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Abstract 

The effectiveness of boric acid on pink bollworm, Pectinophora gossypiella 

(Saunders) and spiny bollworm, Earias insulana (Boisd.) was evaluated at the Plant 

Protection Research Institute, Sharkia Branch, in Egypt. The results indicated that all 

studied concentrations of boric acid have a toxic effect on the larvae of pink and spiny 

bollworms. On the other hand, the delayed effects of boric acid on the two insects 

showed an increase in the percentage of larval and pupal mortality. The highest 

mortality rate was for larvae and pupae at 6.00% concentration (52.00 and 88.73%) 

and (56.00, 66.72%) for pink and spiny bollworms compared with 0.00 and 8.00 and 

0.00 and 6.67% respectively. There was also a significant reduction in the duration of 

the larvae stage, the rate of pupation and the pupal period of pink and spiny bollworms. 

There were no significant differences between the concentrations of boric acid and the 

control in the case of weight of pupae and larvae between concentrations measured for 

boric acid and control. There is a high reduction in the rate of adult emergence 

percentage compared to control. There were also non-significant and significant effects 

on egg laying periods, male and female longevity and sex ratio. The concentrations of 

boric acid showed a significant decrease in the amount of eggs (8.67 and 19.33 

eggs/female) at 6.00% concentration of pink and spiny bollworms compared to 226.33 

and 184.67 eggs/female in the control. The highest reduction in the number of laid 

eggs to pink and spiny bollworms at a concentration of 6.00% was (0.00 and 52.35 

eggs/female) compared to 95.61 and 94.92 eggs/female, respectively in the control. 

When the eggs of the pink and spiny bollworms were dipped in each of the four 

concentrations tested for boric acid for a period of 50 seconds, the highest 

concentration (6.00%) showed an increase in the non-hatching rate of pink and spiny 

bollworms (62.33 and 51.33%) compared to 7.00 and 10.33%, respectively in the 

control. When feeding pink and spiny bollworms moths on four concentrations of boric 

acid, the results showed a significant reduction in egg laying periods, male and female 

moths and a high reduction in the number of eggs (0.00 and 4.33 eggs/female), 

respectively treated with 6.00% concentration compared to (200.00 and 127.00 

eggs/female) in the control. The results showed that the second, third and fourth 

concentrations of the boric acid had a significant effect on pink bollworm, which 

prevented egg hatching. In the case of the spiny bollworm, it was found that the eggs 

treated with concentration of 6.00% did not hatch compared to 90.83 and 88.94% in 

the control. 
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Introduction: 

Cotton is one of the important economical crops in Egypt, which employed in several industrial 

productions i.e. ginning, textile, food oil, soap, furniture and many other industries. The pink 

bollworm, Pectinophora gossypiella (Saund.) (PBW) and the spiny bollworm, Earias insulana 

(Boisd.) (SBW) are considered the most destructive pests infested cotton plants in Egypt (Abdel-

Salam, and Negm 2009). There are many methods are used for controlling these two bollworms as 

different insecticides, such as phosphorous, pyrethroids, carbamate, essential oils, volatile oils, insect 

growth regulators and biocides (Raslan, 1994); (Khidr et al., (1996); (Bellettini et al., 1999); (Hegab, 

2008) and (Hegab and Abd-El-Atty 2013). 

Boric acid (H3Bo3) has a stablished history of use for the control of ants and cockroaches (Hayes and 

Laws, 1991). It was registered in 1983 for the control of cockroaches, ants, grain weevils and several 

beetles. It has also been used as an insecticide, it was used stomach poison for ants, cockroaches, 

silverfish and termites, and it used as abrasive to the insect’s exoskeleton. Also, it was used either in a 

bait formulation containing a feed attractant or as a dry Powder. Insects attractive through the boric 

acid, which adheres to their legs. The tested chemical compound caused choice for many urban pest 

control programs, it can be toxic. Environmental Protection Agency (EPA) considers boric acid as a 

moderately acutely toxic due to acute effects including oral and dermal toxicity, eye and skin irritation 

and also cause mutagenicity effect (U.S. EPA, 1993). In B. germanica, as in vitellogenesis and cyclic 

maturation of oocytes depends upon juvenile hormone III synthesis by the corpora allata (CA). The 

relative activity of the CA in adult female is dependent upon and modulated by intrinsic signals which 

may originate from the brain and ovary and which may be influenced by nutrient status of the female 

(Schal et al., 1997). Also, other researchers stated that in insects, reproduction comprises a succession 

of inter-dependent steps, from sex determination to oviposition, all of which are regulated by certain 

hormonal factors, including ecdysteroids and juvenile hormone, but also neurohormones with 

gonadotropic and antigonadotropic effects (Bellés, 1995; Gäde and Hoffmann, 2005).   

The aim of the present study was evaluated the toxicity four concentrations of boric acid chemical 

compound and latent effect against the pink and spiny bollworms, under laboratory conditions. 

Materials and Methods: 

1.Chemical used: Boric acid a commercial formulation (Powder) product supplied from El-Nasr 

pharmaceutical chemicals Co. Egypt, 99.9 % a.i., (active ingredient)  

2. Rearing technique: 

The proper conditions and diet for maintaining a mass culture of Pectinophora gossypiella (PBW) were 

followed according to the method described by (Abd El-Hafez et al., 1982). While, Earias insulana 

(SBW) were reared in incubator constant conditions on artificial diet as described by (Rashad and 

Ammar, 1985). The larvae of both insects were incubated at constant conditions 26 ±1oC and 70± 5% 

R.H. in an electrical incubation in Cotton Bollworms Department laboratory, Plant Protection Research 

Institute (Sharkia Branch) at Zagazig, Sharkia, Egypt. The artificial diet was changed after seven 

days in spiny bollworm with fresh one to complete their biological aspects (Amer et al., 2010).  

3.Toxicity tests:     

Four concentrations of boric acid were prepared using water as a stoke solution (0.50, 2.00, 4.00 and 6.00 %) 

and replicated three times as well as untreated check.  
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    3. I. Larvicidal action: 

Five grams of artificial diet were putted on a Petri-dish (60 mm diameter and 15 mm in height) in half, two, four 

and six grams of boric acid were dissolved each in 100 ml water to prepare stock solution i.e. 0.50, 2.00, 4.00 

and 6.00 % concentrations. One ml from each concentration was putted on the surface of the diet in Petri-dish 

which have the control treatment, and then left until dryness. Twenty-five newly hatched larvae per replicate of 

PBW and SBW were transferred to treated artificial diet then left to feed. The alive and dead larvae of two 

insects were recorded after 24 hrs. Each treatment as well as control was replicated three times.  

3.1.1. Effect of boric acid on some biological aspects of the pink and spiny bollworms: 

To study the latent effect of boric acid at concentrations of 0.50, 2.00, 4.00 and 6.00 % on PBW and SBW 

larvae, the alive larvae were transferred individually to untreated artificial diet in glass tubes (2 cm diameter X 

7.5 cm height) and incubated under controlled conditions of 26 ± 1oC and 70 ± 5% R.H. The tubes were 

inspected daily until pupation. Larval and pupal duration, larval & pupal weight put larval & pupal mortality and 

pupation percentages were recorded. The pupae were separated on glass Jar (quarter kg.). It was covered with 

muslin clothes until moth's emergence. The emerged moths were sexed and caged in the same glass. Jar covered 

with muslin clothes and secured by rubber bands. Moths were fed on 10 % sucrose solution, using soaked cotton 

wool and changed by new one daily. Each concentration was used in three replicates each contain one pairs 

(female + male). Each Jar was inspected daily to record the number of deposited eggs/female till death. Pre-

oviposition, oviposition, post oviposition periods; male and female longevity; male and female sex ratio; number 

of deposited eggs and hatchability percentage were counted and recorded. (Hewady-Mona, et al., 2002; Hegab, 

2008; Hegab and Abd-ElAtty 2013; Zaki, 2014).  

       3.2. Ovicidal action:     

Fresh eggs of PBW and SBW were obtained on card for each insect, then were counted (100 eggs for each 

replicate), as well as untreated once. The egg cards were dipped in the tested concentrations i.e. (0.50, 2.00, 4.00 

and 6.00 %) up to 50 sec., and then it was left under laboratory condition to complete dryness. Egg hatchability 

of both insects were calculated and recorded. Microscope-binoculaire-modele-500-avec-dispositif used for 

examination of egg 

3.3. Adulticidal action: 

Moths feeding technique (Stomach toxicity): 

To determine the stomach toxicity of boric acid used in different concentrations as 0.50, 2.00, 4.00 and 6.00 % 

that prepared as mentioned previously. Ten grams of sugar powder added to each tested concentration of boric 

acid that dissolved in tap water100 ml /each treatment). Then the cotton wool dipped in the all tested 

concentrations. The untreated moths were fed on cotton wool dipped in 10 % sugar solution only. Three 

replicates of the all tested concentrations as well as untreated check were used. The emerged moths of PBW and 

SBW were sexed and caged in a glass Jar (quarter kg.) covered with muslin clothes and secured by rubber bands. 

The jars were kept under the same laboratory conditions. All treatments were inspected directly after one day 

from each treatment for both insect until adult death. The Pre-oviposition, oviposition and post oviposition 

periods; adult longevity; fecundity and hatchability percentages were calculated and recorded. 

4-Statistical analysis: 

The obtained results were subjected to the analysis of variance (as one way completely randomized design) and 

means comparison using CoStat (1990) version 6-451 under windows computer program.  

Results and Discussions: 

1. Effect of boric acid on some biological aspects of the pink and spiny bollworms: 

     Larval mortality percentage: 

Results shown in Table (1) revealed that all treated larval mortality percentages of pink and spiny bollworms 

(PBW and SBW) were non-significantly than the control. The highest average percentage of larval mortality for 
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PBW recorded 52.00 and 56.00 % at 6.00 % for both insect while, the lowest one was 30.67 and 25.33 % at 

concentration of 0.50 % for the tested insects compared with 0.00 % in control.  

Generally, results cleared that boric acid at different concentration recorded 40.00 and 42.99 % mortality, 

respectively in both tested insect comparison with control treatment. 

Table 1. Effect of treated newly hatched larvae of the P.  gossypiella and E.  insulana with different concentrate 

of boric acid on the immature stages. 
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0.50 30.67b 12.33 0.0438 69.33b 9.50 48.35d 0.0348 

2.00 32.00b 12.17 0.0448 68.00b 7.00 58.54c 0.0353 

4.00 45.33a 11.50 0.0418 54.67c 7.60 75.79b 0.0311 

6.00 52.00a 10.83 0.0334 48.00d 6.00 88.73a 0.0271 

Control 0.00c 13.42 0.0352 100.00a 7.63 8.00e 0.0286 

Mean 40.00 11.71 0.0409 60.00 7.53 67.85 0.0321 

F. test N.S N.S. N.S. ** N.S. ** N.S. 

LSD0.01 9.54 4.77 0.0327 6.65 5.43 7.41 0.0384 

E
.  

in
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0.50 25.33c 14.67 0.0850 74.67b 8.00ab 12.52d 0.0675 

2.00 41.33b 13.00 0.0811 58.67c 5.33ab 23.17c 0.0684 

4.00 49.33ab 13.50 0.0722 50.67c 5.33ab 34.46b 0.0651 

6.00 56.00a 12.67 0.0692 44.00c 4.00b 66.72a 0.0620 

Control 0.00d 16.33 0.0696 100.00a 11.00a 6.67d 0.0654 

Mean 42.99 13.46 0.0769 57.00 5.67 34.22 0.0658 

F. test ** N.S. N.S. ** ** ** N.S. 

LSD0.01 13.84 5.79 0.0384 14.68 6.23 7.68 0.0435 

Means followed by the same letter are not significantly different [Duncan's multiple range test (Duncan, 1955]   

*= significant, **=Highly significant, N.S. =no significant. 

Larval duration: Statistical analysis of data illustrated in Table (1) indicated that these were non-significant 

differences larval duration between for both PBW and SPW treated with boric acid concentrations and control. 

Also, results indicated that the larval duration periods were gradually decreased as the tested concentrations 

increased from 0.50, 2.00, 4.00 and 6.00 % as compared with control of both PBW and SBW. The maximum 

duration were 12.33 and 14.67 days recorded for both pink and spiny bollworms at 0.5 % concentration in both 

insect species, respectively, but the minimum duration were 10.83 and 12.67 days for each pink and spiny 

bollworms at 6 % concentration in both insect species, respectively as compared with 13.42 and 16.33 days in 

control. Generally, data cleared that the different concentrations of boric acid reduced the mean larval duration 

recorded 11.71 and 13.46 days in both insects, respectively.  

Larval weight: Data presented in Table (1) generally indicated that boric acid compound caused non-significant 

increasing in larval weight of PBW and SBW as compared with that of untreated check. The maximum larval 

weight were 0.0448 and 0.0850 g in each of PBW and SBW at 2 and 0.5 % concentration in both insect species, 

respectively comparison with 0.0352 and 0.0696 g in control. Meanwhile the lowest larval weight were 0.003 

and 0.0722 g at 6 and 4 % concentration in both insect species, respectively. Generally, the tested concentrations 

of boric acid caused decreased larval weight of both insects than control. 

Pupation Percentages: Data shown in Table (1) indicated that, the tested concentrations of boric acid caused 

significantly decrease for the pupation percentage in PBW and SBW. The highest pupation were 69.33 and 74.67 
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% for PBW and SBW at concentration of 0.50 % compared with 100.00 % in case of control. Whereas, the 

lowest ones were 48.00 and 44.00 % at concentration of 6.00 %, respectively. Also, results cleared the tested 

concentrations of boric acid caused decreased the mean pupation percentages of both insects recorded 60.00 and 

57.00 %, respectively than control. 

Pupal duration: Analysis of variance of the results summarized in Table (1) showed that boric acid compound 

non-significantly decreased the pupal duration of PBW and SBW compared with control. The highest period 

were 9.50 and 8.00 days at concentration of 0.50 % for both insects, respectively aa compared with 7.63 and 

11.00 days in control, while the lowest period were 6.00 and 4.00 days at concentration of 6.00 %. Also, results 

cleared the tested concentrations of boric acid caused decreased the mean pupal duration of both insects recorded 

7.53 and 5.67 days than control. 

Pupal mortality percentages: Statistical analysis of the data in represented Table (1) indicated that boric acid 

compound caused highly significant increasing in pupal mortality percentages of the pink and spiny bollworms 

as compared with control. The highest pupal mortality recorded 88.73 and 66.72 % for PBW and SBW at 

concentration of 6.00 % as compared with 8.00 and 6.67 %, respectively for control, while the lowest ones were 

48.35 and 23.17 % at concentration of 0.50 and 4 %. From the previously results the tested concentrations of 

boric acid caused decreased the mean pupal mortality of both insect’s species recorded 67.85 and 34.22 than 

control. 

Pupal weight:  Data presented in Table (1) showed that boric acid compound caused no-significantly decreased 

in pupal weight of both PBW and SBW, as compared with control. The highest pupal weight recorded 0.0352 

and 0.06684 g, respectively for PBW and SBW at concentration of 2.00 %, while the lowest ones were 0.271 and 

0.0620 g, respectively at concentration of 6.00 % as compared with 0.0286 and 0.0654 g, respectively for 

control. From the previously results the tested concentrations of boric acid caused decreased the mean pupal 

weight of both insect’s species recorded 0.0321 and 0.0658 g, respectively than control. 

Adult emergence percentages: Results illustrated in Table (2) indicated that boric acid tested compound 

showed highly significantly gradual decrease in the adult emergence percentages. The highest adult emergence 

of 51.65 and 87.48 % recorded for PBW and SBW, respectively at 0.50 % concentration. Meanwhile the lowest 

ones were 11.27 and 33.28 %, respectively for PBW and SBW at concentration of 6.00 % as compared with 

92.00 and 93.33 %, respectively in control. Also, results cleared the tested concentrations of boric acid caused 

decreased the mean adult emergence of both insect’s species recorded 32.15 and 65.78 %, respectively than 

control. 

Pre – oviposition period: Data represented in Table (2) proved that the tested concentrations of boric acid have 

no-significant effect on pre-oviposition periods of the pink, while in case of the spiny bollworm showed 

significant effect as compared with control. The highest pre-oviposition period of 2.33 and 1.66 days, 

respectively recorded for PBW and SBW recorded at 6.00 and 2.00 % concentration, respectively. Meanwhile 

the lowest ones were 1.66 and 1.00 day, respectively for PBW and SBW at concentration of 0.50 % as compared 

with 2.79 and 4.00 days, respectively in control. Also, data indicated that the tested concentrations of boric acid 

caused decreased the mean pre-oviposition period of both insect’s species recorded 1.91 and 1.33 days, 

respectively than control. 

Oviposition periods: The data presented in Table (2) showed that the all tested concentrations of boric acid 

compound caused significant decrease in the oviposition period of the pink and spiny bollworms as compared 

with control. The highest oviposition period of 6.33 and 5.67 days, respectively recorded at 5.00 and 0.50 % 

concentrations, respectively. Meanwhile the lowest one were 3.00 and 2.33 days, respectively recorded at 

concentration of 6.00 % as compared with 13.98 and 7.00 days, respectively in control. Also, results indicated 

that the tested concentrations of boric acid caused decreased the mean oviposition period of both insect’s species 

5.04 and 3.58 days, respectively than control. 
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Post-oviposition periods: The present results in Table (2) cleared that the all tested concentrations of boric acid 

caused non-significant decrease in the post-oviposition period of both pink and spiny bollworms as compared 

with control. The highest periods of 3.00 and 2.33 days, respectively recorded at 0.50 % concentration. 

Meanwhile the lowest one were 1.00 and 1.33 days, respectively recorded at concentration of 6.00 and 2.00 % 

concentrations as compared with 1.73 and 6.33 days, respectively in control. Also, results indicated that the 

tested concentrations of boric acid caused decreased the mean post-oviposition period of both insect’s species 

1.75 and 1.83 days, respectively than control. 

Adult longevity:  

Female: Data given in Table (2) indicated that, the tested concentrations of boric acid caused highly significant 

shortening longevity periods for both males and females of PBW and SBW as compared with control. The 

highest periods of 10.66 and 9.00 days, respectively recorded at 0.50 % concentration. Meanwhile the lowest one 

were 6.83 and 5.33 days, respectively recorded at 6.00 % concentration as compared with 18.49 and 17.33 days, 

respectively in control. Also, results indicated that the tested concentrations of boric acid caused decreased the 

mean female longevity period of both insect’s species 8.70 and 6.75 days, respectively than control. 

Male: Data given in Table (2) indicated that, the tested concentrations of boric acid caused highly significant 

shortening longevity periods for both males and females of PBW and SBW as compared with control. The 

highest periods of 14.50 and 8.50 days, respectively recorded at 0.50 % concentration. Meanwhile the lowest one 

were 4.67 and 7.00 days, respectively recorded at 6.00 % concentration comparison with 21.48 and 15.00 days, 

respectively in control. Generally, results indicated that the tested concentrations of boric acid caused decreased 

the mean male longevity period of both insect’s species of 8.71 and 7.79 days, respectively than control. 

Sex ratio of female and male moths: Data presented in Table (2) indicated that the tested concentrations of 

boric acid showed significantly reduction in sex ratio for PBW & SBW compared with control. The highest sex 

ratio of 71.11 and 67.14 %, respectively recorded at 2.00 and 4.00 % concentrations. Meanwhile the lowest one 

were 25.22 and 47.08 %, respectively recorded at 4.00 and 0.50 % concentrations comparison with 55.02 and 

54.23 %, respectively in control. Generally, results indicated that the tested concentrations of boric acid caused 

decreased the mean female sex ratio of both insect’s species of 48.42 and 53.28 %, respectively than control. But 

in case of male sex ratio significantly reduction in male sex ratio for PBW & SBW compared with control. The 

highest sex ratio of 52.65 and 55.55 %, respectively recorded at 0.50 and 2.00 % concentrations. Meanwhile the 

lowest one were 41.11 and 32.66 %, respectively recorded at 4.00 % concentration comparison with 45.02 and 

45.77 %, respectively in control. Generally, data showed that the tested concentrations of boric acid caused 

decreased the mean male sex ratio of both insect’s species of 43.16 and 47.08 %, respectively than control.   

B. germanica, as in vitellogenesis and cyclic maturation of oocytes depends upon juvenile hormone III synthesis 

by the corpora allata (CA). The relative activity of the CA in adult female is dependent upon and modulated by 

intrinsic signals and which may be influenced by nutrient status of the female (Schal et al., 1997). Also, other 

researchers stated that in insects, reproduction comprises a succession of inter-dependent steps, from sex 

determination to oviposition, all of which are regulated by certain hormonal factors, including ecdysteroids and 

juvenile hormone, but also neurohormones with gonadotropic and antigonadotropic effects (Bellés, 1995; Gäde 

and Hoffmann, 2005). Statistical analysis of variance of the data showed that, the sex ratio of male and female of 

the spiny bollworm moths treated with the two tested concentrations 60 and 70 % of pepper oil was insignificant 

effect as compared with control. (Amani et al.,2015). 
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Table (2): Effect of treated newly hatched larvae of the P.  gossypiella and E.  insulana wit different 

concentrations of boric acid compound on the mature stages.  
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0.50 51.65b 1.66 6.00b 3.00 10.66b 14.50b 47.35b 52.65a 25.33b 36.63b 

2.00 41.46b 1.66 6.33b 1.67 9.66b 9.67b 71.11a 28.89b 21.00bc 33.64b 

4.00 24.21c 2.00 4.33b 1.33 7.66b 6.00c 25.22c 41.11ab 22.00bc 19.38c 

6.00 11.27d 2.33 3.50b 1.00 6.83b 4.67c 50.00b 50.00a 8.67c 0.00d 

Control 92.00a 2.79 13.98a 1.73 18.49a 21.48a 55.02b 45.02a 226.33a 95.61a 

Mean 32.15 1.91 5.04 1.75 8.70 8.71 48.42 43.16 19.25 22.41 

F. test ** N.S. ** N.S. ** ** ** * ** ** 

LSD0.01 12.16 2.31 4.77 3.06 3.84 5.17 14.03 14.03 13.54 7.85 
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0.50 87.48a 1.00 5.67ab 2.33b 9.00b 8.50b 45.57b 53.42a 40.00b 76.73b 

2.00 76.83b 1.66 3.33ab 1.33b 6.33b 8.00bc 47.08b 55.55a 27.33bc 55.38c 

4.00 65.54c 1.33 3.00b 2.00b 6.33b 7.67bc 67.14a 32.66b 23.33bc 51.77c 

6.00 33.28d 1.33 2.33b 1.67b 5.33b 7.00c 53.33b 46.67a 19.33c 52.35c 

Control 93.33a 4.00 7.00a 6.33a 17.33a 15.00a 54.23b 45.77a 184.67a 94.92a 

Mean 65.78 1.33 3.58 1.83 6.75 7.79 53.28 47.08 27.49 59.06 

F. test ** N.S. * ** ** ** ** ** ** ** 

LSD0.01 9.54 1.61 4.62 3.66 6.56 5.43 10.15 9.96 17.14 13.14 

Means followed by the same letter are not significantly different [Duncan's multiple range test (Duncan, 1955]   

*= significant, **=Highly significant, N.S. =no significant. 

Fecundity: Data illustrated in Table (2) showed that the tested concentrations of boric acid compound caused 

highly significant reduction in eggs laid by the PBW and SBW as compared with control. The highest laid eggs 

of 25.33 and 40.00 egg/female, respectively recorded at 0.50% concentration. While the lowest deposited eggs 

laid were 8.67 and 19.33 egg/ female, respectively at concentration of 6.00 %, as compared with the 

corresponding 226.33 and 184.67 egg laid/ female in control treatment. Generally, data cleared that the tested 

concentrations of boric acid caused decreased the number of laid eggs 19.25 and 27.49 egg/female, respectively 

in both insects compared with control. 

Hatchability of eggs:  Data represented in Table (2) showed that the tested concentrations of boric acid showed 

highly significant reduction in the hatchability percentages of the PBW and SBW as compared with control. The 

highest hatchability rate of 36.63 and 76.73 %, respectively recorded at 0.50% concentration. While the lowest 

hatchability rates were 19.38 and 51.77 %, respectively at 4.00 % concentration for each insect compared with 

95.61 and 94.92 % in control. Also, results indicated that all the deposited eggs didn’t hatch at 6.00 % 

concentration. Generally, data cleared that the tested concentrations of boric acid caused decreased the 

hatchability rate of 22.41 and 59.06 %, respectively compared with control (David, 1989) in his laboratory 

studied indicated that feeding larvae, ,Malacosoma disstria (Lasiocampidae) Lepidoptera and  Orgyia 

leucostigma (Liparidae) on artificial diets mixed with 8% tannic acid caused a significant increase in mortality 

during the pupal stage. (Durmuş and Büyükgüzel 2008) studied the effect of sodium tetraborate (ST) using 

concentration of 0.3% on life parameters of greater wax moth, Galleria mellonella. They noticed significant 

decrease survival to the seventh instar and prolonged time required to reach the seventh instar, reduced pupa and 

adult yields to 12.5%, and it also prolonged development by 5 days. ST did not significantly influence to the 

adult longevity. Dietary ST led to significant decreases in fecundity and egg viability. Oviposition of survivors at 

the highest ST concentration 0.3% was completely inhibited. (Büyükgüzel, et al., 2013) stated that the effect 

of boric acid on larvae of greater wax moth, Galleria mellonella. appeared to be toxic for larvae. The effect of 

http://link.springer.com/search?facet-author=%22David+N.+Karowe%22
http://link.springer.com/search?facet-author=%22David+N.+Karowe%22
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salicylic and tannic acids were evaluated on some biological aspects of E. insulana including hatching percent, 

immature stages and mature stages. The effect of salicylic acid on E. insulana eggs was more than tannic acid 

effect. 55% was the highly larval mortality achieved by salicylic acid at1900 ppm. Tannic acid caused the lowest 

larval duration at the concentration 1000 ppm. and caused the lowest larval and pupal weight recorded by tannic 

acid at 2000 ppm. The highly decreasing of pupal duration was observed at the concentration 500 ppm of tannic 

acid. Also, found the lowest pupation percent exhibited by salicylic acid at 1900 ppm and tannic acid at 1500 

ppm, respectively. On the other hand, Tannic acid prevents egg laying at 2000 and 1500 ppm.  The two acids 

decreased significantly the oviposition period, adult longevity, fecundity and the hatching percent (Hegab and 

Shokry, Gh. 2016). 

2.Ovicidal Action: Boric acid had adversely affect egg hatching for both PBW and SBW egg as evident form 

Table (3). Reduction in eggs hatching demonstrates the contact action of boric acid at all concentrations used on 

one-day old eggs even when exposed for just 50 seconds, at 6.00 % concentrations tested showed highly 

reduction in hatching egg to be 62.33 and 51.33 % hatchability, respectively. While the lowest unhatched eggs 

were 29.33 and 21.67 %, respectively at concentration of 6.00 %, as compared with the corresponding 7.00 and 

10.33 %, respectively in control treatment. Generally, data cleared that the tested concentrations of boric acid 

caused decreased the mean of unhatched eggs 53.17 and 40.83 %, respectively compared with control. 

Hatchability percentages: Results in Table (3) showed the reduction percentages in hatched eggs demonstrates 

the contact action of boric acid at all concentrations used even when eggs exposed for just 50 seconds, at 0.50 % 

concentrations tested showed highly reduction in hatching egg to be 70.67 and 78.33 % hatchability, 

respectively. While the lowest hatched eggs were 37.67 and 48.67 %, respectively at concentration of 6.00 %, as 

compared with the corresponding 93.00 and 89.07 %, respectively in control treatment. Generally, data cleared 

that the tested concentrations of boric acid caused decreased the mean of hatched eggs recorded 46.84 and 59.17 

%, respectively compared with control. 

3. Adulticidal action: Data summarized in Table (4) showed that pink and spiny bollworms adults fed on cotton 

wool treated with different concentrations of boric acid (0.50, 2.00, 4.00 and 6.00 %) as well as moths fed on 

cotton wool treated with 10 % sugar solution only as control. Significant and highly significant reduction in 

oviposition periods, (pre-oviposition, oviposition and post-ovipostion periods) of both insects were noticed. The 

highly reduction in oviposition periods: (pre ovipositio, oviposition and post oviposition periods) were as 

follows: (2.33 and 7; 4 and 4.00 and 1.50 and 1.67 days) which recorded at 0.50% concentrations, respectively 

for PBW and SBW. On the other hand, the lowest oviposition periods were as follows: 1.00 day for each insect 

species, respectively compared with 3.00 and 4.00;13.67 and 8.00 and 1.67 and 5.00 days), respectively 

compared with control. Furthermore, the results cleared that the tested concentrations of boric acid caused 

decreased the mean of oviposition periods of 1.51 and 2.93 ;1.38 and 2.41 and 0.64 and 1.32 days), respectively 

compared with control treatment. 

Adult longevity: Data presented in Table (4) cleared that the pink and spiny bollworms adults fed on different 

concentrations of boric acid (0.50, 2.00, 4.00 and 6.00 %).  
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Table (3): Ovicidal action of different concentrations of boric acid against P.  gossypiella and E.  insulana 

eggs one day old 

Insects Conc.% un-hatched Egg% Hatchability% 
P

.  
g
o
ss

yp
ie

ll
a
 

0.50 29.33c 70.67b 

2.00 33.00c 67.00b 

4.00 44.00b 56.00b 

6.00 62.33a 37.67c 

Control 7.00d 93.00a 

Mean 53.17 46.84 

P **0.00 **0.00 

LSD 0.01 8.10 18.29 

E
. i

n
su

la
n

a
 

0.50 21.67c 78.33b 

2.00 43.00b 57.00c 

4.00 47.33ab 52.67cd 

6.00 51.33a 48.67d 

Control 10.33d 89.67a 

Mean 40.83 59.17 

P **0.00 **0.00 

LSD0.01 8.11 6.84 

   Means followed by the same letter are not significantly different [Duncan's multiple range test (Duncan, 1955]   

*= significant, **=Highly significant, N.S. =no significant. 

Highly significant reduction in both male and female adults. The tested concentrations caused gradually 

decreased adult longevity from the high concentration to the lowest one.  The highly adult longevity periods 

were as follows: (7.83 and 12.67; 7.69 and 12.55 days), respectively. But the lowest one were 1.00 and 3.00 and 

4.33 and 6.00days), respectively for PBW and SBW compared with 18.33 & 17.00; 22.00 & 15.66 days) in 

control. Generally, the results cleared that the tested concentrations of boric acid caused decreased the mean of 

adult longevity (female and male) of 3.67 and 6.40 and 5.73 and 9.75) days, respectively compared with control. 

Number of laid eggs and hatchability percentages: Data in Table (4) clears that the pink and spiny bollworms 

adults fed on different concentrations of boric acid (0.50, 2.00, 4.00 and 6.00 %). Highly significant reduction in 

the number of laid eggs and hatchability percentages. The tested concentrations caused highly decreased the laid 

eggs and their hatchability rate. The highly number of laid eggs were as follows: (14.66 and 15.67 eggs), in both 

insects, respectively. But the lowest one were 1.67 and 4.33 eggs, respectively compared with 200.00 and 127.00 

eggs in both species, respectively. Generally, the results cleared that the tested concentrations of boric acid 

caused decreased the mean laid eggs of 5.39 and 8.33 eggs, respectively compared with control. On the other 

hand, the tested concentration of boric acid highly significant decreased hatchability rate for PBW and SBW. 

The highly reduction rate were 5.38 and 25.28 %, respectively. But the lowest one were 4.16% recorded for 

SBW compared with 90.83 and 88.94 % in both species, respectively. Also, results proved the tested 

concentrations of boric acid at 2.00, 4.00 and 6.00% on PBW caused severely effect on hatched eggs and showed 

don’t egg hatched. 
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Table (4): Effect of boric acid on mature stages of pink and spiny bollworms 

 

Insects 
Conc. 

% 

Ovi-position periods (days) 
Adult longevity 

(days) Number 

of laid 

eggs /♀ 

Hatchability 

% 
Pre-

oviposition 

(days) 

Ovi-

position 

(days) 

Post- 

oviposition 

(days) 

♀ ♂ 

P
.  

g
o
ss

yp
ie

ll
a
 

0.50 2.33 4.00b 1.50ab 7.83b 7.69b 14.66b 5.38b 

2.00 1.50 1.00bc 1.00ab 3.50c 5.69bc 5.33b 0.00b 

4.00 1.33 0.50bc 0.05ab 2.33c 5.22b 1.67b 0.00b 

6.00 1.00 0.00c 0.00b 1.00c 4.33b 0.00b 0.00b 

Control 3.00 13.67a 1.67a 18.33a 22.00a 200.00a 90.83a 

Mean 1.54 1.38 0.64 3.67 5.73 5.39 1.35 

P N.S.0.29 **0.00 **0.02 **0.00 **0.00 **0.00 **0.00 

LSD0.01 3.06 3.27 1.64 3.66 8.10 23.40 11.80 

E
. i

n
su

la
n

a
 

0.50 7.00a 4.00b 1.67b 12.67a 12.55ab 15.67b 25.28b 

2.00 1.66b 3.33b 1.33b 6.33b 12.33ab 7.00b 8.46c 

4.00 1.00b 1.33c 1.27b 3.61b 8.11b 6.33b 4.16c 

6.00 1.00b 1.00c 1.00b 3.00b 6.00b 4.33b 0.00c 

Control 4.00b 8.00a 5.00a 17.00a 15.66a 127.00a 88.94a 

Mean 2.93 2.41 1.32 6.40 9.75 8.33 9.48 

P **0.00 **0.00 **0.00 **0.00 **0.01 **0.00 **0.00 

LSD0.01 .3.13 3.89 2.31 5.79 7.04 12.73 13.35 

Means followed by the same letter are not significantly different [Duncan's multiple range test (Duncan, 1955]   

*= significant, **=Highly significant, N.S. =no significant. 

Generally, the results cleared that the tested concentrations of boric acid caused decreased the mean hatchability 

rate of 1.35 and 9.48 %, respectively compared with control.  

In India, the effects of methanolic extracts of neem (Azadirachta indica) seeds on the oviposition behavior and 

hatchability of eggs of Earias vittella. The higher concentrations of extracts caused proportionate reductions in 

the number of eggs laid when the adults fed on an extract-containing sucrose diet (Gajmer et al., 2002). 

Laboratory results showed that the two tested extracts had toxic effect on the pink and spiny bollworms larvae as 

well as the eggs. Leaf and bark extracts caused increasing in larval and pupal mortality, larval and pupal 

durations, pre-oviposition and post-oviposition periods while decreasing larval and pupal weight, oviposition 

periods, male and female longevity and also reduced fecundity and hatchability of the pink and spiny bollworms 

(Zaki, 2012). 
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 المخبرية وفظر التحت  ةاللوز القرنفلية والشوكي يتدود ىعلحمض البوريك فعالية  تقييم
 (1*)محمد السيد محمد  حجاب

 .مصر، ةجيز ، يالدق، مركز البحوث الزراعية، معهد بحوث وقاية النباتات(. 1)
 (.drmhegab@yahoo.comكتروني: )*للمراسلة: د. محمد السيد محمد حجاب. البريد اإلل

 01/10/2018تاريخ القبول:    02/05/2018تاريخ االستالم: 

 لملخصا
فور   ،ايوة النباتواتفوى معهود بحووث وق ،ة، ودودة اللووز الوووكيةوز القرنفليلعلى دودة المض البوريك حفعالية  قيمت
يرقووات  فووي ا  سوومي ا  تووارير  ريووكإلووى أل لجميووت التراايووز المدروسووة موو  حمووض البو  النتووا   أشووارت .مصوورفووي  ةالووورقي

قوود مض البوريووك علووى الحووورتي  احوول ةخر أالمتوو اترير أالتوو لأوجوود  خوور  أ موو  ناحيووة .الووووكيةو ة اللوووز القرنفليوو توويودد
و %( 88.73و 52.00)  سووجلت ، حيو  %6.00  عنود التركيووز والعواار ات قوولير انسو  مووت  يفوو زيوادةظهورت أ
 %( 6.67و 0.00) و (8.00و  0.00 ) القووي ب مقارنووةلوودودة اللوووز القرنفليووة والووووكية %(   66.72و 56.00)

 وفتورة حيواة عوارا  ،نسوبة التعوايرو  ،ييرقوالطوور ال مودة فوي معنوو   فوا انخوجود  يضوا  أ .، علوى التووالى لواهدافى 
   فوى حالوة وزل العواار  والوواهدبي  تركيزات حمض البوريك  ةر معنوييوجد فروق غ. والووكية دودة اللوز القرنفلية

فوى نسوبة خورول الفراشوات مقارنوة  يعوال انخفوا . وجوود والواهدمض البوريك الح ةالتركيزات المختبر بي  واليرقات 
نوواث إور و ذكوو ةحيووا ة، وفتوور فتوورات و ووت البوويضعلووى  حصووا يا  إ ةمعنويووو  ةمعنويووغيوور ريرات أتوووجوود  كووالك .بالووواهد
 ة،و ووعفى كمية البويض الم أشديد ا  مض البوريك نقصاتركيزات حأظهرت  للفراشات.  ةالجنسي ةوالنسب ،الفراشات

 القوووي بالووووكية مقارنووة ة و القرنفليوو دودة اللوووزلوو %6.00 التركيووز ( عنوودنثىأ/ةبيضوو 19.33و  8.67) حيوو  كانووت
 ديوودال اللوووزل المو ووو  البوويض  عوودد فووي انخفووا  أعلووىسووج   .الووواهد( فووى نثىأ/ةبيضوو 184.67و 226.33)

 95.61) موووووت  مقارنوووووة( نثىأ/ةبيضووووو 52.35و 0.00)  الوووووا  بلووووو %  6.00 تركيوووووز عنووووود  الوووووووكيةالقرنفليوووووة و 
 كووو  مووو  فوووى ةز القرنفليوووة والوووووكيعنووود غمووور بووويض دودة اللوووو  .يعلوووى التووووال الوووواهد( فوووى نثىأ/ةبيضووو 94.92و

عوود   ةفوى نسووب ةزيوواد (% 6.00)تركيووز علوى أ  أظهوور، ةرانيوو 50 ةدلمو مض البوريووكاالمختبور  لحووربعووة األالتركيوزات 
 7.00)موووت مقارنوووة ( %  51.33و  62.33) لوووى إحيووو  و ووولت  ،ةدودة اللووووز القرنفليوووة والوووووكيفقووول البووويض لووو

ربعووة األتركيوزات العلووى  ةة والوووكيدودة اللووز القرنفليووتغايوة فراشووات عنوود . التوواليعلووى  الوواهد% ( فوى 10.33و
نواث إذكوور و  ةحيا ةفتر فترات و ت البيض و فى    معنو  انخفا وجود  النتا   و حتأ ،مض البوريكالح ةالمختبر 
%  6.00 التركيزبوو المعاموو  نثى(أ/ةبيضوو  4.33و 0.00بوويض المو ووو  )فووى عوودد ال يعووال وانخفووا  ،شوواتالفرا

 يضووا  أ. الووواهدى نثى( فووأ/ةبيضوو 127.00و 200.00) القووي ب مقارنووةتوووالى علووى ال اللوووز القرنفليووة والووووكيةلوودودة 
رنفليوة علوى دودة اللووز الق أكبيور  أتوارير  اهولكوال  مض البوريوكالحو الرابوتو  الثال و ، يالثانل التركيز أالنتا   أو حت 

لوو  %  6.00 التركيزبوو المعاموو ل البوويض أوجوود ، وفووى حالووة دودة اللوووز الووووكية بوويضالقوول ف منووتلووى إد  أممووا 
 .الواهدى %( ف 88.94و 90.83) ةبنسب مقارنة  يفقل 

 Eariasز الوووكية، للوو دودة ا ،Pectinophora gossypiella، دودة اللووز القرنفليوة: الكلماا  المفااحياة

insulana ،حمض البوريك.  
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