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ABSTRACT

A Field experiment was done at Plant Protection Research Institute
Experimental Station, Qaha district, Qalubeiah governorate during 2018 &
2019 two cotton seasons. Thirteen compounds related to different groups
were used; three of them were exposed to gamma radiation doses of 400 &
700 Gy for potentiating purpose. The treatments were Bacillus thuringiensis
(Kurstaki), Beauvaria bassiana (Balsamo), B. thuringiensis +B. bassiana,
B. bassiana+400 Gy, B. bassiana+700 Gy, azadirachtin, azadirachtin+400
Gy, azadirachtin+700 Gy, fertacho, fertacho+400 Gy, fertacho+700 Gy,
profenofos and profenofos+amadene. The treatments aforementioned were
evaluated against three pests of cotton bolls that were pink bollworm,
Pectinophora gossypiella (Saund); spiny bollworm, Earias insulana
(Boisd.) and Cottonseed bug, Oxycarenus hyalinipennis (Costa) population
and infestation reduction percentages.

Profenofos+Amadene was considered the best treatments caused
reduction percentages in population and infestations against three pests
used, followed by profenofos as well as fertacho+ 700 Gy nearly,
azadirachtin +700 Gy, fertacho + 400 Gy, azadirachtin + 400 Gy, fertacho,
azadirachtin, B. bassiana+700 Gy, B. bassiana + 400 Gy, B. thuringiensis
+B. bassiana, B. thuringiensis and B. bassiana. In addition, the compounds
used enhance the most cotton crop parameters acts in seed numbers, lint and
seed weights during the two cotton seasons 2018 & 2019.

So, gamma radiation can potentiate the three compounds of B.
bassiana, azadirachtin and fertacho to become the most effective
compounds on aforementioned three pests and cotton crop parameters
compared with the same compounds without exposing to gamma radiation.

INTRODUCTION

Cotton (Gossypium barbadense, L.) infested by many economic pests. From these
pests were three cotton bolls destructive of pink bollworm, Pectinophora gossypiella
(Saund); spiny bollworm, Earias insulana (Boisd.) and Cottonseed bug, Oxycarenus
hyalinipennis (Costa) were the most destructive insect pests that cause terrible damage to
cotton bolls. P. gossypiella is the destructive pest infesting cotton bolls; the neonate
penetrates squares, flower buds, flowers, and bolls shortly after hatching and then
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penetrates the lint and seeds of fully mature bolls, thus decreasing the quantity and
quality of lint and seeds (Noble, 1969). Also, E. insulana is a serious insect pest, it causes
a threat to cotton bolls, the larvae mainly feed on fruiting parts of many crops and
vegetables causes top boring for the soft and growing tissues especially the terminal buds
and later it attack the flower buds and bolls that ultimately shed (Khan, et al. 2007),
resulting considerable losses in quantity and quality of crops. Sucking behavior of O.
hyalinipennis (adult and nymphs) disturb the cotton crop at early (squares and flowers) as
well as the late stages (open bolls) but most economic losses are caused in the late stage.
It extracts the sap from the reproductive parts of plants and can also deteriorate the seed
quality. Besides damaging the seeds and the reproductive parts, it worsens the lint quality
resulting in poor ginning of cotton fibers (Ananthakrishan et al., 1982).

A huge number of synthetic pesticides are used annually for insect pest control. No
doubt agrochemicals have a major role in improving yields in food production; however,
concern has arisen about the negative impact of such chemicals on human health and the
environment (Dinham, 1993). Indiscriminate use of insecticides has not only caused the
resistance problem in these pests but it has also polluted the environment.

Gamma irradiation as a genetic control method is unique among biological methods; it
involves the release of genetically modified insects to control the same species (Soon,
1986). Inherited effects of gamma irradiation doses were studied by many authors as
Sallam and Ibrahim (1993), Amer (2006), Amer, et al. (2011 and 2012).

Many searches trended to use bioagent compounds for controlling the cotton
bollworms to try being successful steps in removing chemical pesticides from the
environment. Amer and EI-Nemaky (2008) mentioned that combination of Protecto and
Biover had potentiating effects in relation to most biological and prediction parameters of
the pink bollworm than when the two biocides were used singly. Amer, et al. (2011)
mentioned that biover (B. bassiana)+ 300 Gy, followed by biover + 200 Gy and biover +
100 Gy had the potentiating effect on P. gossypiella newly hatched and fourth instar
larvae than biover without exposing to gamma ray. Rafique et al. (2012) and Abedi, et al
(2014) evaluated Azadirachta indica against P. gossypilla and H. armigera and stated
that the compound has insecticidal potential showed significant mortality response.

Aim of a current field trial is to potentiate three compounds (B. bassiana,
Azadirachtin and fertacho) by exposing to gamma radiation doses of 400 & 700 Gy
compared to a bioagent additive compound (B. thuringiensis +B. bassiana) and chemical
compound of organophosphorus (Profenofos) and Profenofos + Amadene. Thirteen
treatments used to control the three insect pests of P. gossypiella, E. insulana and O.
hyalinipennis on cotton bolls at 2018 and 2019 cotton seasons.

MATERIALS AND METHODS

A field experiment of cotton (Giza 86 variety, 2017 strain) was done to evaluate the
efficacy of thirteen treatments against P. gossypiella, E. insulana and O. hyalinipennis
that infesting cotton bolls at 2018 & 2019 growing cotton seasons at Plant Protection
Research Institute Station, Qaha district, Qaluobeiah governorate. The experimental area
was divided according to the complete randomized block design including four replicates
for each treatment; each replicate was 6x7 m (1/100 feddan).

The tested compounds were applied three times at 15 days intervals. The first spray
was applied at 21" and 27" July in 2018 and 2019 cotton seasons, respectively. Boll
samples were collected at random before applying the compounds and then weekly after
application. One hundred bolls (25 bolls x 4 replicates) were collected from each
treatment and examined.
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Insects:
Three pests were investigated on green cotton bolls were mentioned in Table (1).

Table (1). Insects infested the cotton bolls

English name Bionomial name Family Order
Pink Bollworm | Pectinophora gossypiella (Saunders) | Gelechudae | Lepidoptera
Spiny Bollworm Earias insulana (Boisduval) Noctuidae | Lepidoptera
Cotton Seed Bug | Oxycarenus hvalinipennis (Costa) Lygaeidas | Hemiptera

Compounds:
Thirteen treatments belong to six compounds as in Table (2).
Table (2). Compounds used common name and application rate.
Trade Common name Application Product Co. Imported Co.
name rate
. Organic for
. Bacillus .
Bmtectf thuringiensis 300z feddan bmte"?h'mlog} e
94% WP ki Beheira
(Rurstaks) Governorate, Egypt.
Special Unit of
Producing Bio-
. ) ) .?.L'Ingi;L et inzecticides, Plant
Biover Beauvaria bassiana | 100 liter .
. ) . Protection Fesearch
10% WP | (Balsamo) water/ ) "
feddan Institute, Agriculture
Fesearch Center,
Egypt.
Al- Masrya for
jldm?k Azadirachtin, 750 cm3/ Bahar agrochem & ang ¢
0.15% Aradivachta mdi fodd feeds. Indi development,
EC. zadirachia indica | feddan eeds, India Beheira
Governorate, Egypt.
. Syngenta Agro
0.
Fertacho E&ml Ethz_mi{;;; 35 gm/ Swetherland,
40% WP | 450, feddan Qalubeiah
i Governorate, Egypt.
International
company for
I;fff?g Profenofos zjln?r"feddan chemical & Agency
= ' trade (ACTA), Giza
Governorate, Ezypt.
(1L amadene Oasis for importing
. - . + 20L water . & exporting
;'n;:;ljadene ;—Igﬂml}zid protein | oon o2 i::ailaehem SPA, company, Cairo
" - Ictacrom)/ ¥ Governorate, Egypt.
feddan

Knapsack-motor sprayer, Cifarilli (20 L) was used in applying the compounds as
foliar treatment. The compounds application started when the percent infestation of green
bolls reached about 3%.

Gamma Radiation:

B. bassiana, Azadirachrtin and Fertacho compounds were exposing to gamma
radiation doses of 400 and 700 Gy at a dose rate of 1.084 KGy/h by a Cesium®*’ Hendy
Gamma Cell Research at National Center for Radiation Researches & Technology.
Thirteen treatments were used as follows: 1. B. thuringiensis, 2. B. bassiana, 3. B.
thuringiensis + B. bassiana, 4. B. bassiana + 400 Gy, 5. B. bassiana + 700 Gy, 6.
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Azadirachtin, 7. Azadirachtin + 400 Gy, 8. Azadirachtin + 700 Gy, 9. Fertacho, 10.
Fertacho + 400 Gy, 11. Fertacho + 700 Gy, 12. Profenofos, 13. Profenofos + Amadene.
The percent reduction in population and infestation were calculated according to

Handerson and Telton formula (1955):
% Reduction =100 (1- (Tax Cb/ Th x Ca)).
Where Ta = number of infested bolls from the treatment after application.

Tb = number of infested bolls from the treatment before application.

Ca = number of infested bolls from the control after application.

Cb = number of infested bolls from the control before application.
Cotton Crop Parameters:

The number of seeds and weights of lint and seeds (g) cotton crop were assessed as
compared to the control. The samples were collected per 100 open cotton bolls.
Statistical Analysis:

All investigated data were analyzed by using Costat statistical program software, 1990
and Duncan multiple range tests (Duncan, 1955) at 5% probability level to compare the
differences among time means.

RESULTS AND DISCUSSION

A field trial was done at Plant Protection Research Institute Station, Qaha district,
Qalubeiah governorate during two cotton seasons (2018 & 2019). The purpose of trial is
potentiating three compounds efficacy (B. bassiana, Azadirachtin and fertacho) by
exposing to gamma radiation doses (400 & 700 Gy); also, compared its efficacy with the
same compounds without radiation; in addition to compare with additive biocides (B.
thuringiensis + B. bassiana) and organophosphorus compound (Profenofos or Profenofos
+ Amadene).

The controlling target pests were pink bollworm, P. gossypiella; spiny bollworm, E.
insulana and cotton seed bug, O.hyalinipennis; also, investigate the reduction percentages
of larval population and infestation for three pests mentioned. Moreover, determined the
cotton crop acts in seed number, lint & seed weight/100 opened cotton boll during two
cotton seasons trials (2018 & 2019).

Pink and Spiny Bollwormes:
a. Larval Population Reductions:

Thirteen compounds were applied on cotton green bolls when larval population and
infestation was 3% of P. gossypiella or E. insulana or both of them.

The pink and spiny larval population reductions had slightly increased in 2019 than
2018 cotton seasons as shown in Table (3). The organophosphorus compound
(Profenofos) + amadene (hydrolyzide protein) was the best treatment caused bollworms
larval population reduction during two cotton seasons (83.1 & 77.7% for 2018 & 2019
cotton seasons, respectively). It may be amadene compound caused insect attracting, and
then kill by using profenofos compound. The second efficacy compound was Profenofos
79.8 & 73.3% reduction in bollworms population. Gamma radiation dose of 700 Gy
potentiate the compound of fertacho + 700 Gy and azadirachtin + 700 Gy, followed by
the same two compounds exposing to dose of 400 Gy comparing with the same
compounds without exposing to gamma radiation as illustrated in Table (3). In addition,
B. bassianat+ 700 Gy, followed by B. bassiana + 400 Gy had potentiating action in
bollworms reduction comparing with B. bassiana without exposing to gamma doses.
Moreover, B. thuringiensis + B. bassiana had potentiating effect in efficacy on larval
reduction comparing with each of them when using singly.
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b. Infestation Reduction:

The same trend in larval population reduction was also cleared in bollworms
infestation reduction (Table 4); but the infestation reduction was higher than population.

Profenofos + amadene was the highest reduction in bollworms infestation at two
cotton seasons 2018 & 2019, followed by profenofos, fertacho + 700 Gy, azadirachtin +
700 Gy, fertacho + 400 Gy, azadirachtin + 400 Gy, fertacho, Azadirachtin, B. bassiana
+700 Gy, B. bassiana + 400 Gy, B. thuringiensis + B. bassiana , B. thuringiensis and B.
bassiana.

Table (3): Percent reduction in larval populations of the pink and spiny bollworms
during application with some compounds at 2018 & 2019 cotton seasons.

% Larval population reductions during application Seazomal
Compoundz 1" spray 2™ spray 3 spray Aversme
7 | 14 [ Aver 7 [ 14 | Aver 7 | 14 | Aver. | ° E
2018 sexson
B_thwringiensis_| 933 | 10.7° 10 126" 101 119" 143" | 152" | 148 1.7
B. bassiana 33 | 77 | sag T L1 10 12" 14" 13 10.5°
B;g’“;fﬂiﬁ“ 8| 3330 | T 353 | 383 36.8° ¢ | 90 | 36 BT
B. besiana s | 522 | =06 54.5° 58 26X 6 | an2* | L1 z6'
B. besiana w2 | 527 | =02 9 g* 60 e | e25 | eo* | 613 | smae
Azadirachtin 288 | 547" | 218 5T S0 585 | 611" | &22° | 647" | sB3°
‘hﬂ&'ﬁaf;lfn 0 B0 = 64 66.3 652" £9.1° | 863 | 678" 627"
Amaflrachtin | se80 | 623 | ens' | 661 | ess' | ens | m2 | W | M| 664
Fertacho 725 | 69l | 708 6397 | 448" | 544 573" 30 5.8 59.7°
Eﬂ:,{;*&f s | o 55+ £33 67" 65.2" 700 | 686 | §9.3¢ | eaan
f*‘_.';;;“ﬂ'%f_ 725 | 69 70.8 75.4" 2.5 739 g3 36° £0.5 §8.4
Profenofos 0| 74* s 79 B23° 50.5° 341" | 888 | 865 9.5
P“ﬁi‘:“;jﬂ”:‘ ne | 7155 | T 82.5 §7.4° 84.9° 508 | sas | g0 831
L.SDus 295 | 325 | 26l 132 242 237 432 | 362 397 2.98
2019 sexson
B_thwingiensis__| 126 | 120 | 123 142" 16.9 15.6 0.7 [ 207 [ 207 16.2°
B. bassiana 102 | 933 | 977 122 14° 13.1° 167" 18 17.4 13.4°
B ;‘“;;"ﬁ:ﬁ“* N I S 34.4' 183" 422 40.% 403 46.6' 48.2 40.9
B. bessiana 522 | 544 | s | sex 60 59.1 682 | 64 | 661 | ses
B. beesiana so¢ | sss | sas | sex 60° so1' | 70~ | eac | e7 59.6
Azadirachtin 522 | 44" | 33 6225 | 659 | 656 722 | 635" | 706" | 631-
""_“j'u'““f:[““ﬂ ns | T | T | e 659" | 669 60' | 382 | sea | 658
Azalirachin 600 | 65 | east | sm2e | 75 | mo4r | 756 | T2 | mee | eesn
Fertacho 522 | 622 | 57.2¢ | 6530 0 67.8~ | 720 ST e N Y
fﬂ;ﬁ%‘” 51| 622 572 | emle 70t 69.6* 72.2 72.0% | TRt | 663
f*‘.,';;;“ﬂ'?f_ 622" | 63 63.6° | T22% m2t | T | e | 75 | 758 | T0.8™
Profenofos 84 | 688" | 664 | 725° | 751° | 73.8° | p0s- | 788° | 798" | 7aar
P“ﬁi‘:“;jﬂ”:‘ 74 74 ot 77.3* 78.8° 8.1 g2 B0 81 ki
L.SDus 231 | 354 | 2093 ) 132 27 412 | .m0 317 279
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Table (4): Percent reduction in infestations of the pink and spiny bollworms
during application with some compounds in 2018 & 2019 cotton seasons.

04 Imfestation reductions during application

Compounds 1" zpray 77 Ipray 3 IPEEY i?_j::;
T 1 14 [ Aver T [ 14 T Aver T | 14 [ Aver. | °
2018 seavon
& B o3 | gpe T 13.6¢ 171" 154° | 207 | 2002* | 202 14.4°
E. barsiona S 77 | 688 | 116 158 14.F° 17 | 162 | 171 126
E.
Poringiensiz | 3555 | 40° | a4 | 420 E e 21 | 465 EEL 453 a2
+E. bassiana
B: bmmgf 4.4 | 488 | 466 50° 512 SL1° | 612 | sEE | G0 81T
B w sg= | sz2e | s1ae | sz | s ga1’ | s | sae | soss ggv
Agadirachtin | 30° [ 3229 [ :109 [ s4& 5677 55 [} 353 | se° 55 1°F
_mm_ m“&‘_’" sz~ | 56~ | s41™ | 60% a0 60~ | 618 | 68 65~ 9.7
""‘z_”ﬂ?’;,&“,;‘_’" sg | osmee | oseam | eoe | eoe | eoe | ez [ sme | esat | eost
Fertacho 0% | 5229 | S0 | 544% | 55 | sa6T | 64 6= | 1= 566"
fﬁ‘;ﬂ = 5= | 548~ | s | Azt | 60 | a4d™ | 6e4! | 644 05"
f*.ﬁ‘;ﬂ 53.8° | 588" | =88 | &b a3t 645 | 638 | 64 | 6647 632"
Profenofios 75 733 [ Tew B0 [ FiE 85 a” | m1E 50.1°
Frofenofos = a = 1 a B za =1 4 &8 o 1
+ Amadene 753 7.8 | TES 80 23 815 85 g5 kL 521
L5 Duas 360 | 212 | 2m 258 163 312 | 435 | 533 | 454 3.62
2019 seavon
@ B 101 12 11° 02 | 258 2217 | 333 | 244 | 280° mT
E. bassiona 88 o7 | 82F 14" 174 157 | 244 | 2027 | 223 158"
E
Puringiemsis | 35° 3| 268 | 422 45" 436 | 527 | s0¢ | sl ar
+EB. hassiana
B’: bmmt;:’ ¢ | s1r | SLIT | s 55 565 0¥ &0 60" 50
B bﬁ'f‘;‘:" sstad | osgge | seee | se | ssat | sT4d | szEt | &0t | eL4 5.6
Agadirachtin | 3277 [ 36~ | &aa0™ [ &0~ a0°F 60 64 | a2 [ s 0.1
""”ﬂ”_ m“&‘_’" sgtosgat | osgd | 628 | a6 | 6g4™ | s0ot | 6= | 68t | G
""'z_”ﬂ;lfﬂ“a'f_’" sa | gaEe | seat | &4 agt 6 | 7229 | 72z | M2 | eeae
Fertacho TS s5= [ 338" | sz8® [ sss" | 4" 547 [TR 03"
fﬁ‘; 3.8 | 628° | 60 | 45™ 67 66" | 628 | &4 | Ga4™ 6id 4
Eeﬁx r:f- ant 60 60" 3= 7ot 675 | 7ec | T2IT | Taae 672"
Profenofios B B0 a0 g5 B 815 20" B a0~ (kS
fﬂ‘:;‘:ﬂi a0 g5 | BLE | &F 28 865 | o0 B0 55 T
L.5Duss Lz [ 23 Lé7 | 213 134 200 | 365 | 445 [ 403 2.27

Cottonseed Bug:
a. Population.

Table (5) showed that profenofos + amadene compound was considered the best
treatments caused a reduction in seed bug population, followed by profenofos. fertacho +
700 Gy, followed by azadirachtin + 700 Gy, fertacho + 400 Gy and azadirachtin + 400
Gy had potentiating efficacy on cottonseed bug population than its reduction on
cottonseed bug without exposing to gamma doses.

The fungicide, B. bassiana when exposing to gamma doses of 700 and 400 Gy had
potentiating effect on cottonseed efficacy compared to the same compound when used
singly. Moreover, B. thuringiensis + B. bassiana had best efficacy compared to use each
of them singly.

b. Infestation:

The previous trend was also appeared in cottonseed bug infestation reduction as in
Table (6).
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Both nymphes and adults of cotton seed bug (O.hyalinipennis) feed on immature
seeds causing multiple types of injuries to the cotton crop including a reduction in yield,
seed weight and oil contents (Srinivas and Patil, 2004). Cottonseed bug may also feed on
the leaves and young stems of the host plants to obtain moisture (Ananthakrishan et al.
1982). It causes severe of embryo, reduced seed viability (Srinivas and Patil, 2004) and
deteriorates the quality of cotton by staining lint and oil content (Sweet, 2000).

Shah, et al. (2016) assess the efficacy of 12 insecticides against dusky cotton bug
(Oxycarenus laetus) in field conditions, the insecticides were belonging to five different
groups viz. organophosphate, pyrethroid, neo-nicotinoid, naturalize and insect growth
regulator (IGRs). All tested insecticides were significantly different in relation to pest
mortality than the untreated check. Among the insecticides, organophosphates proved the
most effective and gave 79.3% pest mortality followed by pyrethroids (53.6%) and neo-
nicotinoids (53.4%) while naturalize proved least effective and gave 14.6% mortality
followed by insect growth regulator (IGRs) (25.0%).

Table (5): Percent reduction in cottonseed bug populations during application
with some compounds in 2018 & 2019 cotton seasons.

% Reduoction of cotton seed bug populations during application
. i ~ yud " vd " Seazomal
Compounds 1" zpray 1™ =pray 3™ :pray Average
7 [ 14 [Aver.| 7 [ 14 [Aver.| 7 [ 14 | Aver |~
2018 season
B. thuringiensis | 20° | 2 2.5 | 25 3 | s | 1o 10.9* 211"
B. bassiana 180 [ 257 [2182 [ 2¢ 25 15 10¢ 10 10¢ 15.8'
B. gﬁgﬁ” 00 | so¢ | 2s® | oast | 35 | as | 11w | 10 10.9¢ 236
B; iifﬁ“é’;‘“ 355 | 40t | atE | 45 | a3 | 48 | 218 | 20 20.9' 345
B. {};“;‘é’:“ 350 | 45 | 400 | 45 | 48 | 480 | 3940 | 3 .y 40.7%
Azadirachtin 25¢ | 45 | 38 525" | 625 | 578 | 4700 [ 473 47.3° 46.6"
hf::}ruacghf“ 33 60¢ | 8785 | &5 0t | 578 | 47010 | 2% 36.1° 50.4
il:g:}ruﬂg{:m 40 | 433° | 407 55 63 60° | 0.6 | 53 62.8 54.8
Fertacho ot | 57 [sas | 4sm [ e2 [ ma2 [ 559t [ saf 44.2 49.9™
Fertacho ik " - =d - . - . -
45 43" 45 53 i 875 33 43 £9.2° EAD
+ 400 Gy
f‘*.ﬁ;“gf 63 75 | TLE | 75 6 | 67.5% | 294" | 23 172 554
Profencfo: ¢ | 73 | Tast | s2s o5 | 88.8" | 7i5 | 673 71T 717
Profensfos | g5 | o3 | 888 | B25 | 825 | 825 | TS | 60 | 67y 7.7
L.5Dw0s 325 (43520 [ 380 [ 411 [ 232 [ 422 [ 436 [ 512 4.74 4.8
2019 season
E. thuringiensis | 25 ar [27.8% [ a3t [ a4 [ 378 [ 14 2 13’ 26
B. bassiana 20 | 25 [228 | 30t | 33 [3ze | 18 2 13.5' 22
E. ET‘SP’”"’ 8 | 30 | 29 | 3t | 3 | 3as | 20 12 16' 262
) 2SSTE MO
B bossona | gy | oagt | o3 | a0 | o4 | aa | a8 | 23 3 38
B; {};“;‘é’:“ 400 | 40t | 40° | S0 | s | sas | 48t | 40 428" 45
Azadirachtin | 3% [ 43% [ 40° [ 33 58 565 | 622" [ a5 336" 50
Azadirachfin | 43¢ | 52+ | s s | o |eLs | @ st | mmEe | sam
A‘fgﬁru“cli'_“ 50 | a8 | a4 | 45 | 625 | a8 | e8| a0 59.4 55.7
Fertacho 43% | 437 [ 465" | a0® [ 657 [ 628 [ 57 30 2.5 53.8"
Tertacho 380 | 6257 | 60" | 63 | 55 | 60 | 500 | 40 45 551"
fi’rsgc(]";: 4™ 35 | 845 | 65 70 67.5° | 538 48 3.4 £8.5
Profenofo: 77 | 85 | 8¢ | &0® gz | g1t | 700 | as® 375" 7.8
Profencfoz a0 g 84 g5 g5 g5 B0 40 g -
+ Amadene - - ? = i = -
L.5Dw0s 365 | 489 | 227 [ 456 [ 325 [ 391 [ 512 [ 56 5.38 4.52
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Table (6): Percent reduction in cottonseed bug infestations during application
with some compounds at 2018 & 2019 cotton seasons.

% Reduction of cotton zeed bug infeztation: doring application 5 1
Compounds 1%t spray 2 sppay 3rd spray _.E::::Z
7 | 14 | Aver. | 7 | 14 | Awer. 7 [ 14 [ Aver. | “VTE
2018 season
B thuringiensis | 250 | 404 | 328 | s0¢ | 258 | 3780 | 20 77 | 1390 | 270
B. bassiana 250 | 404 | 325 | soef | 255 | a7Eh | ope 77 | 1397 | 270
B-—?u;::f:::;u kL 35 | 325 | 45 501 47.5¢ | 4084 | 3¢ 35.4¢ 38.5¢
EJ, iﬁ?‘é’f“ 35de | 404 | amas | soe | osser | sasm | soe | 408 | 4540 | 480
Lwey | s0¢ | 4280 | g0 | 72k | 663k | 4084 | 30¢ | 384 | 481
Azadirachtin 250 | 50 | 37.6% | S0 | 613k | 574 | g54° | ape | s | s0.3«
""Tiu’rnag’:_m 4 55¢ s0c | B | 5200 | 60.5m | 53ge | 404 | 460 | Z2.50w
3‘?“—?3&“2’?’1 gsv | 7om | 67ER | o0 | g5e | 6780 | Sige | 200 | 368 | 5Tam
Fertacho 404 | 505 | 48 | 66.7% | 62.5% | 64.6 | 309 | 367> | 43.84 | =13k
f*__fu‘g “Gh:[ g250 | 700 | 6630 | g54e | oS00 | ST | 30e | 438 | 4685 | s6.0m
f".rgl; “éf_ 4254 | 55 | 488 | 556 | 6250 | SEFexl | 765 | 600 | 6880 | EETO
Profenofos Bs* | 95 | 90e B3« | 73 50 734 60" | 675 | T9.e
f’fﬁ::;f“ni g5 | 90 | B63a | B 3.8 | S44s | 768 | 70s | 7a&0 | SL4e
L.5.Du= 289 | 212 | 251 | 521 | 321 | 331 | 412 | 312 | 362 311
2019 season
B. thuringiensis | 25! | 30° | 275 | 40° | 45 [ 425 [ 40 35 35
B. bassiana 30 | a0 350 | 45% | 35 40 20 130 | 178 | 30.8
B duigiensis | gy | sor | ase | 6 | 65 | st | 4 | s0e | 38 | asae
Bir iﬁ?g’:ﬂ 40 4 42.5 34 G 57l 55d 45 50 49 8
B'_b;f; s aaae | s |ammee| e | 73| 7 | 4 | oase | 4lss | sl
Azadirachtin_| 43¢ | 35% | 50 | &30 | 60% | 625k | 53% | 35k | 454 | 535
‘J"Tigﬂag’:m 43¢ | 604 | s2.8 | 7o0 | eser | g7Ew | g0¢ | 40w | &0e | 567
*ﬂafﬁg’:m gsv | 7o | 678 | 65t | 550 | 604 | S0 | 45 | 478« | £8.3n
Fertacho 33k | 55k | qgk | 3p¢d | g0k 55 [ s 630 | 4.3
fffg; “th_ 43¢ | 604 | saE | s 451 50: 708 | 708 T | ET.EM
f"."g; “th_ gsv | 70= | 6780 | To0 | Tom 70- B0 30 450 60.5°
Profenofos Bs* | 00 | 760 | 86e | B 57 B 3¢ | 7260 | 823
Profenofos gge | 983 | 93 | 8 &5 g5 | 73 | 63 M0 | 827
L.5.Dus 260 | 138 | 214 | 336 | 333 | 335 | 432 | 312 | 472 3.40

Cotton Crop Parameters:

The parameters of cotton crop (seed numbers, lint and seed weights) for each 100
opened cotton bolls is an important step to clear the effective of thirteen treatments used
on the quality of cotton crop as illustrated in Table (7) that mentioned the role of gamma
radiation treatments for potentiating compounds used to purpose of crop quality
enhancement.

a. Seed Numbers:

Profenofos + amadene treatment caused increasing in cottonseed numbers to 1633 &
1490 seeds/ opened 100 bolls compared to untreated 989 & 954.5 seeds/ 100 opened boll
at 2018 & 2019 cotton seasons, respectively. Also, profenofos had increased the cotton
seed compared to untreated, followed by compounds that exposed to gamma radiation
doses (400 & 700 Gy) as follows: fertacho + 700 Gy, fertacho + 400 Gy, azadirachtin +
700 Gy, azadirachtin + 400 Gy, B. bassiana + 700 Gy, B. bassiana + 400 Gy, fertacho,
azadirachtin, B. thuringiensis + B. bassiana, B. thuringiensis and B. bassiana (Table 7).
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b. Lint Weight (g):

Azadirachtin + 700 Gy had the highest lint weight/100 opened boll, it was 90 & 70
g/100 opened boll compared with untreated (50.2 & 46.4 g) for 2018 & 2019 cotton
seasons; followed by azadirachtin + 400 Gy, B. bassiana + 700 Gy, B. bassiana + 400
Gy, fertacho + 700 Gy, fertacho + 400 Gy, profenofos + amadene, profenofos, fertacho,
azadirachtin B. thuringiensis + B. bassiana, B. thuringiensis and B. bassiana (Table 7).

c. Seed Weight (g):

Fertacho + 700 Gy had 130 & 140 g cottonseed weights comparing with 86.6 &755 g

for untreated cottonseed at 2018 and 2019 cotton seasons (Table 7). Fertacho + 400 Gy

increased the seed weight at two seasons, followed by profenofos + amadene,
profenofos, azadirachtin + 700 Gy, azadirachtin + 400 Gy, B. bassiana + 700 Gy, B
bassiana + 400 Gy, azadirachtin, fertacho, B. thuringiensis + B. bassiana, B.

thuringiensis and B. bassiana.

Table (7): Cotton crop parameters as affected by some compounds applications
at 2018 & 2019 cotton seasons.

Average weights (gm/100boll)

Compounds Seed Comparison Lint Comparison Seed Comparison
numhbers With untreated weights | With untreated | weights | With unireated
Season 2018
Untreated Qgoh - 3028 b Bage b
B. thuringiensis 11008 +111" a3e +14 8¢ Qe +3 41
B. bassiana 10008 +11= Jngs +0.78 Lo +5.4¢
B‘ ﬂ: L ] .ﬂ:&"‘ [t} -+ 1t 194 4 Tig cie 4 [
B_m 1112 123 68.9% 18 7t Qe 8.4t
B. bassiana + 400 Gy 12134 +223 f2bed +31 Bk Qe +11.4¢
E. bassiana + 700 Gy 12404 +231# g3 3= +33.1b 1035 +16.4de
Azadirachtin 12204 +2318 Tie +19 8=k Qe +10.4%
Azadirachtint+ 400 Gy 1280 +291! 2660 +36. 400 1058 +1§ .4
Arzadirachtin+ 700 Gy 1320¢ +331¢ ape +39 80 110k +23 4k
Fertacho 1180 +181) T2l +21.8 Qe +0 4%
Fertachot 400 Gy 1415" +4264 T +25 B 130# +43 40
Fertachot+ 700 Gy 15702 +381° TR g +28 .4 135 +4§ 40
Profenofos 15802 +301F Tyt +24 gl 112+ +25.4b
Profenofos+ Amadene 1433 +Hd4e Tt +24 34 1158 +28.40
L.5.Dygs 1.06 T.01 6.21 322 102 .67
Season 2019
Untreated 034 58 - 46 45 -1 7351 -1
E. thuringiensis QO +33.58 e +4 G g2l +5.5¢
B. bassiana L +235.5m 49 5% +3.1¢ 79 +3.5
B thuringiensis 1000t +45.5+ 53.8% 47 4ede §2.5¢ 274
E. bassiana + 400 Gy 11504 +195 50 633 +1649h 2= +12.54
B. bassiana + 700 Gy 1166 +211 .58 Ll +19 g0 2= +12.54
Azadirachtin 10301 +73.5 Fed +8.4 g4el +§ e
Agzadirachtint+ 400 Gy 1200 +243 5! 666" +20( 2ab Q3 g +18.3¢
Azadirachtint+ 700 Gy 1250 +285 53¢ 704 +23.6° Oged +18.5¢
Fertacho 1100 +145 5 Fid +9.8¢ g3l +7 5de
Fertachot 400 Gy 13400 +3g5.5 g +11.6¢ 1108 +34 50
Fertachot 700 Gy 13300 +385 5 8.3+ +11.9¢ 140¢ +i4.30
Profenofos 1467 +512.5b Fid +9.8¢ G ged +19 3¢
Profenofos+ Amadene 1490= +335.50 36.3% +4 Qe 0G0 +23 53¢
L.5.Dyg= 8.11 T.63 445 496 6.33 347
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It can be classified the thirteen treatments used efficacy against three cotton boll pests (P.
gossypiella, E. insulana, and O.hyalinipennis) on the field application to four categories
as follows:

1. The first category that had high efficacy on tested pests than other treatments. It’s
were profenofos + amadene and profenofos.

2. Second category that had a high efficacy on tested pests but slightly decreased
comparing with first category. It’s were fertacho + 700 Gy, azadirachtin + 700
Gy, fertacho + 400 Gy, azadirachtin + 400 Gy, fertacho and azadirachtin.

3. Third category that had intermediate efficacy on tested pests. It’s were B.
bassiana + 700 Gy, B. bassiana + 400 Gy and B. thuringiensis + B. bassiana.

4. Fourth category that had lower efficacy on tested pests. It’s were B. thuringiensis
and B. bassiana when used singly.

From all, we deduced that profenofos + amadene, followed by rofenofos singly
were considered the best control for the three cotton boll pests (P. gossypiella, E.
insulana and O.hyalinipennis). Abd-El Rahman, et al. (2015) showed that profenofos had
sufficient reduction in Earias insulana on the cotton crop. In addition to the mode of
action, the profenofos compound on acetyle cholinesterase in insect; Osman and Abou-
Zaid (2015) found that destruction of some cells in midgut and cuticle layers of S.
littoralis that treated with profenofos. Hassan, et al. (2016) found the toxicity and ultra-
structural studies cleared that tested compound of cypermethrin, esfenvalerate,
chlorpyrifos and B. thuringiensis had destroyed influence on alive and dead S. littoralis
larvae in integument, muscle, fat body and midgut when the larvae treated as fourth instar
larvae as compared with control. Meanwhile, chlorpyrifos was the most neurotoxicity
agent than other tested compounds. A compound of amadene in current work when added
to profenofos makes attracting the insect by hydrolyzed protein (active ingredient of
amadene) to the place of killing by profenofos.

Gamma doses contribute to enhancement from efficacies of the three compounds
(B. bassiana, azadirachtin, and fertacho) when they are exposed to gamma radiation
doses of 400 & 700 Gy. Previous works agree with current study as Amer (2006) showed
that the combination of gamma irradiation with Dipel2x activated the spores of the
biocide compound and caused a potentiation effect. Also, Amer (2006) carried out the
field experiments during the two cotton seasons 2004 and 2005. The results showed that
the efficiency of Dipel-2x increased gradually with gamma irradiation from 5 to 80 Gy.
Also, the treatments increased lint and seed weights (gm/100bolls). Amer, et al. (2011)
showed that newly hatched and fourth instars larvae of the pink bollworm, P. gossypiella
treated by the biocide compound, biover (B. bassiana) exposed to 100, 200 & 300 Gy of
gamma radiation doses had potentiated effect on the biover efficiency against the newly
hatched and fourth instars larvae of the pink bollworm. Amer, et al. (2015a) exposed B.
thuringiensis, M. anisopliae and biopolymer compound (chitosan) to gamma doses of 15,
30 & 60 Gy for potentiating effect. It showed potentiated effect especially with dose of
60 Gy than other doses used against S. littoralis treated as 4" instar larvae at different
efficiency tests. Amer, et al. (2015b) mentioned that B. thuringiensis + 60 Gy lead to
swelling of outer cuticle fibrous layer of S. littoralis larvae integument. Furthermore,
hypodermis layer had distention and damage in S. littoralis larvae. Also, it occurrence of
split and destruction of muscles into small portions and remarkable suffered on the fat
body cells as vacuolization and destroyed the fat body membranous sheath; in addition to
alterations influences in the midgut of S. littoralis as destroyed of columnar or
hyperphesia cells padding midgut, damage of brush border with excess of goblet cells.
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Furthermore, Amer, et al. (2018) reported that a heavily % DNA of S. littoralis had
destruction rang: 40-92% caused by Chitosan + 60 Gy that had the highly % DNA
destruction (8.399%), followed by chitosan + 30Gy (7.829%), M. anisopliae + 15 Gy
(5.681%), chitosan (3.991%), B. thuringiensis + 30 Gy (3.902%), M. anisopliae+ 60 Gy
(2.604 %) and chitosan + 15 Gy (1.868%). Amer, et al. (2019) stated that gamma-ray
doses (50&500 Gy) treatments were the most efficacy against E. insulana egg stage than
magnetic flux treatments (20& 180 mit)

At current work, the additive compound of B. thuringiensis + B. bassiana had
potentiating effect than B. thuringiensis or B. bassiana singly. Amer and EI-Nemaky
(2012) showed that Lysozyme and phenoloxidase activity decreased in P. gossypiella 4™
instars larvae treated as newly hatched by Protecto + Biover treatment as protector or
Biover singly. Meanwhile, Rafig, et al. (2012) conducted that neem extracts in different
parts of plants showed significant mortality response against 3" instar larvae of cotton P.
gossypiella, S. litura and H. armigera. The surviving insects showed the behavior with
decrease in insect weight and slower feeding activity as compared to the control. The
efficacy of these extracts may be further enhanced by using 1% and 2" instar larvae of
these insects in bioassays as well as optimizing dose concentration and treatment time.
Also, DawkKar, et al. (2019) suggested that azadrachtin targets more than one protein in H.
armigera and hence could be a potent biopesticide.
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