unsprayed conditions, while the population of mus-
tard aphid was 7.3 aphids/plant. The high loss in yield i.e.
28.8 and 22.5 per cent in B. rapa and Canola B. napus cor-
responded with high aphid population i.e. 25.6 and 32.0
aphids/plant, respectively. The loss in yield was minimum
(4.6%) in non Canola B. napus, which corresponded with
the minimum population of mustard aphid (6.3 aphids/
plant) as well as cabbage caterpillar (1.5 larvae/plant).

In 2005-2006, the yield loss in different species var-
ied from 4.8 to 33.2 per cent. Similar to what had been
observed in the previous year, the maximum loss in
seed yield in B. carinata (33.2%) corresponded with the
maximum population of cabbage caterpillar (29.0 lar-
vae/plant) while the population of mustard aphid was
20.0 aphids/plant. It was followed by non Canola B. na-
pus, Canola B. napus and B. rapa where the respective loss
in seed yield was 17.9, 17.6 and 15.9 per cent. The yield
loss in these genotypes corresponded with high aphid
population ie. 51.5, 97.7 and 92.3 aphids/plant in non
Canola B. napus, Canola B. napus and B. rapa, respectively.
The respective population of cabbage caterpillar was 10.7,
1.7 and 20.0 larvae/plant in these genotypes.

In 20062007, the loss in yield in various genotypes
varied from 4.8 to 19.8. The genotype B. carinata suf-
fered the maximum loss in seed yield (19.8%) which cor-
responded with the maximum population of cabbage
caterpillar (58.3 larvae/plant) and the high population
of mustard aphid (24.6 aphids/plant). It was followed

by non Canola B. napus and Canola B. napus (19.7 and
8.2% vyield loss, respectively). The respective popula-
tion of mustard aphid and cabbage caterpillar in these
genotypes was 20.3 and 24.9 aphids/ plant and 33.3 and
28.3 larvae/plant. The minimum loss in seed yield (4.8%)
in E. sativa corresponded with the minimum population
of mustard aphid (2.4 aphids/plant) and cabbage caterpil-
lar (8.3 larvae/plant).

Pooled data

Six years of pooled data on the loss in seed yield and
population of the mustard aphid and cabbage caterpillar
on different genotypes are presented in table 4. On the ba-
sis of six years of experiments, it can be stated that losses
in various genotypes due to insect pests varied from 6.5 to
26.4 per cent. The genotype B. carinata suffered the maxi-
mum loss in seed yield (26.4%). It was followed by non
Canola B. napus (20.7% loss), B. rapa (16.7%) and Canola
B. napus (11.6%). The genotypes B. juncea and E. sativa suf-
fered less than a 7 per cent loss in seed yield.

The population of the mustard aphid varied from
2.1 to 32.4 aphids/plant under unprotected conditions.
This aphid population was significantly lower in E. sa-
tiva than that in non Canola B. napus, Canola B. napus and
B. rapa. The population of the cabbage caterpillar varied
from 2.4 to 26.2 larvae/plant. The minimum population
was observed in E. sativa (2.4 larvae/plant), which was
significantly lower than non Canola B. napus, B. carinata
and B. rapa. The maximum population of cabbage cater-
pillar (26.2 larvae/plant) was recorded for B. carinata.

From the data it was evident that maximum yield loss
(26.4%) in B. carinata corresponded with the maximum
population of cabbage caterpillar (26.2 larvae/plant),
while the population of mustard aphid was 13.7 aphids/
plant. On the other hand, the minimum yield loss (6.5%)
in E. sativa corresponded with the minimum population
of mustard aphid (2.1 aphids/ plant) as well as cabbage
caterpillar (2.4 larvae/plant).

Patel et al. (2004) reported the losses in seed yield of In-
dian mustard, B. juncea by the mustard aphid to be 76.0 to
100.0 per cent under unsprayed conditions. Singh and Sa-
chan (1994) also reported avoidable losses due to mustard
aphid which were up to 69.6 per cent. Similarly, Bakhetia
(1984) observed a 57.8 to 80.6 per cent yield loss due to
mustard aphid. In Haryana, Singh et al. (1993) reported
38.20 to 46.56 per cent yield losses in susceptible cultivars
under unprotected conditions. However, no information
was available in literature about the yield losses in oilseed
Brassicas, by cabbage caterpillar.

CONCLUSION

Thus, from the present study it can be concluded that
yield losses in oilseed Brassica by insect pests, particu-
larly mustard aphid and cabbage caterpillar, vary from
6.5 to 26.4 per cent. E. sativa harboured a significantly
lower population of mustard aphid and cabbage caterpil-
lar than the remaining genotypes. B. carinata was highly
susceptible to the attack of cabbage caterpillar and B. rapa,
Canola B. napus and non Canola B. napus were susceptible
to the attack of cabbage caterpillar.



Quantification of avoidable yield losses in'

www.czasopisma.pan.pl P N www.journals.pan.pl
=

oilseed Brassica caused by insect pests 43

REFERENCES

Agarwal R.C. 2007. Indian Edible Oils Scenario. p. 27-32. In:
Souvenir, National Seminar on Changing Global Vegetable
Oils Scenario: Issues and Challenges Before India. Indian
Society of Oilseeds Research. Hyderabad, January 29-31,
2007, 91 pp.

Agnihotri A., Prem D. 2007. Oils Quality Improvement in Rape-
seed-Mustard. p. 33—43. In: Souvenir, National Seminar on
Changing Global Vegetable Oils Scenario: Issues and Chal-
lenges Before India. January 29-31, 2007, 91 pp.

Bakhetia D.R.C. 1984. Chemical control of Lipaphis erysimi
(Kaltenbach) on rapeseed and mustard crop in Punjab.
J. Res. Punjab Agric. Univ. 21 (1): 63-75.

Dhaliwal G.S., Arora R., Dhawan A.K. 2004. Crop losses due to
insect-pests in Indian agriculture. Indian J. Ecol. 31 (1): 1-7.

FAOSTAT 2007. Food and Agriculture Organization Statistics.
http://fao.rog/faostat/ collection?subset=agriculture.

Patel S.R., Awasthi A K., Tomar R.K.S. 2004. Assessment of yield
losses in mustard (Brassica juncea L.) due to mustard aphid
(Lipaphis erysimi Kalt.) under different thermal environ-
ments in Eastern Central India. Appl. Ecol. Environ. Res.
2 (1): 1-15.

Singh H., Singh B., Gupta S.K. 1993. Response of mustard aphid,
Lipaphis erysimi (Kalt.) to different cultivars of Brassica un-
der protected and unprotected conditions. J. Insect Sci.
6 (1): 117-118.

Singh C.P,, Sachan G.C. 1994. Assessment of yield losses in yel-
low sarson due to mustard aphid, Lipaphis erysimi (Kalt.).
J. Oilseeds Res. 11 (2): 179-184.

POLISH SUMMARY

OCENA STRAT PLONU NASION ROSLIN
OLEISTYCH Z RODZAJU BRASSICA
POWODOWANYCH PRZEZ SZKODNIKI

W latach 2001-2007 na Uniwersytecie Rolniczym Pen-
jab w Ludhianie (Indie), prowadzono 6-letnie badania
polowe nad okresleniem strat w plonach nasion réznych
gatunkow roslin, nalezacych do rodzaju Brassica (Brassi-
ca junicea, B. carinata, B. rapa, Eruca sativa), spowodowa-
nych przez szkodniki. Doswiadczenie polowe zalozono
metoda blokéw losowanych w trzech powtorzeniach,
z uwzglednieniem dwoch wariantéw — rosliny chronio-
ne/opryskiwane oraz kontrola — rosliny nie chronione.
Obserwacje nasilenia wystepowania szkodliwych owa-
dow prowadzono z tygodniowymi przerwami, a dane
dotyczace plonu uzyskano po zbiorze nasion. Straty
plonu nasion spowodowane opanowaniem roélin przez
mszyce Lipaphis erysimi oraz gasienice bielinka kapustni-
ka Pieris brassicae wynosily 6,6-26,4%. Najmniejsze straty
w plonach nasion stwierdzono w przypadku roélin ru-
koli (Eruca sativa), opanowanych w niewielkim stopniu
przez populacje mszycy L. erysimi (2,1 mszyc/rosline)
i gasienice kapustnych (2,4 larw/rosling). Rosliny B. cari-
nata byty bardzo podatne na zerowanie gasienic kapust-
nych (26.2 larw/rosling) i reagowaly maksymalng stratg
plonu (26,4%).



