
Sci. I. Fac, Monoufia Univ. vol. N (1990). 41 - 50 

THE EFFECT OF SOME COMMERCIAL BORON 
COMPUNDS ON THE EMERGENCE OF THE ADULT 
CAT FLEA C T E , ~ O C E f p ~ I D Z S  FELIS 

* 
3 5 .  Tattenon and N S .  wic** . 

* USDA, ' U S ,  LAMARL, F1. U.S.A. 

** Faculty of Science, Menoufia University. 

ABSTRACT 

The rreamzenr of car flea larvae Ctenocephalides felis 
wirh dust of boron compounds, Pesrex R X. (Borax), Mop 
Up (Boric acid), Roach Prufe !Orrhoboric acid) and Sodium 
tetraphenyl borate significanrly decreased I k  adullt emergence ar 
vario~ls resred concentrarions, (2.6, 6J., 12.1, 25.2. and 63 

7 
mg 1 in-). This latent efect increased with the increase of 

concenrration. The resred boron compounds can be arranged 
according to rheir effectiveness on the addr emrgence asfil1ow.r: 
Roach Prufe, Mop Up, Pestex RX.  and finally sodium 

terraphenyl borare. The lowesr adulr emergence was 0, 1.3, 
2.7 and 21.3% respecrively ar the highest concenran'on. 163 mg 

3 
/ in'). This showed tirat rizere was no resisrunce to rhese 
compounds for irs recenr applicarions. The lasring effecr of rheir 
liquid preparations were lower than rhar of dust prepamrions, 
indicaring rhat their efecr dependr on the concenrration and 
method of applicarion. The liquid preparations of Pesrex RX .  
and Sodium retraphenyl borate had insignificant efbecr on the 
adult emenence at any tesrd concenrration. Whereas the higher 
concenrrnrions ( I  and 2 %) exhibited significanr ef fcts  only for 
Mop Up and Roach Prufe. The tested cornpoundr can be 
generally wed for controlling car flea, Ctenocephalides felis 
wirh minimum resisrance and less hazards ro human and 
household animals. 

INTRODUCTION 

Borax use in manufacture of glass and soap (Keen er. al., 1976), & Boric 

acid used for conrrol cockroaches in closed places, (Ebeling, 1971). The car flea, 

Ctenocephalides felis acquiued resisrance against common insecticides, (Fox 

er. al., 1968), . Bra-wn and Pal, 1971 and El-Gazzar er. al., 1986). The present 

study xims at determining the effect of various concentrations of commercial 

compounds of boron, [Mop Up (Boric acid), B   OH)^ I, Roach Prufe 
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(Orthoboric acid, H3B 03), Pestex R.X. (Borax, Sodium tetraborate, 

Na2B407. 10 HZO) and Sodium tetraphenyl borate (Na B (C6H5)4) in liquid 

and dust on the adult emergence of treated cat flea larvae under conditions of 26 t- 

1 C' and 75 k 5% relative humidity. 

MATERIALS AND METHODS 

The above mentioned commercial compounds were used as dust at 

concentrations, 2.6, 6.5, 12.2, 25.2 and 63 mg/in2. Each concentration was 

thouroghly mixed with 3 gin of larval breeding medium, (Hudson and Prince, 

1958) and then added to 25 of the 3 rd larval instars of the cat flea, 

2 Crenocephalides felis kept on a piece of carpet (5 in ) in a wax cup 100 ml in 

size. Each experiment was made of three repIicates. The same compounds were 

tested.also in a liquid form at concentrations, 0.1, 0.5, 1 and 2%, sprayed on a 
. . 

2 piece of carpet (5 in ) kept in a wax cup (100 ml). The 25 of the 3 rd larval 

i n s m  with 3 of the larval breeding medium were put on the treated carpet after 

drying. There were 3 cups with 75 larvae per each concentration of tested 

compounds. There were other 3 cups with larvae and larval breeding medium 

without treatment as a control group. The cups were covered with organdy cioth 

to prevent escap of emerged adults and kept for 3 weeks under laboratory 

conditions of 26 F 1 C' and 75 2 5% relative humidity. The emerged adults were 

counted for each tested concentration of both kinds of preparations, (dust and 

liquid) of these compounds. The data were analysed according to Duncan, 195 1. 

RESULTS AND DISCUSSION 

The adult emergence of larvae of the cat flea, Crenocephalides felis was 

significantly affected by various tested concentrations of Pestex R.X. dusts, 

(2.6, -6.5, 12.1, 25.7 and 63 mg / in2, (Table 1). There was significant 

progressive decrease in the adult emergence with increasing of concentration. This 

effect was recorded from the lowest tested concentration, (2.6 mg / in2). The 

lowest and highest percentage of emergence, (27 and 408) were recorded at 
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Table (1): The effect of Pestex R.X. (Borax) on the adult emergence of 
Ctenocephnlides felis. 

Form of Emerged adult 
Con. Letter 

Compound No. % Range Mean ? S.E. 

Ck. 67 89.3 21-23 22.33 f 0.67 A 

2.6 30 40.0 7-13 10.00 f 1.73 BX 

Dust 6.5 22 29.3 7-8 7.33 f 0.33 BCX 

(mg/in2) 12.1 16 21.3 4-7 5.33 f 0.88 CDX 

25.2 11 14.7 2-5 3.67 f 0.88 DX 

63.0 2 2.7 0- 1 0.67 zk 0.33 EX 

Ck. 64 85.3 20-23 21.33 rt 0.88 A 

liquid . 0.1 54 72.0 16-20 18.00 f 1.15 A 

(%) 0.5 46 61.3 12.20 15.33 2.40 A 

N.B.: 

- The means with the same letters are insignificant. (P 2 0.05). 

- Total larvae examined in each concenuation = 75 larvae. 

- Con. = Concentration. 
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7 concenuations 63 and 3.6 mg / ind. This a,mes with the findings of Patterson er. 

al., (1989), conclusion that some of the inert dust e.g. davisal silica gel and 

pyrophylite had signifincant effect on the adult emergence of cat flea, 

Ctenocephalides felis. 

The liquid preparations of this commercial compound had no significant 

effect on the adult emergence at any tested contcentration. This indicated that the 

dusts of Pestex R.X was highly effective than that of liquid preparations. The 

Mop UP, (Boric. acid) dusts had significant effect on the adult emergence at 

various concentrations, (Table 2). Thus emergence decreased significantly with 

increasing of concennation. The minimum adult emergence (1.3 % j was rcorded 
7 at the highest concennation, (63 mg / in-). This result agrees with that of 

Ebeling, (1968), reporting that this compound, (Boric acid) had long residual 

effect against cockroaches. The adult emergences of cat flea at the highest 

concentrations of liquid preparations, (1 and 2%) were decreased, (65.3 and 

62.7% emergence repectively). These indicated that this compound was effective 

against adulr emergence of the cat flea, and this effectiveness was higher in dusts 

than liquid preparations. Table (3, showed that the dust of Roach Prufe, 

(Orthoboric acid) retarded the adult emergence ar all tested concennations. The 

lowest concennation, (2.6 mg / in2) also lead to decreasing completely, (0 %) at 

the highest concentration, (36 rng / in2). This indicard that the dust of Roach 

Prufe was highly effective on the adult emergence than other compounds. The 

highest concentrations, (1 and 2%) of liquid preparations of Roach Prufe had 

significant effects also on the aduit emergence. (60 and 56% respectively). 

The dust of Sodium tetraphenyl borate had significant effects on this 

emergence at various concentrations, (Table 4). This reduction in the adult 

emergence was significantly recorded at the lowest concentration; (56% emerged 
.. - 

cat fims at 216 rng / in2). The minimum value of ernergince, (21.3%) was 
I... 

7 obvjous at the highest concenuation, (63 mg / in-). The liquid preparations of this 

compound had lower significant effects than other tested compounds. Generally, 

the latent lasting effect of these boron compounds on the adult emergence of the cat 
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Table (2): The effect of Mop Up CBoicx acid) on the adult emergence of 
Crenocephaiides feIis. 

Form of Emerged adult - 
Con. Letter 

Compound No. % Range Mean + S.E. 

Ck. 67 89.3 21-23 22.33 5 0.67 A 

2.6 39 52.0 8-17 13.00 5 2.65 BX 

Dust 6.5 25 33.3 7-10 8.33 k 0.88 CX 

Ck. 64 85.3 36-23 21.33 k 0.88 A 

liquid 0.i 57 76.0 19-W 19.00 -t- 0.00 AB 

(%) 0.5 54 72 16.20 18.00 f 1.15 AB 

1.0 49 65.3 14-19 16.33 1 1.45 B 

2.0 47 62.7 16-18 15.675120 3 

- The means with the sane ierters are imignificant, (P 2 0.05). 

- Total larvae examined in each concentrarion = 75 larvae. 

- Con. = Concenuauon. 
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Table (3): The effecr of Roach Prufe Orrhoboric acid) on the adult emergence of 
Ctemceprudides feris. 

Form of Emerged adult 
Con. Letter 

Compound No. % Range Mean -t S.E. 

Ck. 67 89.3 21-23 22.33 f 0.67 A 

2 24 32.0 7-10 8.00 f 1.00 BX 

Dust 6.5 8 10.7 2-3 2.67 t 0.33 CY 

(mg/in2) 12.1 5 6.7 1-2 1.67 + 0.33 CDY 

25.2 3 4.0 0-3 1.00-+1.00 CDX 

63.0 0 0.0 0 0 DX 

Ck. 64 85.3 20-23 21.33 t 0.88 A 

liquid ., 0.1 61 81.21 19-21 20.33 t0.67 AB 

(a) 0.5 52 69.3 17.18 17.33 + 0.33 ABC 

1.0 45 60.00 12.18 15.00 t 1.73 BC 

N.B.: 

- The means with the same letters are insignificant, (I' 2 0.05). 

- Total Iarvae examined in each concentration = 75 larvae. 

- Con. = Concentration. 
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~able'(4):' The effect of sodium tetraphenyl borate on the adult emergence of 
Ctenocephalides felis. 

Formof , Emerged adult 
Con. Letter 

Compound No. % . Range Mean 2 S.E. 

Ck. 67 89.3 21-23 22.33 -t- 0.67 A 

2.6 42 56.0 9-20 14.00 + 3.21 B 

Dust 6.5 34 45.3 6-17 11.33 2 3.18 BC 

Ck. 64 85.3 20-23 21.33 + 0.88 A 

liquid 0.1 58 77.3 17.20 18.33 k 1.10 A 

(%I 0.5 51 68.0 13-21 15.20 + 2.40 A 
1.0 30 66.7 12.22 15.10 f 2.80 A 

2.0 47 62.7 12.19 15.8052.51 A 

N.B.: 

- The means with the same letters are insignificant, (P 2 0.05). 

- Total larvae examined in each concenmtion = 75 larvae. 

- Con. = Concentration. 
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flea, Crenocephalides felis were significantly recorded from their lowest 

2 concenuanon, (2.6 mg / in ) onward, there was no emergence absolutely at the 

higher concenmti&, (63 mg / in2) of Roach Prufe. Similar results were anived 

by' Moor (1972) who rported that the dusting with boric acid followed by 

pyrenone spray was effective for controlling gennan cockroaches. The highest 

concenuations, (I and 2%) only of the liquid preparations of these tested boron 

compounds were also significanrely effective on the adult emergence. These 

compounds cari be arranged according to their effectiveness on the adult emergence 

as follows: Rouch Prufe (Orthoboric acid). Mop Up (Boric acid), Pestex R.X. 

(Sodium tetraborare) and finally sodium teuaphenyl borate. The effecriveness of 

liquid preparations of these compounds were relatively similar at the higher 

concencations,(l and 2%), without significant effect at the lower concentrations, 

(0.1 and 0.5%). The miniumu adult emergence were recorded at the highest dust 

2 concentration. (63 mg / in ) for them (OF 1.3, 2.7 and 21.3 % respectiveiy). 

Generally, these boron compounds can be used against the cat flea with minimum 

resistance and less hazards to human and household animals. 
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