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INTERNATIONAL STANDARD

1SO 3998-1977 (E)

Textiles — Determination of resistance to certain insect

pests

0 INTRODUCTION

Some methods previously utilized for testing resistance of
textiles tq insect pests relied solely on loss of mass of the
test specinens exposed to larvae as the criterion of damage
and this ]\: of course, the most objective result which can
be obtainpd. However, with pile fabrics, if the larvae cut
the roots| of the pile or nap, significant loss of pile can
sometime$ be caused before the larvae die. In this case, the
loss in mafs of the test specimen may be above the generally
acceptabl¢ limit although no damage is visible to the naked
eye, and the fabric may be accepted as adequately proofed.
Converselly, fabrics with a smooth milled surface, and fine
knitwear,| may have a loss in mass below the acceptable
limit, but|still show enough damage for them to be assessed
as insuffigiently proofed. Thus although determinations of
mass are frecorded in this method, subjective visual obser-
vations oh the condition of the fabric and larvae play.an
equal paft in the assessment. In most cases the lodses in
mass will reinforce the visual observations.

1 SCOPE AND FIELD OF APPLICATION

This Intdrnational Standard specifiesya method for the
determingtion of the resistance (©f, textiles to the larvae
of certain} insects. It is applicable to all textiles containing
animal filbre in any proportion,*Information relating to the
breeding pf the larvae is given in the annex.

Conditiorped Motacity control specimens and test specimens
of known @ass are placed in contact with selected larvae
for 14 days: i i ;

of the attack on test specimens and the condition of the
test larvae are ascertained to assess the resistance of each
test specimen.

3 APPARATUS

3.1 Metal containers, the covers of which are pierced with
ventilating holes, shallow, large enough to permit the test
larvae to remain in contact with, or move away from, the
test specimens. A suitable size is 45 mm diameter, 10 mm
height.

3.2 Flexible forceps and camel hair brush with pesticide-
free bristles.

3.3 Weighing bottles, with stoppers:

3.4 Balance capable of détermining mass|to an accuracy
of 0,1 mg.

3.5 Stamp of diameter 40 £ 1,56 mm for punching circular
test specimens:

4_CONDITIONING, REARING AND TESTING ATMOS-
PHERE

The atmosphere for conditioning, rearing and testing shall
have a relative humidity of 65+ 2 % and 3 temperature as
specified below, depending on the type off insect or pest.

Attagenus piceus } °
Anthrenus flavipes 27:1°¢C
Tineola bisselliella 24+1°C
Tinea pellionella 25+1°C
5 SPECIMENS
5.1 Number

5.1.1 Test specimens

Select at random eight test specimens from the sample of

i e _tested, at widely spaced intervals. Use four
of these as test specimens and four as moisture regain
controls.

5.1.2 Test control specimens

As it is essential to provide a control on the larval voracity,
select eight test control specimens of undyed unproofed
woollen material or yarn corresponding to the sample to be
tested. Use four of these eight specimens as voracity controls
and four as moisture regain controls.

NOTE — A test control specimen should be known to support insect
growth and should preferably, but not necessarily, be of the same
type of material as the test specimen. A test control specimen is
used to check that the test has been done correctly and that the
test larvae are viable.
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5.2 Form and characteristics

The specimens shall be of the forms and sizes given in
table 1.

TABLE 1 — Form and size of specimens

Material Form and size

Woven or knitted fabrics, Disks, 40 mm in diameter

felts and furs

Carpets Squares approximately

controls by means of pointed forceps and a camel hair
brush (3.2). Transfer the test specimens, the voracity
controls and the moisture regain controls to small tared
weighing bottles (3.3).

7.5 Determine the mass separately of the test specimens,
the voracity controls and the moisture regain controls.

7.6 |If the mean loss in mass of the four voracity controls
(see 8.1) is less than 35 mg, or if any single value is less than
25 mg,or if more than 28 % aof the contral larvae die or

30 mm X 30 mm, with tufts
and/or loops along the edges
intact

Carpet pile alon 200 mg specimens

Yarn 200 mg specimens, wound
into a loose hank in the
container

6 TEST INSEC|TS

6.1 The larva df any of the following test insects may be
used as agreed tp between the parties interested in the test
results :

Attagenus piceus (Oliv.)
= Attagenus megatoma (Fabr.) (beetle)

— Anthrenu$ flavipes (Le Conte)
= Anthrenus vorax (Waterhouse) (beetle)

|

Tineola bisselliella (Hummel) (moth)

Tinea pelffonella (Linn.) (moth)

6.2 Details of lpreeding of the above larvae are-given in the

annex. There m
ferences among
type of rearing
deviation in the

y be variations in the life gycle’due to dif-
strains of the same species, of insects or the
medium used, which~may call for some
hge of the larvae used for tests. In that case,

the deviation should be indicated\in the test report. Dif-

ferences caused
are largely ove

by variation in“teémperature and humidity
come by use”of the standard conditions

pupate, declare the test invalid.

8 EXPRESSION OF RESULTS

8.1 Method of calculation and formula

Determine the loss in mass, Am;/of each test spegimen and
voracity control, due to inseet-feeding, as follows :

mgy X mg
Amp=—"—""—"-m,
my
where

mg is@he mass of the test specimen or voracity control
before exposure to larvae;

n7; is the mass of the test specimen or voracity control
after exposure to larvae;

m, is the mean initial mass of appropriate|moisture
regain controls;

mg, is the mean final mass of appropriate [moisture
regain controls.
8.2 Visual assessment of proofness

Examine each test specimen and assess the visible damage
using the symbols given in tables 2 and 3.

TABLE 2 — Estimation of cropping

given in clause 4

7 PROCEDURE

7.1 Condition all sixteen specimens in the atmosphere
specified in clause 4, for 24 h, then determine the mass of
each separately in a stoppered weighing bottle (3.3) to an
accuracy of 0,1 mg.

7.2 Place each of the specimens of known mass in a
separate container (3.1). On to each of the four test speci-
mens and the four voracity control specimens place fifteen
larvae of the selected insect or pest.

7.3 Keep the sixteen containers in the dark, in the test
atmosphere, for a period of 14 days.

7.4 After this time, remove all larvae, cast skins, excre-
ment and loose fibres from the test specimens and voracity

Symbol Cropping : Visible surface damage
1 No detectable damage
2 Very slight visible cropping
3 Moderate cropping
4 Very heavy cropping
TABLE 3 — Estimation of holes
Symbol Estimation of holes
A No detectable damage
B Yarn or fibres partially severed
C A few small holes; yarn or
fibres severed
D Several large holes
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8.3 Visual assessment of larval condition

Count and record for each test specimen the number of
larvae in each of the following conditions :

a) live;
b) dead;

c) pupating.

ISO 3998-1977 (E)

8.4.2 A tested sample of fabric, carpet or yarn shall be
considered satisfactorily resistant if the attack level is
assessed as less than that defined as borderline under
8.4.1 a), b) and c).

8.4.3 A tested sample of fabric, carpet or yarn shall be
considered inadequately resistant if the attack level is
assessed as greater than that defined as borderline under
8.4.1 a), b) and c). If the estimation of holes is assessed as
C or D on any one test specimen, the sample falls into this
category.

8.4 Assegsment of resistance

8.4.1 A fested sample of fabric, carpet or yarn shall be
considered a borderline case of satisfactory resistance if
any of thq following applies :

a) visiple surface damage and estimation of holes is
assessedl as attack level 2 B on two of the test disks or
squareg, or two test lengths of yarn, with the remaining
test spqgcimens undamaged;

b) visiple surface damage and estimation of holes is
assessedl as attack level 3 B on any one test disk or
square,|or one test length of yarn, with the yarn or fibres
partially severed at more than one point (indicative of
uneven| proofer application), with the remaining test
specimgns undamaged;

c) no purface damage is visible to the naked eye but the
mean Ipss in mass is greater than 15,0 mg or the loss>in
mass of any one test specimen is greater than 20,0 -mg.
(This s|tuation occurs not infrequently on carpets, furs
and fabrics with a loosely raised rough pile; or thick
yarns with a loose hairy surface.)

9 TEST REPORT
The test report shall include the foIIong particulars :

a) a statement that thg ‘phocedure was performed in
accordance with this International Stand4rd;

b) type of textile.material under test;

c) whether or(hot the sample has be¢n subjected to
laundering.ox/dry cleaning;

d) typecoflarvae used;
e) “larval condition at end of test (see 8.3);

f}* mean loss in mass, in milligrams, df the four test
specimens (see 8.1);

g) an assessment of visible damage (see §.2);

h) mean loss in mass, in milligrams, of the four voracity
controls (see 8.1);

i) any deviation from the specified test grocedure;

j) resistance assessment.
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ANNEX

BREEDING OF LARVAE

A.1 PRINCIPLE

The insect pests are cultured on suitable media for specified
times under controlled atmospheric conditions. The cultures

Medium 2

Scoured, undyed, wool fabric is treated with a solution
of cholesterol in light petroleum (boiling point 60 to

are sieved, and [the larvae are collected for use in the test.

A.2 INSECTS

The method dgscribes procedures for rearing and main-
taining the following insect pests :

— Attagenus piceus (Oliv.)
= Attagenus megatoma (Fabr.) (beetle)

Anthrenus flavipes (Le Conte)
= Anthrenus vorax (Waterhouse) (beetle)

Tineola bjsselliella (Hummel) (moth)

Tinea pellionella (Linn.) (moth)

A.3 APPARATUS

A.3.1 Rearing fontainers — glass jars of suitable shape and
volume, providgd with fine mesh metal screen or cloth
covers.

A.3.2 Test sievps, of nominal sizes of aperture as foljows :

0,180 mm
0,80 mm
1,00 mm
1,25 mm

A.4 MEDIA

Six types of mefia commonly used to culture textile pests
are described.

80 C) to obtain a 1 % deposit of sterol onythe fabrics.
The solvent is removed by heating and the'\fabtic treated
with an agueous suspension of brewer’s, yeast tp provide,
after drying, a 50 to 80 % deposit.

Medium 3
Casein (to pass through
a 0,180 mm sieve) 45¢
Casein flour 45¢g
Powdered brewgr’s yeast 9 g
Cholesterol 19
Medium 4

Virdin wool, either as chopped fibres or yarr, impreg-
nated with cholesterol and brewer’s yeast.

Medium 5
Pure casein 46 g
Glucose 46 g
Brewer’s yeast 5¢
Appropriate mixture
of mineral salts® 29
Cholesterol 19

The elements shall be finely ground and mjxed dry.

Medium 6

All-wool worsted white serge, impregnated wjth a 5 %
dispersion of brewer’s yeast in water.

Medium 1
Fishmeal 704 A.5 PROCEDURE
Cornmeal 25g

Powdered brewer’s yeast 5g

This formulation shall be ground to pass through a
0,80 mm sieve.

A.5.1 Rearing conditions

Use the conditions of atmospheric temperature and humidity
described in clause 4 for rearing the larvae.

1) The mixture of salts referred to as MD No. 185 of Ets NBC, Cleveland, Ohio (U.S.A.), is suitable.

4
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