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BACKGROUND Term tes, known for their destfuctive activity, are
responsiblg éﬂy agproxinately 1 billion dollars danage_to_bU|Id|ngs each
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METHODS AND COMPOSITIONS TO MONITOR AND
CONTROL TERMITES

BACKGROUND
Termites, known for their destructive

activity, are responsible for approximately 1 billion
dollars damage to building each year. The onset of the
termite activity is generally difficult to detect and
control since the destruction occurs internally within
wooden structures and may provide no external signs of
damage until termite infestation has caused significant
destruction.

Generally, prevention of termite destruction
has focussed on how to deter termites. For example,
coating or treating the wood used in building the
structure with materials which termites dislike or
rodding and trenching around the perimeter of the home,
and injecting a pesticide to protect the home.

However, both methods advocate the indiscriminate use
of toxicants without the benefit of preliminary moni-
-toring of the area to determine if and where termites
are present.

SUMMARY OF THE INVENTION

The present invention relates to methods and
compositions to monitor for termite infestations and a
method for controlling termites if an infestation has
occurred. These methods make use of the foraging and
other social behaviors of the termite as a way of



toring of the area to determne if and where termtes are present.
SUWWARY OF THE | NVENTI QN The present inverition relates to nethods
and conpositions to nonitor termte infestations and a nmethod for

controlling termtes if an infestation has occurred. These nethods make use
of the foraging and other social behaviors of termtes'rhiss;,setaag/weynméraced

-2- targeting the termte colony itself with an insecti

More specifically, the present nonitoring cogposition in I
source, a nitrogen source, water and agar or other suita i'ng
nutrient nmedium The nonitoring nmethod provides placing the nonitoring
conposition in a cartridge having at | east one hole near the | ocus of the
suspect - ed terntatgatiing tthearskrnsiites cdlamy NttSeef caithigge for ternmites

or signs of term oalsf Jﬁrnites have infested the cartridge, controlling
the termtes isngéggﬁﬁﬁf ed by replacing the first cartridge with a second
cartridge which in additioMore tSpegifiicakiyyg the present monitoring

composition includes a cellulose source; a nitrogen
source, water and agar or other suitable binding
nutrient medium. The monitoring method provides
placing the monitoring composition in a cartridge
having at least one hole near the locus of the suspect-~
ed termite activity and later checking the cartridge
for termites or signs of termites. If termites have
infested the cartridge, controlling the termites is
accomplished by replacing the first cartridge with a
second cartridge which in addition to the monitoring
composition, includes a pesticide.

ose

DETAILFD DESCRIPTION OF THE PREFERRED EMBODIMENTS

The monitoring composition, and method,
unlike the past methods of deterring termites, utilize
termites' natural foraging and social behaviors. The
composition is ﬁesigned so that if termites encounter
it, they will recruit nestmates, occupy the composition
and consume it in preference to the structure to be

protected. Rather than focusing on what termites
dislike, the present invention is concerned with what

termites need and therefor want instinctively to
maximize their nutrition.

Termites are primarily known for eating wood;
however, wood generally contains both cellulose which
termites use and lignin which is indigestible to
termites. Therefore, the monitoring composition should
contain wood with a high cellulose to lignin ratio.
Further, decayed wood is appealing to termites.
However, different woods are subject to different kinds
of decay. Many are decayed by fungi, but there are
many different fungi and therefore thousands of



conposition, includes a pesticide. DETAI LED DESCRI PTI ON OF THE
PREFERRED. EMBODI MENTS - The nonitoring conpositian, and nethod,
unli ke the past nethods of deterring termtes, utilize termtes’ natural
foragi ng and soci al behaviors. The conposition is dedlhigiSbet
termtes encounter it, they will recruit nestmates, ‘ SItIOﬂ
and consune it in preference to the structure to be prE t han
focusing on what termtes dislike, the preseu |nvent|on |s concerned with
what termtes need and therefore want instinctively to maximze their
nutrition. Termtes are primarily known for eating wood; however,
wood generally contains both cellulose which termtes use and I|gn|n whi ch
i s indigestible Pesﬁéb#ﬁtb§°PnQ§ﬂﬂt§wpftﬁhardnwaxnprqpessposnanynoghouIg

ntain wood wt | R copidayo | a W00
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I's appealing to ern1tes However fferent i I fferent
ki nds of decay. ease gexmite Spovivershim.  Haweven, tdifferent
fungi and therefdeeerheneands @h obstacle for the present invent3on.

Advantageously of the thousands of tree species it is
found that white birch (Betula) has the characteristics
sought by the present invention. It has a high cellu-

lose to lignin ratio and few, if any, secondary
compounds that deter termite feeding or survivorship.
Upon decay, it yields a highly attractive food source
that stimulates recruitment and consumption. White
birch (Betula papyrifera) is especially preferred.
However, the cellulose SOurce'of the present invéention
may also be totally or partially synthetic in origin.
The cellulose source of the present invention
may include mixtures of different wood species and/or
processed purified cellulose and/or derivatives of
cellulose such as methoxylated cellulose. For example
the cellulose source may be a mixture of decayed birch
and commercially available processed or purified
cellulose. In accordance with the present invention it
may be advantageous for commercial production to employ
commercially available forms of cellulose such as
microcrystalline cellulose either alone or mixed with
small amounts of decayed birch as the cellulose source.
In addition to cellulose, termites need
moisture and nitrogen and therefore the monitoring
composition preferably includes water and a nitrogen
source utilizable by termites, such as uric acid. The
addition of a nitrogen source, in accordance with the
present invention, significantly increases recruitment,
initiation of consumption and rate of utilization of
the monitoring composition. Finally, the monitoring
composition can also include a suitable nutrient
binding medium such as agar or agar/water gel mixture.



possi bl e by-products of the decay process. Many of these secondary
conmpounds .deter termte_ feeding or decrease termte,survival. However ,
that deterrence is an obstacle for the present invention, Advantageously,

out of thousands of tree species it is found that mhﬂzk%hégmaiﬁi&tul a) has

the characteristics sought by the present invention. { aee| | u-
lose to lignin ratio and few, if any, secondary conp r

termte feeding or survival. Upon decay, it yields a i ve food
source that stinulates recruitnent and con3&mption. Wite birch (Betula
papyrifera) is especially preferred. However, the cellul ose source of the
present invention may also be totally or partially synthetic in origin,

The cel l ul ose source of t r ' tipn_Jymay_jnclude m.,xtures of
di fferent wood species an oéf) %‘?ﬁ%ﬁ%gﬁ%ﬁfﬁ% ‘Béﬂ'ﬁl Beptinges:
derivatives of GomRANERLS ehH the Mmeenmbkoringdcomposition Are Elmxibid.he

cel | ul ose sour cenEpdi-entigd W ﬁiée&éy&d(ﬁiéfbﬁﬁdssﬂ rCii% 'y
avai |l abl e processed gr Burlfled cel | ul | n accordance Wt e present
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i nvention it may e (RRFUIRE (RTRETAR AR DR seRelled by &e@ spch -
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incl udes water 3pgeFetalIG0 OW Oy Utdrdd 2§k PYod £ &Sé,wa%l} as uric
acid. The addltl(grr]:eoffer%brlll} rlo er{:osozusr%c)e‘, I n accordance wth the
It is important to note that the monitoring
composition does not attract termites per se. One
would not want to attract.termites and create a problem
where none existed before. However, because termites
prefer consuming the monitoring composition, once the
termites discover it, they will return to it and
recruit others. Subterranean termites tunnel
underground and will tunnel into the monitoring
composition. The termites will stimulate other colony
members to use the food, then return to the colony and
share the food. These behavioral patterns are utilized
to great advantage in the monitoring and controlling
methods of the present invention.
The monitoring method of the present inven-
tion includes placing the monitoring composition in a
cartridge having at least one hole near the locus of
the suspected termite activity and later checking the
cartridge for termites, signs of termites or termite
damage. The cartridge is more fully described in
patent application serial no. filed concurrent-
ly herewith and hereby incorporated by reference. The
cartridge may be placed in the ground around the
perimeter of a home, for example. Alternatively the
cartridge may be placed directly on wooden beams.
After allowing the termites, if any, an opportunity to
locate the monitoring composition, the cartridge is



present invention, significantly increases recruitnent, initiation of
consupptioen and rate of_utilization of the nonitoring conposition, Finally,

the nmonitoring conpositi®n can also include a sui t% ilsghegt%aghgegkeiiicggi ng

medi um such as agar or agar/water gel mxture.

-4- The proportions of the above mntionec{WHHﬂEU t he

nmoni toring conposition are flexible. The percentage ni trogen
source) is inportant because termites can be repelled by too much nitrogen.
General ly a preferred conposition includes™~ 0.25%to 5% of uric acid,
30% to 90% birch (preferably 70%to 85%, 0%to 1% agar (preferabllyt

0.1%- 1% and 10% to 60% water (preferably 15%to 25%.
i's inportant to M@véaaanahehaeﬁaa%begvﬁeﬁaase&p%gt $eet 11 el f a%ycn

' te es and Ccreate a
e T o e g e i s et
consumi ng the noridroy i bgnnelporeftoby teempitee,t OkTahgs othetO\Wigrd . they
Wl return to iy 304 to indicate the presence of termites. Proper

‘placement of the cartridge or cartridges is naturally
important. A single cartridge may not be discovered by
termites and therefore a plurality of cartridges are
generally used in accordance with the present inven-
tion. Advantageously once the monitoring cartridges
have been placed, they may be checked and rechecked
until termite activity has been found. Indiscriminate
use of pesticides is avoided because no pesticide or
toxicant is used until termites have been located.

If termite presence is detected in the above
method of monitoring for termites, the cartridge may be
replaced with a second cartridge which includes a
insecticide. The second cartridge preferably contains
a slow-acting toxicant, insect growth regulator, or
pathogen mixed with the monitoring composition and has
and identical hole placement. By replacing the second
cartridge exactly where the first had been and by
having the identical (or nearly identical) hole
pPlacement, the tunnels in the soil or wooden beam
leading to the cartridge are not disturbed. A slow-
acting toxicant or pesticide is preferable because the
termites gathering the food then bring the insecticide
back to the colony and transfer it to colony members
that have not fed directly at the bait, thus reducing
the size of the colony.

In order to facilitate a further understand-
ing of the invention, the following examples are
presented primarily for the purpose of illustrating
certain more specific details thereof. The invention
is not to be deemed limited thereby except as defined
in the clainms.



recruit others, Subterranean termtes tunnel underground and will tunnel
into.,the nonitoring conposition. The termtes wll—stinulate other col ony
menbers to use the food, then return to the colony dnd share the food.
These behavioral patterns are utilized to great advantage in the nonitoring
and controlling nethods of the present invention. The nonitoring
nmet hod of the present inven- tion includes placing the nonitoring
conposition in a cartridge having at | east_gne hole near the | ocus of the
suspected termte activity and | ater checking the cartridge for termtes,
signs of termtes or termte damage. The cartridge is nore fully described
in US. Patent No. 5,329, 726.

The cartridge may be placed in the groupgamppgng the perimeter of a home,
for exanpl e. Alkgrnatlv-LX t he ,artéldne be\- aced directly on wooden
beans. After al IFowrhg i Pyt Bt ’unlty to locate the
noni toring conposition, th%.ﬁgrofldgerlss dlssolved in 750ml boiling

5 lemoved andueekedrl gl nykenal §ggaaofaate&%ﬁsspmﬁuchnaé' ggs include

observing term tes consum ng_the conp
.begins to gel.

The bark is removed from decayed white birch
{Betula papvrifera). The wood is placed in a high
powered blender with water in approximately a volume
ratio of 1 part water to 3 parts wood. The wood and
water are blended thoroughly until a uniform pulp
material is achieved. The wet pulp is towel dried to
remove excess liquid. The birch pulp is combined with
the agar mixture in a 4:1 volumetric ratio (birch pulp
to agar mixture). After combining the birch pulp and
agar mixture uric acid is added in a wet weight ratio
of one part uric acid to 99 parts birch pulp/agar
mixture.

: EXAMPLE 2
Preparation of Termiticide Composition
The diagnostic bait composition of Example 1
is prepared and 0.25% hydramethylnon, a delayed-action
toxicant, is added to form the Termiticide Composition.

EXAMPLE 3
Field Comparison of Pine to Birch

Nineteen locations are selected to monitor
for termite infestation. 1In each location pine stakes
and decayed birch baits are placed in the ground to
compare the response of termites to pine (the building
material generally used in wooden houses) to birch (the
wood used in the diagnostic bait composition of Example
1). Ten to seventy days later the stakes are checked
for the degree to which they are utilized by termites.



tion, tunnels left by termtes, or any other signs known to indicate the
presence of termtes. Proper placenent of the cartridge or cartridges is
naturally inportant. A gingle cartridge may not be discovered by ternites
and therefore a plurality of cartridges are generally used in accordance
with the present inven- tion. Advantageously, once the nonitoring
cartridges have been placed, they may be checked and rechecked until

termte activity has been found. Indiscrimnate use of pesticides is
avoi ded because no pesticide or toxicant i=s7used until termtes have been
| ocat ed. If termite presence is detected in the above nethod of

nmonitoring for termtes, the cartridge nay be replaced with a second
cartridge which h@ﬁludes n insecticide. The second cartridge preferably
contains a sl ow 3&4Ehds sdaneky eskimatipglihe muphex 9 trrpikesgah ni xed
with the nonitorithe taitotid ithe arshrest Brdeterss aRgitwdd) acement . By
replacing the second cartridge exactly where the first had been and by
having the identical (or nearly identical) hole placenent, the tunnels in
the soil or wooden beam | efhenFasultis are dispjayed irotTable kbed. A 5l ow
acting toxicant or pesticide is preferable because the termtes gathering
the food then bring the insecticide back tQ _the colony and transfer it to
col ony nmenbers that have not fed directl#ﬂgﬂﬁLﬂe bait, thus reducing the
size of the col ony. In order to facilitate a further understand-

ing of the inventi sthe follow ng | es are present rimarily for
t he purpose of i#*%%#%#%ﬁ ng certain ggggfspecific det ai | reof. The

i nvention

1 0 >1,000
2 0 >1,000
3 0 >1,000
4 0 >1,000
5 0 >1,000
6 <10 >1,000
7 o : >1,000
8 <10 >1,000
9 <10 >1,000
10 o >1,000
11 0 >1,000
12 0 > 100
13 <10 > 100
14 0 > 100
15 o > 100
16 o >1,000
17 o > 100
18 o > 100
19 ) > 100



is not to be deened |imted thereby except as defined in the clains.

EXAMRPLE 1. Preparati on of Monitoring Conposition - 9.5g of agar is
di ssolved in 750m boiling water. The m xture is cooled to the point that
it begins to gel. The bark is renmoved from decayed white birch

(Betul a papyrifera). The wood is placed in a high powered blender with
water in approximtely a volune ratio of 1 part water to 3 parts wood. The
wood and water are bl ended thoroughly until a uniformpulp naterial is
achieved. The wet pulp is towel dried to +~8move excess liquid. The birch
pul p is conbined with the agar m xture in a 4:1 volunetric ratio (birch
pulp to agar m xture). After conbining the birch pulp and
EXAMPLE 4
i en Su entat
Two monitoring compositions are prepared in

accordance with example 1 except that the second does

not have any uric acid added. The compositions are

placed in a petri dish with termites and observed to

count the number of termites on each composition at

different times. The results are listed in Table 2.



agar mxture uric acid is added in a wet weight ratio of one part uric acid
to 99 parts birch pul p/agar m xture. _ EXAVPLE 2
Preparation of Termticide Conposition The! di aghostic bait
conposition of Exanple 1 is prepared and 0.25% hydranet hyl non, a

del ayed-action toxicant, is added to formthe Termticide Conposition.
EXAMPLE 3 Field Conparison of Pine to Birch Ni net een | ocati ons
are selected to nonitor for termte infestation. In each |ocation pine

st akes and decayed birch baits are placed i the ground to conpare the
response of termtes to pine (the building material generally used in
wooden houses) to birch (the wood used in the diagnostic bait conposition
of Exanple 1). Ten to seventy days |later the stakes are checked for the
degree to which they are utilized by termtes.

Table 2
Observation time: § Termites on composition

Day: (hxr} uz + -
1 01:00 15 6
02:00 4 7

09:00 10 0

19:00 10 1

21:00 8 1

22:00 7 1

22:30 5 2

23:00 6 o

24:00 8 0

2 00:30 9 1
01:00 8 0

10:30 9 7

11:00 8 12

12:00 9 3

13:30 15 8

14:30 6 5

15:30 5 4

17:00 13 5

18:00 10 4

19:30 10 6

20:00 8 4

21:00 20 3

22:00 12 3

23:00 10 2

24:00 15 9



-7- This is done by estimating the nunber of ternites at the bait to the

nearest order of nagnitude. The results are displayed in Table
1. Table 1 Locati on Pi ne
Birch 1 0 >1, 000 2
0 >1, 000 3 0 >1, 000 4
0 >1, 000 5 0 >1, 000 6
<10 >1, 000 7 -10- 0 >1, 000 8
<10 >1, 000 9 <10 >1,000 10
0 >1,000 11 0 >1,000 12
0 > 100 Table 2 {(cont.)
Observation time: # Termites on composition
Day: (hr) EZ + -
3 18:30 i3 7
19:00 10 8
21:00 15 7
22:00 13 8
24:00 lée 12
4 21:00 19 9
22:00 27 9
5 21:00 12 4
24:00 14 3
6 12:30 11 8
14:30 . 6 5
17:30 6 4
22:00 10 6
7 10:00 8 3
20:00 18 - 3
22:30 15 2
23:30 10 6
8 10:00 12 9
22:00 10 4
9 10:00 12 5
12:30 7 4
20:00 ) 13 5
24:00 10 4
10 10:30 12 6
20:00 13 5



13 <10 > 100 14 0

> 100 156 0 > 100 .16 0
>1,000 17 0 > 100 18
> 100 19 0 > 100 This S

Ni t rogen Suppl ement ati on Two nonitoring conp pcepar ed
I n accordance with exanple 1 except that the second do uric
acid added. The conpositions are placed in _a petri dis and

observed to count the nunber of termites 6#¥€ach conposition at different
times. The results are listed in Table 2.

-

EXAMPLE S

Secondary Kill

A group of 100 termites is allowed to feed at
a toxic bait for 24 or 48 hours. The concentration of
hydramethylnon is 0.5% and 2% in the replicates carried
out. At the end of the 24 hour or 48 hour exposure
period, 30 termites are removed from each group and
placed in a new nest with 70 termites that have had no
exposure to toxicant-containing food. Mortality is
then recorded in these colonies. If cumulative
mortality exceeds 30, it is evidence that the toxicant
has been transferred from the exposed termites to the
non-exposed termites by social food flow. . That is,
termites that have fed on toxic food regurgitate a
portion of that food to other colony members.
Therefore, termites are killed indirectly:; all members
of a colony do not need to feed directly at a
toxicant-containing bait for control of the entire
colony to be effective.

The results are listed in Table 3.
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23:
01:

12:

15

15:

13

19:
22:

10

00

00

00
30
30
00

6

2 - 00: 30
' 8

11: 00
9

8 14: 30
5

5 18: 00
10

21: 00
12

2 Control of TefWifés

0 24: 00
_3 9 ‘
0 10: 30
8 12
3 13: 30
6
413~ 17: 00
10
6 20: 00
20 3
EXAMPLE 6 23: 00
15

Two monitoring compositions are made in
accordance with Example 1 except that to the first is
added 0.1% hydramethylnon and to the second is added

0.25% hydramethylnon.

A third monitoring composition

with no hydramethylnon acts as the control composition.
These are separately employed to treat termite colonies
consisting of 75, 100, and 100 termites respectively.

The results are listed in Table 4.



-10- Table 2 (cont.) Qbs
# Term tes on conpositien Day: ‘}
+ 3 18:30 13 '
19: 00 10 21
15 7 22: 00 1
24: 00 16 12 4 21
19 9 22: 00 4- 27
5 . 21: 00 i 2 4
24: 00 14 6
11 8 - 14: 30 6
17: 30 6 ‘Table 4 22
10 6 7 10; 00
20: 00 18 2
15 2 eatment >3l%0
DAYS MORTALITY CUM.% MORTALITY CUM.%
b 0 0 0 0
2 0 0 0 0
3 0 0 0] 0
4 0 0 0 0
5 3 4% 3 3%
6 0 4% 0 33
7 0 4% 2 5%
8 0 4% 2 7%
9 0 4% 0 7%
10 0 4% 0 7%
11 1 5.3% 0 7%
12 0 5.3% 12 19%
13 o 5.3% 12 31%
14 7 14.6% 0 31%
15 4 20% 67 98%
16 5 26.7% 2 100%
17 15 46.7% - -
18 7 56% - -
19 10 69.3% - -
20 7 78.7% - -
21 5 85.3% - -
22 4 90.6% - -
23 T* 100% - -

ervation tine:
N err]

7

: 00

3 8
: 00

12: 30
: 00

8
2: 30

5 :
Treatment .25%10 Control 6

MORTALITY

OOOOOOOOQOOOOOOOOOOO0.00

* Because some termites die during the course of the
experiment and are consumed by nestmates, all termites

are counted at the end of the test.

The number that

have been consumed by nestmates is added to the final
One hundred percent of the termites
were dead on day 23.

mortality count.

3



8 . 10: 00 12 9

22: 00 . — 10 4 9 ~ 10: 00

12 5 Cod 12: 30 ! 7 4
20: 00 13 5 24: 00

10 4 10 10: 30 12 6

20: 00 13 5 Secondary Kill
A group of 100 termites is allowed to feeglgt a toxic bait for 24 or 48

hours. The concentration of hydranethyl non"Ts 0.5%and 2% in the replicates
carried

EXAMPLIE 7

Termites from two locales are allowed to feed
on the monitoring composition bait for a period of
seven days. They are then offered a bait containing
either 0.5% or 2% hydramethylnon, and the time course
of mortality is followed. The results (Table 5) show
that termites conditioned to feed on diagnostic bait do
not discriminate against the same bait when
hydramethylnon is added.

The results are listed in Table 5.



out. At the end of the=24 hour or 48 houf exposure period, 30 termtes are
renoved from each group and placed in a new nest with 70 ternites that have
had no exposure to toxicant-containing food. Mdrtality is then recorded in
these colonies. If cunulative nortality exceeds 30, it is evidence that the
t oxi cant has been transferred fromthe exposed termtes to the non-exposed
termtes by social food flow That is, termtes that have fed on toxic food
regurgitate a portion of that food to other colony nenbers. Therefore,
termtes are killed indirectly; all menbers of a colony do not need to feed
directly on a toxicant-containing bait for control of the entire colony to

be effective. The results are |listed imTabI“e'&' gg - 12
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What is claimed is:

1. A composition for monitoring for ter-
mites comprising about 30% to 90% of a cellulose
source, about 0.25% to 5% of a nitrogen source
utilizable by termites, about 10% to 60% water and 0%
to about 1% of a suitable nutrient binding medium.

2. The monitoring composition according to
claim 1 wherein the cellulose source comprises purified
cellulose.

3. The monitoring composition according to
claim 2 wherein the nitrogen source is uric acid and
the nutrient binding medium is agar or an agar/water
gel mixture.

4. The monitoring composition according to
claim 2 comprising about 70% to 85% of the cellulose
source, about 0.5% to 2% of the nitrogen source, and
about 15% to 25% water.

5. The monitoring composition according to
claim 4 wherein the cellulose source further comprises

birch.

6. A method of monitoring for termites
comprising placing a monitoring composition in a
cartridge or other device, said cartridge or other
device having at least one hole, in or near the locus
of the suspected termite activity; and checking the
cartridge for signs of termites.

7. A method of controlling termites com-
prising monitoring for termite infestation, said
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monitoring for termite infestation comprising placing a
monitoring composition in a cartridge or other device,
said cartridge or other device having at least one
hole, in or near the locus of the suspected termite
activity; and checking the cartridge for signs of
termites; determining that termites are present; and
replacing said first cartridge with a second cartridge
containing a pesticide.

8. The method according to claim 7 wherein
the monitoring composition is the composition described
in claim 1.

9. The method according to claim 8 wherein
the pesticide is a termiticide, insect growth regulator
or pathogen.

10. The method according to claim 9 wherein
the termiticide is hydramethylnon.
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made in accordance with Exanple 1 except that to mme~nhy t i $a& d'?"
hydr amet hyl non and to the second is added 0.2596hydE£U@%15£'ﬁc@e%A b;g """

noni toring conposition with no hydramethyl non agt s; asgthe co
conposi tion. 0#
consi sting of 75, 100, and 100 term tes-respectijv

These are separately enployed to trleat termte’ on|e§
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HETHODS AND COMPOSITIONS TO MONITOR AND
CONTROL TERMITES

BACRGROUND
Termites, known fox their destructive
activity, are responsible for approximately L billion

dollars damage to buildings each year. The onset of the

termite activity is gesnerally difficult to datect and
controlbecause thedestruction. cccurs internally within
woodan structures and may provids no external signs of

damage uncil termite infestation has caused significant

destruction.
Generally, prevention of termite destruction

hag focussed on hoW to deter termites. For exanmple,
coating or trearing the wood used in building the
structure with materials which termites dislike, or

rodding and trenching around the perimeter of the honme-

and injecting a pesticide to protect the honme,

However, both methods advocate the indiscriminate use
of toxicants without the benefit of prelinminary moni-
toring of the area to determine i{f and where termites

are present.

SUMMARY QOF THE INVENTION

The present invention relates to methods and
compositions to monitor termite infestations and a
method for controlling termites if an infestation has
occurred., These methods make use of the foraging and
other social behaviors of termites as a way of




The results are listed in Table 4.
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More specifically, the present monitoring
composition includes a cellulose source, a nitrogen
source, water and agar or other suitable binding
nutrient medium. The monitoring method provides
placing the monitoring composition in a cartridge
having at least one hole near the locus of the suspect-
ed termite activity and later checking the cartridge
for termites or signs of termites. If termites have
infested the cartridge, controlling the termites is
accomplished by replacing the first cartridge with a
second cartridge which in addition to the monitoring

conposition, includes a pesticide.

DETAIL.ED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The monitoring composition, and method,
unlike the past methods of deterring termites, utilize
The
composition is designed so that if termites encounter

termites®' natural foraging and social behaviors.

it, they will recruit nestmates, occupy the composition
and consume it in preference to the structure to be
protected. Rather than focusing on what termites
dislike, the present invention is concerned with what
termites need and therefore want instinctively to
maxinize their nutrition.

Termites are primarily known for eating wood;
however, wood generally contains both cellulose which
termites use and lignin which is indigestible to
termites. Therefore, the monitoring composition should
contain wood with a high cellulose to lignin ratio.
Further, decayed wood is appealing to termites.
However, different woods are subject to different kinds
of decay. Many are decayed by fungi, but there are

many different fungi and therefore thousands of
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98% 0 p6ssible bydfprodu28s7%f the decay procd({®do Many ©0f17

0
}5 4e. 7/£hese @gﬁ?ndary cawaounds g%ﬁ?% termite géed‘ng 39@ 0 20
7 78. 7% decrease termite survival. 0 21 However, that 85.3%
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nest mat es, termtes ar'e counted at the end of the test. The nunber that

have been cofioundd thathéthhkeecbirshadBesuia)t Ra st ithed ThAxafreyissdss one
hundred percgap Qb WP i BEESeNE’ EndeAL18R.da% t2has a high cellu-
lose to lignin ratio and few, if any, secondary
compounds that deter termite feeding or survival.
Upon decay, it yilelds a highly attractive food sourcae
that stimnulates recruitment and consumption. White
birch (Betula papvyrifera) is especially preferred.
Howevex, the cellulose source of the present invention
may also be totally or partially synthetic in origin,
Tha cellulose source of the present invention
may include nixtures of different wood species and/or
processed purified cellulose and/or derivatives of
cellulose such as methoxylatad cellulose, For example
the cellulose source may be a mixture of decayed birch
and commercially available processed or purified
callulose. In accordance with the present invention it
may be advantageous for commerclal production to employ
commercially avalleble forms of cellulose such as
nicrocrystalline cellulose either alone or nixed with
spall amounts of decayed birch as the cellulose source.
In addition to cellulose, termites need
noisturs and nitrogen and therefore the monitoring
composition preferably includes water and a nitrogen
source utilizable by termites, such as uric acid. The
addition of a nitrogen source, in accordance with the
present invention, significantly increases recruitment,
initiation of consumption and rate of utilization of
the monitoring compesition, Finally, the ronitoring
composition can also includs a suitable nutrient
binding medium such as agar or agar/water gel mixture,
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| ocales are allowed to feed on the nonitoring conpositj
of seven days. They are then offered a bait containing
hydr amet hyl non, and the tine course of nortality is fo

EXAVPLE 7 Ter

(Tabl e 5) show that ternites conditioned to feed on di pgnostic bait do nbt

di scrim nate agai nst the sanme bait mheﬁ“hydranethylnonJ;iJﬂﬂnaxf
The results are listed in Table 5. -

The proportions of t%g-above mentioned
components of the monitoring composition are flexible.
The percentage of uric acid (nitrogen source) is
important because termites can be repelled by too much
nitrogen. Generally a preferred composition includes

.+ 0.25% to 5% of uric acid, 30% to 90% birch
(preferably 70% to 85%), 0% to 1% agar
(preferably 0.1% - 1%) and 10% to 60% water

(preferably 15% to 25%).

It is important to note that the monitoring
composition does not attract termites per se. One
would not want to attract termites and create a problen
where none existed before. However, because termites
prefer consuming the monitoring composition, once the
termites discover it, they will return to it and
recruit others. Subterranean termites tunnel
underground and will tunnel into the monitoring
composition. The termites will stimulate other colony
nembers to use the food, then return to the colony and
share the food. These behavioral patterns are utilized
to great advantage in the monitoring and controlling
methods of the present invention.

The monitoring method of the present inven-
tion includes placing the monitoring composition in a
cartridge having at least one hole near the locus of
the suspected termite activity and later checking the
cartridge for termites, signs of termites or termite
damage. The cartridge is more fully described in U.s.
Patent No. 5,329,726.

_ The
cartridge may be placed in the ground around the
perimeter of a home, for example. Alternatively the
cartridge may be placed directly on wooden beams.
After allowing the termites, if any, an opportunity to
locate the monitoring composition, the cartridge is
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removed and checked for visual signs of termites. Such
signg include observing termites consuming the composi-
tion, tunnels left by termites, or any other signs
kndwn to indicate the presence of termites, Propar
placement of the cartridge or cartridges is naturally
important. A single cartridge may not ba discovered by
termites and therefore a plurality of cartridges are
generally used in accordanca with the present inven-
tion. Advantageously, once the monitoring cartridges
have bheen placed, they ray be checked and rechacked
until termite activity has been found. Indiscriminate
use of pesticides is avoided because no pesticide or
toxicant is used until termites have been lccated.

If termite presence is detected in the above
method of monitering for termites, the cartridge may be
replaced with a second cartridge which includes an
insecticide. The second cartridge preferably contains
a slow-acting toxicant, insect growth regulator, or
pathogen mixed with the monitoring composition and has
an identical hola placement. By replacing tha second
cartridge exactly whera the first had been and by
having the identical (or nearly identical) hole
placement, the tunnels in the s0il oxr wooden bean
leading to the cartridge are not disturbed, A slow~
acting toxicant or pesticide is preferable because the
termites gathering the food then bring the insecticide
back to tha colony and transfer it to colony members
that hava not fed directly on the bait, thus raducing

the size of the colony.
In order to facllitata a fuxther understand-

‘ing of the invention, the following examples are
presented primarily for the purpose of illustrating
certain more specific details thereof, The invention
is not to ba deemed limited thereby except as defined
in the claims.
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EXAMPLE S

Secondarv Rill

A group of 100 termites is allowed to feed at
a toxic bait for 24 or 48 hours. The concantration of
hydramethylnon is 0.5% and 2% in the replicates carried
out. At the end of the 24 hour or 48 hour exposure
period, 30 termites are removed from each group and
placed in a new nest with 70 termites that have had no
exposure to toxicant-containing food, Mortality is
then recorded in these colonies. If cumulative
mortality exceeds 30, it is evidance that the toxicant
has been transferred from the exposed tarmites to ths
non~exposed termites by social food flow. That is,
termites that have fed on toxic food requrgitate a
portion of that food to other colony members,
Therefore, termites are killed indirectly; all menbars
of a coloeny do not need to feed dirsctlyon a
toxicant-containing bait for control of the entire
colony to ba aeffective,

Tha rasults are listed i{n Table 3,
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conposition for nonitoring termtes conprising, on a weight basis, 30%to
90% of a substantially nontoxic, highly pal atable cellul ose source for
nonitoring termtes selected fromthe group consisting of decayed birch,
partially decayed birch, processed cellulose, purified cellulose and a
conbi nati on thereof, sald cel lul ose source being effective for an early
di agnosi s of tern1te activity ortermte infestation, 0.25%to 5% of an

exogenous nitro gam SHEE’@ le by termtes sel ect ed fromthe group

Consi sting of A u1i\7ab 10% to 60% wat er
\ onposition for cont I‘ WI le

nutrient bindin
conprising a pegtifci Gzﬁ Ayeég?%ct i ye amount of a pestic¢ide and®*a ronrtoring
i hg conposition conprises, on a weight

conposition; whgrgin the nonjt
basis, 30%to 90% of a substantiallly nont ex7<€, highly pal atable cellul ose
source for nonitiowd ected fromthe group consisting of

decayed birch, partially decayed birch, é lalBsssed cellul ose, purified

cel lul ose and a conbi nation thereof, sai d cel l ul ose source bei ng effective
for an early diagnosis of termte act|V|ty or termte infestation, 0.25%
to 5% of an exogenous nitrogen source utilizable by termtes selected from
the group consisting of urea and uric acid, 10%to 60% water and 0% to 1%

of a nutri emtAlkbmgosigonridinidhitoring termites comprising, on a weight basis, 30% to 90% of
a substantially nontoxic, highly pealatable cellulose source for monitoring termites

selected from the group consisting of decayed birch, parially decayed birch, processed
cellulose, purified cellulose and a combination thereof, said celiulose source being
effective for an early diagnosis of termite activity or termite infestation, 0.25% o 5% of an
€xogenous nitrogen source utilizable by termites selected from the group consisting of
urea and uric acid, 10% to 60% water and 0% to 1% of a nutrient binding medium.

2. A composition for controlling termites comprising a pesticidally effective amount of a
pesticide and a monitoring composition; wherein the monitoring composition comprises,
on a weight basis, 30% to 90% of a substantially nontoxic, highly palatable celiulose
source for monitoring termites selected from the group consisting of decayed birch,
partially decayed birch, processed cellulose, purified cellulose and a combination
thereof, said cellulose source being effective for an early diagnosis of termite activity or
termite infestation, 0.25% to 5% of an exogenous nitrogen source utilizable by termites
selected from the group consisting of urea and uric acid, 10% to 60% water and 0% fo

% of a nutrient binding medium.

3. The composition according to Claims 1 or 2 wherein the nitrogen source is uric acid

and the nutrient binding medium is agar or an agar/water gel mixture.

4, The composition according to Claims 1 or 2 comprising 70% to 85% of the purified
cellulose, 0.5% to 2% of the nitrogen source, and 15% to 25% waler.



3. 'The conposition according to Clains 1 or 2 wherein the nitrogen source
Is uric acid and the nutrient binding nediumis agar or an agar/water gel

m Xt ure. 4. The conposition according to Clains 1 or 2 conprising 70%to
85% of the purified cellulose, 0.5%to 2% of the nitrogen source, and 15%
to 25% wat er . 5. A nmethod of controlling termtes

conprising nonitoring for termte infestation, said nonitoring for termte
i nfestation conprising placing a nonitoring conposition according to any
one of Clainms 1, 3 or 4 in a cartridge or other device, said cartridge or
ot her device having at | east one hole, in or near the ftocus of the

suspected termte activity; and checking the cartri '
0 O 0 i

termtes; determning that ternites are present;
= -18-

5. A method of controlling termites comprising monitoring for termite infestation, said
monitoring for termite infestation comprising placing a monitoring composition according
to any one of Claims 1, 3 or 4 in a cartridge or other device, said cartridge or other
device having at least one hole, in or near the locus of the suspected termite activity;
and checking the cartridge for signs of termites; determining that termites are present;
and replacing said first cartridge with a second cartridge containing a composition

according to any one of Claims 2 to 4.

6. The method according to Claim 5 wherein the pesticide is a termiticide, insect growth

regulator or pathogen.

7. The method according to Claim 6, wherein the termiticide is hydramethyinon.

REPLACEMENT SHEET
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and replaci'ng said first cartridge with a second cartridge containing a

conpg&ithon_@ﬁfording to any one of Clains 2 to4. 6. The net hod
accor 3ﬁg7to aimb5 wherein the pesticide is a termticide, insect growth

regul ator or pathogen. 7. The nethod accerding to Claim®6, wherein the
termticide is hydranethyl non.
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METHODS AND COMPOSITIONS TO MONITOR AND
CONTROL TERMITES

ABSTRACT OF THE DISCLOSURE
The present invention provides compositions
and methods of monitoring for termites and a method of
controlling termites if infestation has occurred that
utilizes the natural foraging and other social
behaviors of the termite to collect and distribute a
bait formulation that is preferred by termites.



