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Abstract 
Studies were conducted at Aleisa and Alafua in Samoa, during 2004/2005, to assess the propriety of using pheromone 
trapping of Plutella xylostella as a tool for monitoring larval infestations in cabbage crops. Numbers of adults and larvae 
of P. xylostella present in cabbage crops were monitored, concurrently, on a weekly basis at the two sites over a period of 
13 and 15 months, respectively. Numbers of P. xylostella adults were monitored by using pheromone traps which were set 
up in cabbage fields, whereas numbers of larvae were monitored through visual observation of cabbage plants in the same 
fields where the pheromone traps were placed. Results showed that numbers of P. xylostella adults caught in pheromone 
traps were positively correlated with larval infestations in the crops (r = 0.894 for Aleisa, r = 0.589 for Alafua). Number 
of moths caught in traps explained 79.9% and 34.4% of variation in larval infestations at Aleisa and Alafua, respectively. 
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1 INTRODUCTION   

Diamondback moth (DBM), Plutella xylostella (L.) 
(Lepidoptera: Plutellidae), has been described as the most 
destructive insect pest of head cabbage and other crucifers 
in Samoa (Hollingsworth et al. 1984; Anonymous 1996) as 
well as in other parts of the world (Talekar and Shelton 
1993). The method most commonly used by farmers in 
Samoa to control this and other cabbage insect pests is by 
using synthetic insecticides, which are applied regularly 
from planting until harvest. However, it has been reported 
that DBM has the tendency to develop resistance to 
insecticides used against it (Talekar et al. 1985, 1990; 
Iqbal et al. 1996). Therefore, it is widely agreed that an 
integrated approach is the best way of achieving a 
sustainable management of this pest. It is also a well 
known fact that effective and efficient pest monitoring is 
an essential element of an integrated pest management 
system.  

Previous reports by several workers have indicated that 
pheromone trapping can be used as a monitoring tool in 
the management of DBM. In this regard, Baker et al. 
(1982) and Walker et al. (2003) had found that adult DBM 
catches correlated with larval populations in crops being 
monitored. Baker et al. (1982) had also found that adult 
DBM catches correlated with subsequent larval 
populations that occurred 11 to 12 days later. In New 
Zealand, Walker et al. (2003) found that increases in adult 
DBM trap catches predicted increases in larval infestations 
in some crucifer crops by two to three weeks. In India, 
Reddy and Guerrero (2001) reported that low numbers of 
adult DBM in pheromone traps was associated with low 
levels of damage caused by DBM larvae in cole crops. 
Capinera (2000) also stated that pheromone traps may 
predict DBM larval populations 11 to 21 days later.   

According to Walker et al. (2003), data from 
pheromone trapping can assist in decision making by 
helping farmers to identify risky periods when larval 

numbers in crops are likely to increase to damaging levels. 
They indicated that pheromone trapping could replace the 
need to scout crops for larvae. This would be advantageous 
because, according to Baker et al. (1982), it is difficult to 
sample DBM larvae in the growing crop due to their small 
size and tendency to be concealed in the heart leaves. 
Based on their study, Reddy and Guerrero (2001) also 
concluded that pheromone trapping was a selective and 
efficient tool for timing insecticide application in an IPM 
programme. In another study, Reddy and Guerrero (2000) 
found that an IPM programme based on DBM pheromone 
trap catch threshold, natural enemies and selective use of 
insecticides, was more effective in reducing the level of 
DBM damage compared to management based solely on 
insecticide use.  

This paper reports the findings of an investigation 
carried out to assess the propriety of using pheromone 
trapping for monitoring diamondback moth in cabbage 
crops under field conditions in Samoa.  
 
2 METHODS 

This investigation involved recording the numbers of 
DBM adults caught in pheromone traps mounted in 
cabbage crops, numbers of DBM larvae present in those 
crops, and analysis of these two categories of data to 
determine the nature of relationship between them. 

The investigation was carried out at two locations on 
Upolu Island, Samoa, during 2004 and 2005. One location 
was a small commercial farm at the village of Aleisa 
(13.88.S, 71.88.W), where cabbage was planted in an 
overlapping manner all-year-round. It was noted that 
insecticides (indoxacarb and pirimiphos-methyl) were 
sometimes applied to control leaf-eating caterpillars in the 
cabbage crops at this site. The second location was an 
experimental area at Alafua (15 – 17.S, 171 – 173.W), 
where cabbage was planted repeatedly nearly all-year-
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round. No insecticides were applied to control pests in the cabbage crops at this site. 
3 MONITORING OF DBM ADULT 

AND LARVAL NUMBERS  
Commercial DBM pheromone lure capsules 

[containing Z11-16:Ac (cis-Hexadecenyl acetate), Z11-
16:Ald (cis-11-Hexadecenal), and Z11-16:OH (cis-11-
Hexadecenol) (30:60:10)] placed on sticky bases in delta 
traps were used to monitor DBM adult numbers. The traps 
were monitored on a weekly basis over 15 and 13 months 
at Aleisa and Alafua, respectively. Trapping was done in 
the period between March 2004 and June 2005 in cabbage 
plots measuring 0.01ha to 0.0025ha. Two traps were 
mounted on wooden poles in a cabbage plot at each of the 
two locations. Traps were adjusted to hang just above the 
crop canopy at all growth stages. Lures and sticky bases 
were replaced every four weeks or sooner if the sticky 
surface lost its stickiness, for example due to being 
clogged with insects. Traps were monitored weekly and 
data were recorded on the numbers of DBM adults caught 
per trap. After counting and recording the number of 
moths caught, moths were removed from the sticky trap 
base and discarded. Mean number of DBM adults caught 
per trap per week was calculated for each site. 

Data was also collected, concurrently, on DBM larval 
infestations in the cabbage plots where the traps were set 
up. Average number of DBM larvae present on 30 
randomly selected plants was determined in each plot at 
weekly intervals. To do the observation, leaves of each 
randomly selected cabbage plant were carefully examined 
in situ in order to locate and count the number of DBM 
larvae present. DBM larvae were not removed from the 
plants after counting. 
The data for moth trap catches and larval infestations were 
compared in order to determine whether or not there was a 
correlation between them. The nature of relationship 
between the two types of data was assessed by correlation 

coefficient analysis and linear single regression, using 
Minitab statistical package version 11.  
 
4 RESULTS 

Population trends between adult DBM catches and 
larval infestations were similar at the two locations; when 
trap catches increased, larval infestation also increased 
correspondingly (Figure 1 and 2). At Aleisa, insecticides 
were sometimes applied to control leaf-eating caterpillars 
including DBM; this obviously would have reduced the 
number of DBM larvae present in the crop relative to the 
number of DBM adults during those times. Correlation 
analysis of data obtained showed significant correlation (at 
P = 0.05) between the number of moths caught in the 
pheromone traps and larval infestations in the crops, but 
the relationship was stronger at Aleisa than at Alafua (r = 
0.894 and r = 0.589, respectively). Also for both locations, 
linear regression analysis showed significant association 
(at P = 0.05) between trap catches and larval numbers. The 
regression equation for Aleisa was y = 0.0292 + 0.0648x 
and number of moths in the traps explained 79.9% of the 
variation in larval infestation. For Alafua, the regression 
equation was y = 0.090 + 0.0670x and number of moths in 
the trap explained 34.4% of the variation in larval 
infestations. The weaker relationship observed at Alafua is 
probably due to the generally low populations of DBM at 
this site, which in turn is thought to be mainly due to low 
levels and sometimes absence of cabbage crops at this site.  
Although Baker et al. (1982) and Walker et al. (2003) 
reported that adult DBM trapping predicted increases in 
larval infestations that occurred one or more weeks later, 
no distinct time lapse was observed between the onset of 
adult moth catches and larval infestations in corresponding 
crops in this present study (Figures 1 and 2). 
 

 
 

 
 
Figure 1. Weekly catches of adult Plutella xylostella in pheromone traps and weekly counts of larvae on cabbage plants at 
Aleisa, Samoa. 
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Figure 2. Weekly catches of adult Plutella xylostella in pheromone traps and weekly counts of larvae on cabbage plants at 
Alafua, Samoa. 

At Aleisa, DBM adult catches were relatively high 
from March 2004 to the last week of May 2004 and again 
from May 2005 to June 2005, but moth numbers were 
either very low or absent from June 2004 to April 2005 
(Figure 1). The highest peaks were recorded in the second 
week of April 2004 and last week of May 2005, indicating 
that peak moth activity was generally around similar 
periods in both years. Larval infestations were relatively 
high in the months of March 2004 to July 2004 and again 
from February 2004 to June 2005, but was either very low 
or absent between August 2004 and mid February 2005 
(Figure 1).  

At Alafua, there was no cabbage crop in March to the 
last week of April 2004. Relatively higher adult and larval 
populations were recorded in January to February 2005 
(Figure 2). Outside these periods, DBM was either absent 
or at very low population levels. The highest peak at this 
site was in the third week of January 2005. Catches of 
DBM adults and larval infestations were generally low at 
this site compared to Aleisa (Figure 1). 
 
5 DISCUSSION 

Results from this study showed that moth trap counts 
and larval infestations were positively correlated, so that 
when the number of moths caught in the pheromone traps 
increased, the number of larvae infesting the cabbage 
plants also increased (Figures 1 and 2). This positive 
relationship was observed for both locations. These 

observations are similar to those of Baker et al. (1982), 
Reddy and Guerrero (2001) and Walker et al. (2003) who 
found that adult DBM catches correlated with subsequent 
larval populations and damage levels. Consequently, 
Walker et al. (2003) have concluded that pheromone-based 
monitoring can be used to identify periods of DBM larval 
infestations and facilitate decision making concerning 
timing of insecticide application. Pheromone trapping is an 
easier tool for monitoring infestation levels compared to 
scouting for larvae in a crop (Baker et al. 1982). Therefore, 
the findings from this present study suggest that it is also 
possible to use levels of DBM adult catches in pheromone 
traps to predict changes in levels of DBM larval 
infestations in a cabbage crop in Samoa.   

However, although findings from this present study and 
previous reports (Baker et al. 1982; Capinera 2000; Reddy 
and Guerrero 2001; Walker et al. 2003) suggest that 
pheromone trapping could be a useful tool for monitoring 
DBM infestations in cabbages, there are indications that it 
may not be so useful in some situations. For instance, it 
appears that its efficiency for predicting larval infestation 
levels is influenced by the population of moths. This is 
because it was observed that at Alafua, where DBM 
populations were comparatively very low, the number of 
moths caught in the trap explained only 34.4% of the 
variation in larval infestations (regression equation y = 
0.090 + 0.0670x). In comparison, the number of moths 
caught in traps explained 79.9% of the variation in larval 
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infestation at Aleisa where DBM moth populations were 
higher(regression equation y = 0.0292 + 0.0648x). It also 
appears that pheromone trapping is not an efficient tool for 
monitoring larval infestations when populations are high, 
since Walker et al. (2003) found that large moth catches 
were not useful for predicting larval infestations. Further, 
it is envisaged that monitoring DBM infestations through 
pheromone trapping would be of little practical value 
during periods when other important pests of the crop are 
likely to occur concurrently, as was usually the case during 
this study, because crop scouting would still be necessary 
for the other pests. A similar view has also been expressed 
by Walker et al. (2003). 
In conclusion, findings from the present study suggest that 
pheromone trapping could be useful as a tool for 
monitoring DBM larval infestations in cabbage crops. It is 
easier to conduct than crop scouting for pests. However, 
the tool would be of little value under very low or high 
DBM populations, and during periods when crop scouting 
is also required for monitoring other important pests of the 
crop. Since the latter is a likely scenario in Samoa, crop 
scouting would still be the preferred method for 
monitoring DBM and other cabbage pests in the country.  
 
6 ACKNOWLEDGEMENTS 

We thank The University of the South Pacific for 
funding this research, and Mr. David Hunter for assistance 
with statistical analysis. 
 
REFERENCES 
Anonymous. 1996. Auala Tu’ufa’atasi mo le tausiga o toga 

kapisi i Samoa i sisifo. MAFFM, Samoa/SPC/GTZ. (In 
Samoan). 

Baker, P.B., Shelton, A.M. and Andaloro, J.T. 1982. 
Monitoring of diamondback moth (Lepidoptera: 
Yponomeutidae) in cabbage with pheromones. Journal 
of Economic Entomology 75(6), 1025–1028. 

Capinera, J.L. 2000. Diamondback moth. 
http://creatures.ifas.ufl.edu/veg/leaf/diamondback_moth.
htm [Accessed May 11, 2007]. 

Hollingsworth, R.G., Matalavea, S. and Hammans, H. 
1984. Insecticide experiment against pests of head 
cabbage in Western Samoa. Alafua Agriculture Bulletin 
9(3), 17–19. 

Iqbal, M., Verkerk, R.H., Furlong, M.J., Ong, P.C., Syed, 
A.R. and Wright, D.J. 1996. Evidence for resistance to 
Bacillus thuringiensis (Bt) subsp. kurstaki HD-1, Bt 
subsp. aizawai and abamectin in field populations of the 
diamondback moth from Malaysia. Pesticide Science 48, 
89–97. 

Reddy, G.V.P. and Guerrero, A. 2000. Pheromone-based 
integrated pest management to control the diamondback 
moth Plutella xylostella in cabbage fields. Pest 
Management Science 56, 882-888. 

Reddy, G.V.P. and Guerrero, A. 2001. Optimum timing of 
insecticide applications against diamondback moth 
Plutella xylostella in cole crops using threshold catches 
in sex pheromone traps. Pest Management Science 57(1), 
90-94. 

Talekar, N.S., Yang, H.C., Lee, S.T., Chen, B.S. and Sun, 
L.Y. (Compilers) 1985. Annotated Bibliography of 
Diamondback Moth. Shanhua, Taiwan. Asian Vegetable 
Research and Development Center. 469pp. 

Talekar, N.S., Yang, J.C. and Lee, S.T. (Compilers). 1990. 
Annotated Bibliography of Diamondback Moth volume 
2. Shanhua, Taiwan. Asian Vegetable Research and 
Development Center. 199pp. 

Talekar, N.S. and Shelton, A.M. 1993. Biology, ecology 
and management of diamond back moth. Annual Review 
of Entomology 38, 275-301. 

http://www.nysaes.cornell.edu/ent/dbm/review.html  
(Accessed December 21 2006) 

Walker, G.P., Wallace, A.R., Bush, R., Macdonald, F.H. 
and Suckling, D.M. 2003. Evaluation of pheromone 
trapping for prediction of diamondback moth infestations 
in vegetable brassicas. New Zealand Plant Protection 56, 
180–184.  
www.hortnet.co.nz/publications/npps
(Accessed February 18, 2004) 

 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.publish.csiro.au/journals/spjns 
 

http://www.hortnet.co.nz/publications/npps


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


