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ABST RACT: Field experiments were carried out during the cotton seasons of 2103 and 

2014 in a private farm at Abo-Homos District, El-Behaira Governorate to evaluate the efficiency 
of the release of the parasitoid Trichogramma evanescens alone or in different combinations 
with different insecticides on the mean numbers of the cotton spiny bollworm (Earias insulana) 
(Boisd) larvae, in addition to their effect on seed cotton yield and economic loss. The obtained 
results indicated that the treatmental combination of the parasitoid T. evanescens+ Radiant

®
 

gave the lowest infestation level (1.22 larvae/75 bolls) as compared with the untreated check 
(17.61 larvae/75 bolls) during the cotton season of 2013. Meanwhile, T. evanescens+ Pleo

®
 

gave the highest seed cotton yield (8.98 ken / fed.), versus the lower one of the untreated check 
(4.31 ken / fed.). Also, the treatmental combination of T. evanescens+ Fertilizer (Novatic slop 
48

®
) + different insecticides (Oshin

®
, Nomolt

®
 and Pestban

®
) gave the lowest loss of cotton bolls 

(10.00%) and more or less higher  cotton yield and loss of bolls in comparison to the untreated 
check (4.31ken / fed. and 49.20%, respectively) during the same cotton season of 2013.  

 During the cotton season of 2014, the performed combination of Trichogramma evanescens+ 
Fertilizer + consequential insecticides (Oshin

®
, Nomolt

®
and Radiant

®
) gave the lowest larval 

infestation (0.50 larvae/75 bolls ) as compared with the untreated check (17.33 larvae/ 75 bolls). 
By the end of 2014 cotton season, the treatment of T. evanescens + (Pleo

®
, Challenger

®
 and 

Pleo
®
) gave the highest seed cotton yield of 9.43 ken / fed.  and the lowest loss of cotton bolls 

(6.50%) in comparison  to the untreated check (4.14 ken and 48.50%, respectively ). It could be 
concluded that all the performed treatments of the release of T. evanescens in combinations 
with the tested insecticides showed the best integration for bollworms control and recorded 
higher yield and lower loss value than those of the untreated check.  
Key words: Spiny bollworm, Integrated Control, Trichogramma evanescens, Insecticides, 

Seed Cotton yield and loss.  
 

INTRODUCTION 
 In Egypt, the spiny and pink bollworms are the key pests of cotton (Amin 

and Gergis, 2006). The Egyptian bollworm Earias insulana (Boisd) 
(Lepidoptera: Noctuidae) is considered to be the most serious and destructive 
insect-pest of cotton bolls (Hussein et al., 2002).This injurious insect-pest is 
most damaging on irrigated cotton in drier countries, particularly in Egypt, 
Sudan, Israel, Pakistan and North India. Its name is being derived from the 
characteristic bristles or spines which are found on larvae. The initial damage to 
the cotton crop by the spiny bollworm occurs in early stages of plant growth. 
The larva enters near the terminal bud and then burrows down inside the main 
stem causing the death of the main stem growing point. This is not generally 
serious for the side branches which grow in compensation and producing a 
bushy plant with a large yield potential, despite fruiting in this case may be 
delayed. On older cotton this pest feeds in buds, flowers and bolls. It tends to 
be an internal feeder and is more commonly found in bolls (Reed, 1977). 
Alternative host plants (okra, maize [in Egypt] and other Malvales) play an 
important role in the carryover of Earias spp to cotton (Saini and Singh, 2002; 
Bhatti et al., 2007; Mirmoayedi and Maniee, 2009). 
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In Egypt, it is noticed that cotton cultivated area decreases annually and 

in the last five years, farmers do not prefer to cultivate cotton because of the 
high costs of both cotton pest control and cotton hand picking, accompanied 
with the low price of seed cotton yield that does not cover the costs of cotton 
production (Aziz, 2011). Moreover, the government has decided to stop cash 
subsidies to farmers and spinners (USDA Foreign Agricultural Service, 2015) 
Damage to cotton crop by insect pests throughout the world results in a 
significant yield loss each year (Al-Ameer et al., 2010) and therefore many 
authors investigated the effect of the chemical techniques by evaluating certain 
individual insecticides as well as their combined action on the spiny bollworm 
(El-Basyouni, 2003; Younis et al., 2007; Mirmoayedi et al., 2010; Elgohary, 
2014). The control of cotton insect pests remains an unabated challenge 
(Johnstone, 2006).  
        

The egg parasitoids, Trichogramma spp are common biological control 
agents that have been successfully used in biological control programs for a 
variety of lepidopteran pests. Trichogramma species are being used widely in 
IPM programs on many important insect-pests including the spiny bollworm 
Earias insulana (Boisd.) (Li, 1994). 
       

The combined effect of the chemical and biological measures was also 
investigated (Mirmoayedi and Maniee, 2009; El-Bassiuony, 2012; Saad et 
al., 2015). It would be desirable if any potential insecticide could be used in 
good combinations with some beneficial biological control agents under the 
concept of integrated pest management program. With a proper planning and 
timing of application of insecticides together with the release of known biological 
control agents, it might result in the best means of insect-pests integrated 
control. This also would give a great deal of contributions to the farmers in 
terms of reducing the cost of crops production whilst in the same time 
increasing the profit margins as well as reducing the toxic remains (pollutants) 
in the plants or the environment. 

 
The present study was conducted to evaluate certain biological and 

chemical treatmental techniques that can be used together for integrated control 
of the spiny bollworm, Earias insulana (Boisd.) (Lep.: Noctuidae) by releasing 
the parasitoid Trichogramma evanescens in combinations with different 
chemical treatments (insecticides) to measure their effect on the occurrence or 
incidence of the spiny bollworm (Earias insulana); yield and loss of cotton due 
to insect infestation. 

 

MATERIALS AND METHODS 
Field Experiments 

Field experiments were carried out in a private farm at Abo-Homos 
District, El-Behaira Governorate, during two successive growing cotton seasons 
of 2103 and 2014. The experimental area of half feddan was cultivated with 
cotton variety "Giza86" on May, the 27th and the 15th during both the following 
seasons, respectively. The effect of different inspected treatments (programs or 
combinations) against the spiny bollworm was studied to select the best 
program that can be recommended for its integrated control management. The 
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area was arranged in randomized complete block design with three replicates 
(7X6 m) for each treatment (7X18m).  

The release of parasitoid Trichgramma evanescens 
The release of parasitoid Trichgramma evanescens was started 60 days 

after sowing.The parasitoid was released as pupae within the parasitized 
Sitotroga cerealella eggs at a rate of 23100-26400 parasitoids/feddan. The 
release of the parasitoid was applied in the field using a device to protect them 
from the predators and unfavorable weather conditions. To decrease the labor 
cost, the device which consists of thick paper card (8x12cm) was modified; as it 
was folded to make a closed container (8 x 6 cm). Three cards of the 
Angoumois grain moth Sitotroga cerealella eggs (1x1cm) containing parasitoid 
pupae (about 350-400 pupae/card) of three different stages of development (1, 
2 and 3 days before adults emergence) were glued in this container with a total 
number of 1050-1200 parasitoids / 3 cards. 

 
The cards were hanged manually before the sunset on the lower plant 

canopy at a distance of about 50 cm above the ground. Each feddan required 
about 22 cards; though the rate of releasing comprised 22 paper cards/feddan/ 
release (2cards/2kerat). In the first season, five releases were carried out while 
in the second season of 2014, six releases were done. The distance between 
the release points was 10 m and started 5 m apart from the edges of the field. 
When the infestation level arrived 3%, the tested insecticides (that have been 
selected for the spiny bollworm) were applied to decrease the infestation of the 
spiny cotton bollworm E. insulana. 
 
Tested compounds 

All agrochemicals used in the course of the present study were supplied 
by Shora Chemical, Egypt and they were: 
A- Pesticides: 
1. Flutolanil (Moncut® 25%WP) is a fungicide which has been used for seeds 

treatment before sowing at the rate of 3g/kg seeds. 
2. Dinotefuran (Oshin ® 20 % SG) is a systemic insecticide and it was used for 

controlling cotton sucking insects; sprayed early during the vegetative growth 
(250 g/feddan). 

3. Teflubenzuron (Nomolt15% SC) (an insect growth regulator, I.G.R.) was used 
for controlling the cotton leaf worm; sprayed during the vegetative growth 
(100 ml/feddan). 

4. Diflubenzuron (Demeron® 10% E.C.) an insect growth regulator (I.G.R.) that 
has been used for controlling the cotton leafworm cotton during the 
vegetative growth (200 ml/feddan). 
The following insecticides were used for controlling the spiny bollworm E. 
insulana: 

5. Profenofos (Teliton® 72% EC) (an organophosphorous insecticde) (750 
ml/feddan). 

6. Pyridalyl (Pleo® 50% EC) (100 ml/feddan). 
7. Spinetoram (Radiant® 12% SC) (35 ml/feddan). 
8. Chlorpyrifos (Pestban® 48% EC)(an organophosphorous insecticide)(1 

liter/feddan). 
9. Chlorfenapyr (Challenger® 36% EC) (120 ml/feddan). 
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B- Fertilizers: 
1. Novatic slop 48® was added with irrigation water (17 kg/feddan) before 

flowering. 

C- Herbicides: 
1. Pendimethalin (Stomp Exstra® 45.5% CS) (1.5 liter/feddan) is an herbicide 

and it was applied for all the performed treatments to control weeds after 
sowing (pre-emegence). 

 
Tested compounds were sprayed using a knapsack sprayer (CP3) at rate 

of 100 liters/feddan. Mean numbers of spiny bollworm larvae/75 bolls (25 bolls 
/replicate) were estimated immediately before the first spray and then every 
week throughout the period of experiment. All the different performed 
treatments (combinations) are summarized in Table (1). 

 

Determination of cotton yield 
 In each treatment, ripened open bolls from forty cotton plants were 

collected to determine the cotton yield / plant and from which, the total yield 
/feddan was relatively calculated as follows: 
 

        Yield = plant yield (g) × No. of plants per fed (45000) = kg/fed. =Ken. /fed.,           
                                       1000                                             157.5 
where a kentar (ken.) of seed cotton = 157.5 kg and fed. = feddan = 4200m2 
 
Cotton yield loss 

The potential yield losses at the end of each cotton season and the 
economic loss percentages were determined according to Hosny et al. (1967).  
 
Statistical analysis 

All data were subjected to one-way analysis of variance (ANOVA) 
followed by Duncan multiple range test (Duncan, 1955 ) to determine the 
significant differences among treatments mean values at 0.05 probability level. 
 

RESULTS AND DISCUSSION  
The efficiency of releasing the beneficial parasitoid Trichogramma 

evanescens alone or combined with the application of different insecticides on 
the mean numbers of the cotton spiny bollworm (E. insulana) larvae/75 bolls, 
yield and cotton loss during  two consequent growing cotton  seasons of 2013 
and 2014 is investigated.  

Season of 2013 
Data in Table (2) indicated that all run treatments induced significant 

effect on the population of the spiny bollworm larvae expressed as means 
numbers of larvae / 75 bolls and compared with the untreated check (control). It 
is obvious that the lowest infestation rate by the spiny bollworm was recorded 
using the treatment of T. evanescens + Radiant® (T2) with 1.22 larvae/75 bolls, 
followed by the treatment of T.evanescens+ Ferttilizer + (Oshin®, Pestban®) 
(T5) with 1.61 larvae/75 bolls as compared with the untreated check which 
recorded a highest mean value of 17.61 larvae/ 75 bolls. 
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   Table (1): The suggested different treatments (combinations) during both the cotton growing seasons of 2013 and 2014 
 

Treatments 
Cotton Season 

2013* 2104 

T1 T. evanescens + 3# sprays of Pleo® T. evanescens + 4 sprays of Pleo ** 

T2 T. evanescens + 3 sprays of Radiant® T. evanescens + 4 sprays of Radiant® 

T3 T. evanescens + 3 sprays of Pestban® T. evanescens + 4 sprays of Pestban® 

T4** T. evanescens + (1Oshin®, 1Nomolt®, 3Pestban®)(in sequence) T. evanescens + (1Pleo®, 1Challenger®, 2Pleo®) 

T5 T. vanescens. + Fertilizer + (1 Oshin®, 3Pestban®) T. evanescens + ( 1Oshin®, 1Nomolt®, 4Pleo®) 

T6 T. evanescens + Fertilizer + (1 Oshin®, 1Nomolt®, 3Pestban®) T. evanescens + ( 1Oshin®, 1Nomolt®, 4 Radiant®) 

T7 R. ِ◌◌ِA.P***  (2Demeron®, 2Pestban®, 1Teliton®) T. evanescens + ( 1Oshin®,1 Nomolt®,4 Pestban®) 

T8 1Oshin®, 1Nomolt®,  3Pleo® F.*** + T. evanescens + (1Oshin®, 1Nomolt®, 4 Pestban®) 

T9 1Oshin®, 1 Nomolt®, 3Radiant® Trichogramma evanescens (alone) 

T10 Untreated check (control) F. + T. evanescens + 1 Oshin®, 1 Nomolt®, 4 Pleo®) 

T11 - F. + T. evanescens + ( 1 Oshin®, 1 Nomolt®, 4 Radiant® 

T12 - R.A.P. ***. (2Demeron®, 2Pestban®, 2Teliton®) 

T13 - ( 1 Oshin®, 1Nomolt®, 4Pestban®) 

T14 - ( 1 Oshin®, 1Nomolt®, 4Radiant®) 

T15 - ( 1 Oshin®, 1 Nomolt®, 4Pleo®) 

T16 - Untreated check (control) 
     * In the first season of 2013, nine treatments were evaluated, while in 2014 season, 15 treatments were evaluated as compared with the untreated 

check (control) in both seasons. 
     ** Oshin

®
 was used for sucking insects, while Nomolt

®
 and Demeron

® 
were used against the cotton leafworm 

     *** F= Fertilizer (Novatic slop 48
®
) was added with irrigation water before flowering and R.A.P= Recommended Agricultural Practices by  the Egyptian 

Ministry of Agriculture (2Demeron
®
, 2Pestban

®
, 1Teliton

®
 in 2013 season) (2Demeron

®
, 2Pestban

®
, 2Teliton

®
 in 2014 season). 

     # Number of sprays of each insecticide in the same illustrated sequence.  
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           Table (2): Effect of Trichogramma evanescens release and application of different insecticides on the mean 
numbers of the spiny bollworm larvae/75 bolls during the season of 2013 

  

 
Treatment  

 
M.N.B.S# 

Mean No. of the spiny bollworm larvae 

General  
Mean  

1st Spray 2nd Spray 3rd Spray 

1
st 

(31/8*)*** 
2

nd
 
(7/9)  

Mean No. 
of 

larvae/75 
bolls 

3
rd 

(15/9) 
4

th 

(23/9) 

Mean No. 
of 

larvae/75 
bolls 

5
th

 
(3/10) 

6
th

 
(10/10) 

Mean No. 
of 

larvae/75 
bolls  

T1 0.00 0.00d** 3.66c 1.83e 3.00cd 3.33cd 3.16c 2.00b 1.00b 1.50bc 2.16 de 
T2 2.67 0.00d  2.33c 1.16e 2.00d 1.66e 1.83de 1.00b 0.33b 0.66bc 1.22 e 
T3 3.67 1.33cd 2.66c 2.00de 3.66bcd 5.00b 4.33e 2.33b  1.00b 1.66c 2.66e 
T4 3.00 1.00cd 3.33c 2.16de 4.66bc 3.33cd 4.00d 1.00b 1.00b 1.00bc 2.39de 
T5 3.67 2.33cd 1.66c 2.00de 2.66cd 1.66e 2.16e  1.00b 0.33b 0.66bc 1.61e 
T6 5.00 3.66bc 4.33c 4.00cd 4.33bcd 3.00d 3.66d 2.33b 0.66b 1.50c 3.05d 
T7 7.67 6.00c 4.66c 5.33c 3.66bcd 3.33cd 3.5de 4.00b 1.00b 2.50b 3.78c 
T8 10.33 6.33b 7.66b 7.00b 5.66b 4.66bc 5.16b  3.66b 1.66b 2.66b 4.94b 
T9 3.67 3.00cd 2.33c 2.66de 3.33bcd 3.33cd 3.33de 2.33b 1.00b 1.66bc 2.55de 

Untreated 
Check 

15.00 18.33a 15.66a 17.00a 17.33a 19.00a 18.16a 16.33a 19a 17.66a 17.61a 

 # Mean numbers of larvae before Spray 
*Inspection date (day/Month) 

            ** Means followed with the same letter(s) (in a column) are not significantly different at 0.05 level of probability. 
           *** 1

st
 inspection was done 7 days post- application and 2

nd
 one was done 14 days post-application.    
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It was noticed that there were no significant differences between the 
treatments of T. evanescens + one insecticide) (T1, T2, T3) and T9 (three 
sequential insecticides).Therefore, to reduce the environmental pollution, it is 
recommended to release the parasitoid T. evanescens combined with the 
cheapest insecticide of each of the three effective ones (Pleo®, Radiant® or 
Pestban®) to obtain the same efficiency for controlling the spiny bollworm.  

       
These above presented results are in agreement with those of Gergis et 

al. (2001) who found that the program of releasing the parasitoid Trichogramma 
evanescens with one insecticide spray achieved the highest rate of reduction of 
the spiny and pink bollworms. Moreover, El-Bassiuony (2012) proved that the 
release of the parasitoid Trichogramma evanescens with one spray of 
spinotram when the infestation level increased up to 3% was the most effective 
against bollworms. 

  
It could be also concluded that all our performed and run treatments were 

effective in reducing the larvae of the spiny bollworm as compared with the 
highest mean number of 17.61 larvae/75 bolls (untreated check). 

  
The results illustrated in Table (3) show that the highest attained yield 

(8.98ken./fed.) has been recorded for the treatment of T. evanescens + Pleo® 
(T1); that yield was as twice as that of the control, followed by the less higher 
yield  resulted from T2 (8.23 ken./fed.) (T. evanescens + Radiant®). All the 
performed combinations achieved more or less high cotton yield (5.03-
7.97ken./fed.) as compared with that low yield of control (4.31ken. /fed.). 

 
The assigned loss of cotton bolls of control due to the infestation of spiny 

bollworm compared with the recorded loss of the parasitoid+ each of the tested 
insecticides in the different suggested treatments is represented in Table 
(4).Herein, T6 and T1 showed merely similar lower percentage of cotton loss 
(10.00 and 10.30). Vice versa, the control treatment recorded the highest 
percentage of loss that has been calculated by 49.20% ; that loss was as five 
times as that of T1 and T2. This result indicates the importance of using the 
profitable and efficient biological and chemical techniques combined together 
for the integrated control of the spiny bollworm E. insulana. 

 
Again, all the performed treatments of the parasitoid combined with the 

tested insecticides or using certain insecticides alone were effective in reducing 
cotton loss during the season of 2013. 

 
Season of 2014 

The detected infestation level with the spiny bollworm during the cotton 
growing season of 2014 was expressed as the mean number of larvae/75 bolls. 
Data presented in Table (5) reveal that all run treatments induced significant 
effects on the population of the spiny bollworm larvae compared with the 
untreated check. The treatment of T. evanescens + Ferttilizer + (Oshin®, 
Nomolt® and Radiant®) (T11) was the most effective treatment on the spiny 
bollworm which decreased the inspected number of the spiny bollworm larvae 
up to 0.50 larva/ 75 bolls as compared with the untreated check which recorded 
the highest mean number of 17.33 larvae/ 75 bolls. 
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Table (3): Effect of Trichogramma release and application of tested 
insecticides on seed cotton yield during the season of 2013  

Treatment  
Weight of seed 

cotton /40 
plant (g) 

Weight/plant 
(g) 

Weight/plant 
(kg) 

Weight/fed. 
(kg) 

Cotton 
yield/fed 

(Ken) 
T1 1257.60 31.44 0.0314 1414.80 8.98a* 

T2 1152.00 28.80 0.0288 1296.00 8.23b 

T3 1040.00 26.00 0.0260 1170.00 7.43d 

T4 910.40 22.67 0.0228 1026.00 6.50e 

T5 704.00 17.60 0.0176 792.00 5.03f 

T6 712.00 17.80 0.0178 801.00 5.08f 

T7 1008.00 25.20 0.0252 1134.00 7.20d 

T8 1116.00 27.90 0.0279 1255.50 7.97bc 

T9 1060.00 26.50 0.0265 1192.50 7.57cd 

Control 603.20 15.08 0.0151 678.60 4.31g 
*Means followed with the same letter(s) (in a column) are not significantly different at 0.05 level 
of probability. 

It is also noticed that all the performed treatments (15 treatments) were 
effective in controlling the spiny bollworm in the field, nevertheless, the 
treatment of releasing the parasitoid T. evanescens alone (T9) was not so 
effective as the other performed treatments, whereas the mean number of the 
spiny bollworm larvae was as high as 14.50 larvae/75 bolls was merely close to 
the highest recorded mean for the control treatment (17.33 larvae/ 75 bolls). 
The means numbers of larvae recorded for the rest of the other conducted 
treatments were less than 1.50 larvae/ 75 bolls and ranged between 0.62 and 
1.41 larvae/75 bolls (T10 and T12, in respect). 
 

In general, it could be concluded that the treatment of cotton fields with 
the parasitoid Trichogramma as individual release was not sufficient to 
suppress the bollworms infestation, whereas, satisfactory results were obtained 
when the parasitoid releases were integrated with certain tested pesticides. 
Hence, higher reduction in the spiny bollworm population and greater cotton 
yields were achieved with this integration. In this respect,  
Salman et al. (2014) reported that the effect of the parasitoid T. evanescens 
treated alone against the spiny bollworm population was slight. On the other 
hand, El-Heneidy et al. (2004) showed that the release of Trichogramma 
evanescens achieved significant reductions in the percentages of bollworms' 
infestation comparing with those areas treated with different insecticides at the 
same working sites. Contrarily, Abd El-Hafez et al. (2005) reported the 
insignificant differences between the bollworms infestations in Trichogramma 
and/or insecticide-treatments during two seasons of growing cotton.  



J. Adv. Agric. Res. (Fac. Agric. Saba Basha)  

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 594     
   Vol. 20 (4), 2015 

 

            Table (4): Effect of Trichogramma release and application of different insecticides on the loss of cotton              

bolls (%) during the growing cotton season of 2013 

TREATMENT 
Non- infested 

open  bolls 
(A)  

2/3 open 
bolls 
(B) 

1/3 open 
bolls 
(C) 

Infested 
dry bolls 

(D) 

Infested 
green bolls 

(E) 

Theoretical 
open bolls 

(TH) 
(F) 

Observed 
open bolls  

(G) 

(F-G) 
(H) 

Loss%** 
(I)  

T1 420.00 42.00 9.00 14.00 18.00 503.00 451.00 52.00 10.30e* 
T2 402.00 46.00 20.00 21.00 19.00 508.00 439.00 69.00 13.50cd 
T3 389.00 31.00 22.00 26.00 16.00 484.00 416.80 67.20 13.80cd 
T4 351.00 32.00 17.00 28.00 19.00 447.00 377.70 69.30 15.50c 
T5 249.00 10.00 16.00 28.00 21.00 324.00 260.90 63.10 19.50b 
T6 313.00 18.00 6.00 16.00 10.00 363.00 326.90 36.10 10.00e 
T7 278.00 11.00 19.00 15.00 9.00 332.00 291.60 40.40 12.20de 
T8 247.00 23.00 3.00 25.00 9.00 307.00 263.20 43.80 14.30cd 
T9 222.00 19.00 5.00 22.00 10.00 278.00 236.00 42.00 15.00c 

Control  89.00 11.00 7.00 48.00 39.00 194.00 98.60 95.40 49.20a 
        *Means followed with the same letter(s) (in a column) are not significantly different at 0.05 level of probability.       
         ** % of loss (I) = H/F X100 where H=F-G; G=A+B [⅔]) + C [⅓]; F= A + B + C + D + E (El-Nagar, 1998) 
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   Table (5): Effect of Trichogramma evanescens release and application of different insecticides on the mean 
numbers of spiny bollworm larvae/75 bolls during the season of 2014. 

 

 
Treatments  

 

 
 

M.N.B.
S# 

Mean No. of spiny bollworm larvae 

General 
Mean  

1st Spray 2nd Spray 3rd Spray 4th Spray 

1
st*** 

(17/8)* 
2

nd
 
(23/8) 

Mean 
No. of 
larvae/ 

75 bolls  

3
rd 

(30/8) 
4

th 

(7/9) 

Mean 
No. of 
larvae/ 
75 bolls 

5
th

 
(15/9) 

6
th

 
(23/9) 

Mean 
No. of 
larvae/ 
75 bolls 

7
th

 
(30/9) 

8
th

 
(7/10) 

Mean 
No. of 
larvae/ 
75 bolls 

T1 2.33 1.00
bc**

 1.66
c

 1.33
b

 1.33
c

 1.00
c

 1.16
c

 0.33
cd

 1.66
cd

 1.00
cde

 0.66
c

 0.66
b

 0.66
b

 1.04
c

 

T2 2.33 1.00
bc

  0.33
c

 0.66
b

 1.00
c

 1.33
c

 1.16c 0.66
cd

 1.33
cd

 1.00
cde

 0.33
c

 0.33
b

 0.33
b

 0.79
c

 

T3 2.67 0.33
c

 1.66
c

 0.10 
b

 1.33
c

 1.33
c

 1.33c 1.00
cd

 1.66
cd

 1.33
cde

 0.66
c

 0.66
b

 0.66
b

 1.08
c

 

T4 2.67 0.33
c

 1.00
c

 0.66
b

  1.00
c

 1.66
c

 1.33c 0.66
cd

 1.66
cd

 1.16
cde

 1.00
c

 0
.
00

b
 0.50

b
 0.91

c
 

T5 2.33 0.66
c

 1.00
c

 0.83
b

 0.66
c

 1.33
c

 1.00
c

 0.33
cd

 2.00
c

 1.16
cde

 0.66
c

 0.33
b

 0.50
b

 0.87
c

 

T6 3.00 0.33
c

 0.66
c

 0.50
b

 0.66
c

 1.33
c

 1.00
c

 0.66
cd

 0.66
d

 0.66
e

 1.00
c

 0
.
00

b
 0.50

b
 0.66

c
 

T7 2.33 0.33
c

 0.33
c

 0.33
b

 0.66
c

 1.66
c

 1.16
c

 0.66
cd

 2.00
c

 1.33
cde

  0.66
c

 0.66
b

 0.66
b

 0.87
c

 

T8 3.00 0.66
c

 0.33
c

 0.50
b

 1.00
c

 2.00
c

 1.50
c

 1.00
cd

 1.66
cd

 1.33
cde

 1.00
c

 0.66
b

 0.83
b

 1.04
c

 

T9 10.33 12.00
a

 10.00
b

 11.00
a

 17.33
b

 12.66
b

 15.00
b

 23.33
b

  20.33
b

 21.83
b

 9
.00b

 11.66
a

 10.33
a

 14.5
b

 

T10 2.60  1.00
bc

 0.00
c

 0.50
b

 0.33
c

 1.33
c

 0.83
c

 0.66
cd

 1.00
cd

 0.83
de

 0.66
c

 0
.
00

b
 0.33

b
 0.62

de
 

T11 2.30 0.33
c

 0.33
c

 0.33
b

 0.66
c

 1.33
c

 1.00
c

 0.00
d

 1.00
cd

 0.50
e

 0.33
c

 0
.
00

b
 0.16

b
 0.50

e
 

T12 3.33 1.66
bc

 2.00
c

 1.83
b

 1.00
c

 1.33
c

 1.16
c

 1.33
c

 2.33
c

 1.83c 1.00
c

 0.66
b

 0.83
b

 1.41
c

 

T13 4.67 1.66
bc

 2.00
c

 1.83
b

 1.00
c

 2.00
c

 1.50
c

 1.33
c

 1.66
cd

 1.5
cd

 0.66
c

 0.66
b

 0.66
b

 1.37
c

 

T14 4.33 2.33
bc

 1.66
c

 2.00
b

 1.33
c

 2.33
c

 1.83
c

 0.66
cd

 1.00
cd

 0.83
de

 0.33
c

 0
.
00

b
 0.16

b
 1.21

c
 

T15 3.33 2.66
b

 1.66
c

 2.16
b

 1.00
c

 1.33
c

 1.16
c

 0.66
cd

 1.00
cd

 0.83
de

 0.66
c

 0
.
00

b
 0.33

b
 1.12

c
 

Untreated Check 12.67 11.66
a

 12.66
a

 12.16
a

 25.00
a

 16
.
00

a
 20.50

a
 24.66

a
 24.66

a
 24.66a 10.66

a
 13.33

a
 12.00

a
 17.33

a
 

  # Mean numbers of larvae before Spray 
  *Inspection date (day/Month) 
  ** Means followed with the same letter(s) (in a column) are not significantly different at 0.05 level of probability. 
  *** 1

st
 inspection was done 7 days post- application and 2

nd
 one was done 14 days post-application. 
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Data presented in Table (6) exhibit the effect of the different performed 
and suggested treatments combining the release of the parasitoid T. 
evanescens and the application of different insecticides on seed cotton yield. 
The treatment of T. evanescens + (Pleo®, Challenger®, Pleo®) (T4) recorded the 
highest seed cotton yield (9.43ken./fed) compared with the untreated check 
(4.14 ken./fed), followed by  T10 (F. + T. evanescens +  Oshin®,  Nomolt®,  
Pleo®) (9.28 ken./fed)  and both of T5 (T. evanescens +(Oshin®, Nomolt®, 
Pleo®)) and T11 (F.+ T. evanescens+ [Pleo®, Challenger®, Pleo®])  which 
showed the same amount of yield that reached 9.14 ken./fed. Trichogramma 
evanescens alone (T9) gave the lowest seed cotton yield (4.31 ken./fed.) and 
this yield value was so close to that of the untreated check treatment (4.14 
ken./fed.).   

 
The percentages of cotton bolls loss were varied due to the application of 

different combined treatments (Table 7). Noticeably, as T4 and T10 recorded 
the higher yield values, they also recorded lower loss percentages of cotton 
bolls (6.50 and 7.50%). The recorded loss percentage of cotton bolls in control 
treatment was as high as nearly half of the all formed bolls of the grown plants 
(48.50%). Meanwhile, the recorded percentage of loss for T9 (T. evanescens 
alone) was as high as 33.71% and that loss value was higher than those of the 
other performed treatments. The percentage of loss in case of the release of the 
parasitoid T. evanescens alone was about two third (⅔) of that of control 
treatment and this means that the release of the parasitoid alone was not so 
efficient for controlling the spiny bollworm E. insulana. Nevertheless, Abd El-
Rahman et al. (2008) found that five releases (17600 adult females in 2waves / 
feddan / release) in two weeks intervals successfully suppressed cotton 
bollworm infestation to be one fourth to one third of that of the untreated cotton 
fields. 
    

In general, it could be concluded that the treatment of cotton fields with 
the parasitoid Trichogramma  alone was not entirely sufficient to suppress the 
spiny bollworm infestation, whereas, satisfactory results can be obtained when 
the parasitoid releases are integrated with certain pesticides. Hence, higher 
reduction in the spiny bollworm population, greater cotton yield and less loss of 
cotton bolls can be achieved with this integration. 
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         Table (6): Effect of Trichogramma release and the application of different 

insecticides on cotton yield during the season of 2014 

 

Treatment 
Weight of 

seed cotton/ 
40 plants (g) 

Weight/plant 
(g) 

Weight/plant 
(kg) 

Weight/fed. 
(kg) 

Seed Cotton 
yield/ ed. 

 (Ken) 

T1 1140.00 28.50 0.0285 1282.50 8.14ef 

T2 1104.00 27.60 0.0276 1242.00 7.88f 

T3 1084.00 27.10 0.0271 1219.50 7.74f 

T4 1320.00 33.00 0.0330 1485.00 9.43a 

T5 1280.00 32.00 0.0320 1440.00 9.14ab 

T6 1264.00 31.60 0.0316 1422.00 9.03ab 

T7 1272.00 31.80 0.0318 1431.00 9.08ab 

T8 1284.00 32.10 0.0321 1444.50 9.17ab 

T9 604.00 15.10 0.0151 679.50 4.31g 

T10 1300.00 32.50 0.0325 1462.50 9.28ab 

T11 1280.00 32.00 0.0320 1440.00 9.14ab 

T12 1204.00 30.10 0.0301 1354.50 8.60cd 

T13 1128.00 28.20 0.0282 1269.00 8.06ef 

T14 1112.00 27.80 0.0278 1251.00 7.94f 

T15 1160.00 29.00 0.0290 1305.00 8.28de 

Control 580.00 14.50 0.0145 652.500 4.14g 

   *Means followed with the same letter(s) (in a column) are not significantly different at   0.05   
level of probability. 
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       Table (7): Effect of Trichogramma release and the application of different insecticides on the loss of cotton  
                       bolls (%) during the  cotton growing season of  2014. 
 

TREATMENT  

Non- 
infested 

open bolls 
(A) 

2/3 open 
bolls 
(B) 

1/3 open 
bolls 
(C) 

Infested 
dry bolls 

(D) 

Infested 
green bolls  

(E) 

Theoretical 
open bolls 

(TH)(F) 

Observed 
open bolls 

(O)(G) 

Th-O 
(F-G) 
(H) 

Loss % 
(I) 

T1 431.00 37.67 17.00 29.00 4.00 518.67 460.76 57.91 11.17cdef* 
T2 394.67 40.67 23.33 20.33 7.33 486.33 425.80 60.40 12.50cde 
T3 476.67 52.67 29.67 23.33 6.00 588.33 516.28 68.72 12.04cdef 
T4 694.33 43.33 21.00 20.33 2.33 781.33 729.98 51.35 6.50g 
T5 618.67 40.67 30.67 25.00 2.67 721.00 655.87 65.12 9.00defg 
T6 388.00 33.00 15.67 25.33 5.00 467.00 415.10 51.90 11.00cdefg 
T7 483.00 39.33 25.00 17.00 3.00 567.33 517.57 49.77 9.30cdefg 
T8 479.33 38.33 38.33 22.33 5.00 565.67 511.53 54.13 9.57cdefg 
T9 101.00 26.00 13.33 23.00 19.00 185.67 122.42 63.11 33.71 b 

T10 410.67 35.00 17.33 9.67 2.33 475.00 439.49 35.51 7.50fg 
T11 505.33 52.33 31.33 6.67 3.33 599.00 550.21 48.79 8.00efg 
T12 363.67 45.00 35.33 13.00 5.67 462.33 401.82 60.52 13.00cd 
T13 446.33 58.67 35.00 23.33 11.00 574.33 496.58 77.75 13.50cd 
T14 437.67 55.00 36.33 26.67 8.67 564.33 485.96 78.38 14.03c 
T15 435.33 36.00 30.67 23.00 8.33 539.33 473.18 66.15 12.03cdef 

Control 78.33 25.33 18.00 36.67 37.33 195.67 100.99 94.68 48.50a 
        *Means followed with the same letter(s) (in a column) are not significantly different at 0.05 level of probability.
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