
Lombardy Larvae Pj 13_01_2016 

Procedure for larval monitoring for Popillia japonica until March 31 2016 

Time period: September 2015 - March 2016. 

Purpose: the intent behind the monitoring of the larvae of Popillia japonica (Pj) is to confirm the area in 

which the insect is present, according to the visual inspections conducted during the adult flying season in 

2015, as well as to provide indications regarding their population density.  

Larval monitoring will also be carried out in other periods during 2016, in order to pinpoint the optimal 

time for the application of insecticides in the soil and evaluate the efficacy of the official measures taken 

thus far; the activities to implement for these purposes lie outside the scope of this procedure. 

Sites monitored: larval monitoring is carried out in grassy meadows, especially irrigated ones, located in the 

infested area. In fact, Pj prefers to lay eggs in humid meadows. The eggs are deposited from June to 

October; larvae at every stage of development can be found in autumn, while at the start of winter all the 

larvae have reached the third and final stage. The larvae are found at a depth of no more than 20 cm, 

generally near the roots of herbaceous plants. Pj larvae are particularly plentiful on the banks of canals, 

where the soil is more humid, but to avoid overestimating the population, we have decided to carry out the 

intensive monitoring action requested by the national decree only in the grassy meadows. Other areas 

monitored include playgrounds and recreation spots with large grassy fields (at least 5,000 m2), riding 

stables and golf courses. 

For assessment purposes, some monitoring is also carried out in fields where crops such as corn and soya 

have been cultivated, because it is possible that Pj may deposit its eggs in this type of field. The lots 

cultivated with these crops are, however, not significant for the purpose of evaluating the population 

density expected when the adults emerge and begin to fly, because before May, the soil will be turned over 

and seeded, which will strongly reduce the amount of larvae. 

Personnel involved: the monitoring is carried out by the plant health service, which utilizes plant health 

inspectors and field monitors directly under its responsibility. The monitors operate in teams of three, 

where possible. 

The plant health service is assisted in this task by the Lombardy Valle del Ticino Park Agency.   

Monitoring modality 

1. Preliminary stage: the sites to be monitored will be identified based on the data available in the SIARL 

and DUSAF databanks and are indicated on a special map including, where possible, land office 

registrations and information on the owner/manager. In particular, the areas containing humid meadows 

and bogs are signaled. 

2. Field stage: check sheets contain the following information: date, township, inspectors, field code, GPS 

coordinates, number of larvae and the type of sample site, choosing one of the following options:  

 irrigated field;  

 non-irrigated field 

 crop cultivation (specify crop) 

 bog 

 fallow field 

 playground/recreational area (specify in notes if sports field, golf course, etc.) 



 woods 

 other (indicate type in remarks) 

To find Pj larvae, coring is the preferred technique, meaning using a shovel to extract cubic portions of soil, 

20 cm in depth, width and height, as indicated in the American literature. 4 core samples are taken for each 

grassy field with a surface area under 0.5 hectares. 6 samples are collected from fields with surface areas 

between 0.5 ha and 1 ha. If the surface area of the field monitored is greater than 1 ha, 2 additional core 

samples are collected for each extra hectare, over and above the basic 6. For example, a 4-hectare field is 

monitored by collecting 12 core samples. The arrangement of the cores within a field is decided upon by 

the field monitor team in charge, keeping in mind that Pj tends to prefer the cooler, shadier portions. 

Moreover, the American studies indicate that the insect appears to prefer downwind locations, near 

bushes, more to the south and east than north and west. So at least half the core samples must be 

collected near the edge where conditions are most favorable for egg deposition, and the others two-three 

dozen meters towards the middle. The distance between one core and the next should not be less than 20 

m, unless the reduced dimensions of the field make this impossible. 

IMPORTANT! The American literature proposes a larval sampling method whose statistical results can be 

used to evaluate the degree of infestation of a specific site, for certification purposes (for nurseries or 

rolls of grassy turf). For example, the method involves the collection of 20 cores in sites with surface 

areas under 0.5 ha, instead of the 4 collected with this procedure, and 30 cores for a surface area of 2 ha, 

instead of the 8 we collect. For the purposes of this procedure, the American literature itself admits that 

it makes little sense to carry out this type of sampling, because it requires too many resources and is too 

damaging. Given that the objective of the monitoring to be carried out with this procedure is to bet a 

rough idea of the population of larvae now present, the plant health service has decided to utilize the 

measure of number of larvae per square meter (derived from the average of larvae per core sample, 

multiplied by 25) as a qualitative datum, to be inserted in a map of an area, and not as an accurate 

quantification of the larval population for each individual site. After having drawn up the map, with the 

fields where larvae are present identified, the plant health service will operate in the areas where, 

according to the national decree, measures must be taken. The plant health service will try to define 

areas whose conditions are as similar as possible, and exceptional instances will be dealt with on a case 

by case basis. 

The core of soil is extracted and placed on a plastic tarpaulin or in a basin and crumbled to identify the 

larvae in it. All larvae suspected of being beetle larvae are collected in sample tubes containing 70% alcohol 

and labeled with the core sample code. The test tubes are then sent to the plant health laboratories for 

confirmation. The check sheets indicate the number of larvae found in each core sample. The number is 

confirmed or corrected after the laboratory identifies the larvae collected. After the soil and grassy mantle  

have been examined, they are replaced in their previous position. 

3. Laboratory stage: in the laboratory, the samples of beetle larvae collected are examined under the 

microscope to identify a distinctive morphological characteristic of Pj larvae, consisting of 2 series of spines 

(raster) located on the last segment of the abdomen, 6-7 in number, ventral to the anal opening and 

arranged in a “V”. If these are not present, the larva belongs to a species other than Popillia japonica.  

In case of doubt, or when the raster cannot be seen clearly, such as when only a fragment of larva is 

available, morphological identification is coupled with or replaced by bio-molecular analysis, consisting of 

the isolation of a fragment of DNA using the PCR (Polymerase chain reaction) technique, with universal 

barcode primers (LCO1490/HCO2198, Folmer et al, 1994), and then sequencing it. This is outsourced to 



specialised companies (GATC Biotech, Germany). The sequences obtained are then compared with 

standard Popillia japonica sequences, deposited in international databanks (BOLDSYSTEMS – Barcode Of 

Life Data Systems) and the degree of correspondence is determined. The DNA is extracted from a sample of 

the insect’s tissues, generally the limbs, using a protocol that involves the mechanical destruction of the 

sample CTAB 2% (Doyle&Doyle, modified) followed by immersion in chloroform/isoamyl alcohol 24:1, 

isopropanol and ethanol 70%.  

 

 

 

 

 

 

 

 

4. Data processing stage: the data collected during the three previous stages are processed to determine 

the classification of the various meadows and fields according to the pre-selected thresholds and to 

develop the specific maps for each area. The average levels of confirmed Pj larvae for each site are 

multiplied by 25 to obtain the density of larvae per square meter, which is then compared to the threshold 

levels established by decree. 

The position of meadows and fields with no larvae present permits a fairly accurate estimate of the borders 

of the infested area, given that those identified by the containment decree were, for practical management 

purposes, made to coincide with the administrative borders of the townships where the insect was present.  

Larval monitoring should permit the plant health service to have at its disposal, by March 31 2016, a 

database covering all the meadows and fields in the infested area, with: 

a. GPS coordinates and land office map coordinates 

b. Names and addresses (pec) of owners for ordnances (for lawns and meadows in areas with 

larval presence greater than 0) 

c. surface area 

d. numerical quantity of larva present  

and to obtain the following data: 

a. number of fields of each type: over threshold, under threshold and 0 presence 

b. number of fields for each township 

c. surface area of the fields broken down by type. 

 

Photo 1 – Larva of Popillia japonica, side view 

(photo: Taddei) 

Photo 2 – Larva of Popillia japonica, detail of 

raster (photo: Taddei) 


