ABSTRACT
Ecological and biological studies on some insects of sugar beet plants at Kafr El-Sheikh Governorate.
By
Amal Bahgat Abou-ElKassem

December plantation recorded the highest mean numbers of P. mixta immature stages; while September
plantation gave the lowest mean numbers. September plantation gave the lowest mean number of C. vittata as 17.8
larvae. In December plantation (late plantation) the highest mean number of C. vitfata. September plantation (early
plantation) the lowest mean number of S. ocellatella. While December plantation appeared the highest mean number.
Results show that eggs of P. mixta began to appear on November 5" with few numbers. The number of the eggs had
five peaks during the two seasons 2003/04 and 2004/05. In the first season, one peak of both larvae and pupae of C.
vittata were recorded on April 3", As for adult stage, it was observed that one peak. In the second season,, one peak
of both larval and pupal stage was found. Data revealed that S. ocellatella had two peaks of abundance in the first
season. In the second season, three peaks of abundance were found. The number of the eggs of P. mixta had three
peaks during the first season. In the second season 2004/05 the number of the eggs had two peaks. The number of
larvae formed three peaks in the first season. While, in the second season P. mixta larvae had one peak. The number
of larvae gradually increased till reached 64 larvae/5 plants to constitute the highest peak in the 5 April of the first
season. In the second season, the number of larvae had two peaks. One peak for pupal stages. Also, adults of C.
vittata had one peak in the two seasons of study. Results showed that S. ocellatella larvae had one peak of in the first
and second season.

The results indicated that, the highest general mean of eggs, larvae and blotches of P. mixta was recorded on
Farida variety. It be observed that LaDos and Oscar poly varieties demonstrated the lowest to P. mixta infestation on
the basis of general number of larval stage. Farida variety was found to be the most prefer and attractive for both
larvae and adults of C. vittata. Beta 801 and LaDos varieties were considered the lowest infestation. LaDos variety
had the highest general mean of S. ocellatella larvae. Also, results revealed that Farida and Beta 801 varieties had the
lowest general mean of the larval stage.

Data presented showed influence of urea fertilizer levels on the mean number and general mean number of eggs,
larvae and blotches of P. mixta insect during the two seasons of study. In the case of increasing urea fertilizer level to
110 kg N/fed. led to decrease general mean number of eggs, larvae and blotches of P. mixta to the minimum. Data
reveal the effect of urea fertilizer level on the mean number and general mean number of larvae, pupae and adults of
C. vittata insect attacking sugar beet plants during the two seasons of 2003/04 and 2004/05. It may be concluded that
supplying sugar beet plants with urea fertilizer at rates of 46 and 90 kg/fed. caused significant decrease in general
mean number of larvae, pupae and adults of C. vittata insect. Data indicate the impact of urea fertilizer levels on the
mean number and general mean number of S. ocellatella larvae during the two seasons of study. It could be reported
that increasing urea fertilizer level. Caused significant decrease in the general mean number of S. ocellatella larvae.

Parasitism caused by O. nitidulator on P. mixta larvae in sugar beet plants ranged from 0.6 % at the first week of
April 2005 to 34 % at the first week of March. The number of the parasitoid and parasitism of O. nitidulator
increased gradually to reach high peak of parasitism 34 % in the first week of March, the average of parasitism
during the second season 7.8 %. It could be reported that Dipel 2X and Biofly, used as a biocide preparation was
mainly effective 7, 12 and 15 days after application against P. mixta and C. vittata. Selecron was more efficient
against P. mixta and C. vittata population in a period from 24 hr to 15 days after application.

Total leaf area consumed (8256.4 mm?®) by a single larva of S. littoralis during the whole larval stage. Data also,
indicated that the total leaf area of sugar beet foliage necessary for P. mixta larva to complete its larval stage is
1416.25 mm’. Data reveal that the total sugar beet leaf area consumed by a single larva of the tortoise beetle, C.
vittata throughout the whole period which lasted 16 days, was 458.2 mm”. Results revealed that leaf area loss of
sugar beet plants during the activity period (1** November) of S. littoralis had a negative effect on root yield, percent
of sucrose and sugar yield. Reduction root yield and sugar yield increased gradually with increasing leaf area removal
during the time corresponded with both of the third generation (G3) and fourth generation (G4) of P. mixta in sugar
beet fields. The theoretical economic injury level of P. mixta during two dates of defoliation in this season may be
47.9 and 130.0 larva/plant, respectively. The economic threshold levels were 41.3 and 74.7 larvae/plant during G3
and G4 in 2003/04 while those of 2004/05 were 43.1 and 117.0 larvae/plant. Economic injury levels as visual
estimation for P. mixta infestation during G3 and G4 during 2003/04 recorded 22.4 and 27.7 % damaged leaf
area/plant, for economic levels were 20.2 and 24.9 %, respectively. In 2004/05 season, these values were 18.7 and
26.7 % damaged leaf area/plant.



a—IAluall
fadl) S dBilaa B Sl ey clily il pda Gl o Ay a9 A il )2
rww\j)iw&i

Guilaef Ja gie J8 cidael jucivns g yo Lain | pail) LA ALIS pall ) gl dlae das gia tef o jelal jennsg e
il @ pedl sl pludid slaxil las gie Aol @ pdal (Laeana 3550 ) 3 aliall Aol 50 ey eludia slawil Jau gie JB juaians
Sl lass gia Aeb @ yelal jrannn 550 ey aill 430 5 alaaid Jass sia B (5_Suall de) ) 3ll) a5 e JDIA

Opanasall SR aad © Ll LS Gl dlaef A48 slael juadgi 0 3 ) gelall 81y A0A Gany o giiliil) & gl
3dall Al 4 Lal (o ylamll g ol bl Ban) g A8 0 g SN 5 sV anssall (3 a0 il d Yo e 0/Y o v g (Y uug/Y 00y
88l aad ¥ a5 ¢ BN s gall 85 a1 s sall (8 Apa0al) 58 5l i Ll yaiall A0 53 of i) il aad ¥ L a5 ALISY
bl e Gand) daedl G Y00/ v E N ans sall (8 05V ans sall QDA aed GO Al IS i) BLAT Geand) alasd dpaaed)
) 35 il all dlaed Baa) 5 A8 ALAl <l ) LS U aas gl 8 Ly Y1 s sall (A ad C00 i oS il ) of Ll a3
el (il ()9S B ) S U s gal) (3L 5V s gall J sl © (B4 e G S il 0743 5 T8 ) Joay (s Ly
s o il @ yedal Al jall ke dsaa s i L Gl el eludiad ALSH ol ydall | Gaas sall SIS L (5 )laell 5aal
5 J oY) s sall (8 Samill Ban) g Al jail) A5 8

LaDos and ¢léiall Farida a8 chiall 8 4isaline &5 @) — il — Gl slasil sle Jaw sia () e 53 i)
JuzmdY) (S Farida la s caiall (8 ) shall slax] aladl o giall Gulad e aid) 203 Abadl) Galia) il e Oscar Poly
Caieall Alia) Calia) J3i e o)) i Beta 801, LaDos <stia¥) 5aY) cuilall e 5 3Ll el jdall g el ull Qilall
sl shall alall Lo giall 8 Calaa¥) J8 WS Beta 801 «huall s Farida <aiall . cild il ale dau sie el 53 0lS LaDos

G cld ) — anll dlae Y aladl T gial) padi (A sl ad/ e g i an ) Ve ) dnedl (5 e B2l ) Alls

oadd el Glad/ e s i aaS A e ¢ 6T il gia Sl ety LS dpens die 48l 2 LY (S 13 (5 gte JBY il AL

Spaiil) (5 gine B3y ) o) ZlwY) ey Sl iy eldiald ALalSH il pdial) — (6 5laedl — ld 5l Slac Y alad) o giall 8 (5 sine
il A58 <y alae Y lall Jass gial) (B (5 sina el e L sl

4_’\56_‘.»}43\ th\M@yéiju\iuﬁOplus nitidylatordﬂﬂa&(% Y’\,/\) EJA\)MBAAL»’AA%S
&M\J\Gﬁ%rip' NGJDY&L\M}‘;\AL)_A&JJSQJDJ\O' nitidula[ordﬁéﬂdékﬂ\w} _(Y~~2/Y~~V)% VY, ¥
(Y20 0/Y €)% VA (SN s sal) JOA Jadaill Jass gie (S 5 e (e J 5!

LD s (I Allaall (e a g 10 ¢ VY 0V a8 liSH (63U g (5 yhadll 52X Jlo s S (g saad) anall aladiul (Say
e Vo Cadelu YE as il b yanll sludin g yasill A3 a3l AT OIS 0 pSabiid) de pail) ludid g el
ALl

o sy ool (3980500 Al 8yl shall OO Basl g 48 ddan 5 (Tae AYOT, £) ASlghunall 38 ) o)) daliaal) laa) &l
augm,‘eu\zw,voG,aM\@gﬁgﬂ\)@\eu\;@”g\M\kuJg\a}w\gwmi@i@m
Jae £OAY Al (Las V1) LAl sl A S ey GBIl e i) sludiad saa) gl 38 ) aSlets e Jlaa) s g3

U_LSJ\LBJ}M}J:,)_&;LL&ADJJBJLM\Huumsgjﬂ\cw\siu@\u\@aﬂ@uﬂhbw
Sl Jsana s Sl iy sdall Jseane o ala 5l (IS (Lud 53 Y)
Llii s, IO Gly/As 5 LA ) i adhieg Sl jai Joda o8 el (358353 LLadll Gala®Y) ) juall (5 5ise &y
q\;)ﬁ_(&@/&jﬁ‘\,\\’)%\~MEJ)S'A_A\q\;c‘\J\QAJBTQ)S:aGJAj\M\d)LMQ;édJLGJcgtgj():ucé)s\)B).i;l\
DSl ey Jgeanal (B ) sl mhasall (33 ) 58 A 80l ) pe Sl ) s3all J seana (8 Gadall Cai Gag )

Jasd Yo e Gola Yo Goosill delse DA Sl jais Jgia (8 Sl e A Aladl (salaBY) ) juall (5 sise @y

e SLyAE R VEY ¢ £),F zpallaally gl e el AT, « ¢ £0,9 5 paall wl g Gl Jall 5 5 JA Yo o€

Y /Y Y e ol G ) NS i) B o laBY ) puml (5 sinn Gl (5 emd) el il e V1 53
sl e cl/ASlgte A8 g Aaluse % Y£,9 ¢ Yo, Y S dajall 5 saall Laiy li/ASIgioe 8 5 s Aaluse 0 YV,V ¢ YV, ¢



CONTENTS

Page
INTRODUCTION ..uuuueeiicisnssnneeccssssnsseccsssssssssssssssssssssssssssssens 1
REVIEW OF LITERATURE ....iiiiinnnnnnncccssssnssecccssnsssens 3
1. Effect of planting dates of sugar beet crop on
certain insect infestation. ........ccceevvvrnnnnneeecccccscscssnnennes 3
1.1. Sugar beet fly, Pegomia mixta (Vill.) .....cccccccevvvvevnvcininennnns 3
1.2. Sugar beet beetle, Cassida vittatQ............ccceeeveeeevceeeencnenn. 4
1.3. Sugar beet moth; Scrobipalpa ocellatella Boyd................... 7
2. Seasonal abundance of the main insect pests of
SUZAT DEEL eeeeeeiirrnnriccsssssnnneccssssssnnsecssssssnnsessssssanssssssnees 9
2.1. Sugar beet fly, Pegomia mixta (Vill.) .......cccocovviviiinnnnnnnns 9
2.2. Sugar beet beetle, Cassida vittata Vill............ccccceeeennnee... 10
2.3. Sugar beet moth; Scrobipalpa ocellatella Boyd................. 14
3. Influence of some sugar-beet varieties on the main
insect pests infesting sugar beet .......ueeeeeeeecccccccccnnnnns 15
3.1. Sugar beet fly, Pegomia mixta (Vill.) ......ccccovveviivinieennnnn. 15
3.2. Sugar beet beetle, Cassida vittata Vill............ccccoccueeennne.. 17
3.3. Sugar beet moth; Scrobipalpa ocellatella Boyd................. 19
4. Effect of nitrogenous fertilization on sugar beet
main insect infestations ........cccocvveeeeccscssennecccsssnnnnes 20

5. Percentage of parasitism for P. mixta parasitoid..23
6. Effect of insect pathogens in reducing sugar beet

10 RTCTO A8 010 0111 P21 8 10) | R 25

6. 1. Beauveria bassiana (Balsamo) .........cccoeeeeeeeeeeeeeieeeeeeeeeennn. 25

6. 2. Bacillus thUuringiensis ........c.ueeeeevrveeeeeecirieeeeeeicreeeeeeevveeeens 29
6. 3. Effect of insecticides in reducing sugar beet insect

POPULALION ...ttt 30

7. FOod CONSUMPLION ...cccovvvrnnneeccsssssnnseeccssssssssescssssensseas 32

7. 1. Spodoptera littoralis (BoiSd) ......cc.eeeeeeeivieieeeiiiiieeeeiiene. 32

7. 2. Pegomia mixta (V1l1.) c...cooccviiiiiiiiiiiiiiiiieeeeeeee e 34

7. 3. Cassida vittata Vill...........cccooooeiiiiiiiniiiiiieeeieeeeeeee 35



8. The effect of defoliation on sugar beet yield.......... 35

8.1. The economic injury level........ccceeveviciiiiiiniiiiieeeeiieeeeee 38

MATERIALS AND METHODS.......cuicnnnniccnssnnecssssnsecsssanes 42
1. Effect of planting dates on infestation of sugar beet
plants with insect Pests .....ccccveeicccirssnnicccssssanseccssssnnnseces 42
2. Population fluctuation of main sugar-beet insect pests.43
3. Influence of some sugar-beet varieties on the main

insect pests infesting sugar beet...........cccccvueevurrcecsencnnes 44

4. Effect of nitrogen fertilization on the main insect
PESLES. eeeiirrrrrnneecsssssnseccssssssssessssssssssssssssssnsssssssssssssssssssnsnsssss 45
5. Percentages of parasitism for P. mixta parasitoid.......... 46

6. Effect of insect pathogens and insecticides in reducing
sugar-beet insect populations..........cceeeecccscssnneeccssssnnneeces 46

7. Determination the economic injury levels and
economic threshold for some sugar beet insects. .......... 48
7.1. Food CONSUMPLION...cueeeiicissrsnneccssssassecssssasssecssssssnsssssane 48
7.1.1. Spodoptera littoralis (BoiSd) .........ccccevvveveeeecireeeeenns 48
7.1.2. PegOMYia MUXIQ .....cceeuvveeeeeeeiiieeeeeciieeeeeeeiieee e e 49
7.1.3. Cassida vittata 1arvae............ccccccueeeeeeeeeesceeeeeieeene, 51
8. Defoliation eXperiments........cccceeecccssnseeccssssssseccssssssnssccsens 52
8. 1. Defoliation procedures..........ccoccueeeeeiuieeeniiieeennieeeenen. 53
8. 1. 1. Experiment of 2003/04 season.........cccccceeeeunneenn.. 53
8. 1. 2. Experiment of 2004/05 season...........cccecveeeenneeen. 53
8. 2. The economic threshold.............cccccovviiiiiiiiiiinie, 54

8. 3. Establishment of the theoretical economic injury
1eVelS (BIL) e 54
8. 4. Statistical analysiS.......ccceevvveeeriiieeiiiiie e 56
RESULTS AND DISCUSSION ...uuuuiiecccscsnnneccssssasssccsssssssnses 57

1. Effect of planting dates on infestation rate and
seasonal abundance of certain main sugar beet

INSECLS. teeeeerrnrreecssssnssrecsssssnnssscsssssssssssssssssssssssssssssasssssssasees 57
1. 1. Effect of plating dates on infestation rate. .........ccceeuereeee. 57
| O B o 777 5 4 7 PRSPPI 57



L1.2. G VIHAIQ oo 58

1.1.3. 8. ocellatell .............uuueeeeeeeeeiriiieieeeeeeeecccieeee e, 58
2. Seasonal abundance of the main insect pests attacking
SUZAT Deet PIANTS ..cuuueeeiciissrrnnecccssssnneecsssssnnssecsssssssnssssssnens 63
2. 1. September plantation. ..........cccceeecccssnrecssnscssssescssssassssssssces 63
2.1.1. The sugar beet fly, P. miXta ........ccccceeuveeeeevccrieeeinnannnn 63
2.1.2. The sugar beet beetle, C. vittata...........ccceeveueeevceveennnnn.. 68
2.1.3. The sugar beet moth; S. ocellatella.................................. 71
2. 2. December plantation. .......cccceeeiecccsssnnncccsssssnnsccsssssssssccssnns 71
2.2.1. The sugar beet fly, P mixta .........ccccoeeevveeveenccneeeeenienennn 71
2.2.2. The sugar beet beetle, C. vittata...........ccceeveveeeecueeennnn.. 76
2.2.3. The sugar beet moth; S. ocellatella.................................. 81
3. Influence of some sugar-beet varieties on the main
insect pests infesting sugar beet ........cccccveeeeccrccvrnneecccscnnns 84
3. 1. The beet fly, Pegomuia miXtQ.........cueeeeeessssensecssssasssccssnes 84
311, P IEXIA ©ZES cooeeveeeeeeiieeeeeeieee ettt e e 84
3.1.2. P mixta 1arvae .......coocceeeeiiiiiniieeeeieeeeeee et 85
3.1.3. P mixta BIOIChES .....ccceeiveiiiiiiiieeeeee e, 85
3.2. The tortoise beetle, Cassida VittAlQ .......eeeeeeeeeeeeeeeerrcnennanens 93
3.2.1. C. vittat@ 1arVae .........cccoeeevevieieieeee e 93
3.2.2. C. VIttATA PUPAEC ....eeeuveeeeiieeeiieeeieeeeieeeeiree e 94
3.2.3. C.vittata adults ............ccccovvvviiiiiiiiieiiiieeeee e, 94
3.3. The beet moth, S. ocellatell ...........uuueeeeeeeeeeeeeeeeecrsrnennanees 99
4. Effect of mineral fertilization on main insect
infestations of sugar beet Crop......ccecceeeeeecccccccsccccenennns 109
4.1. Sugar beet fly, P. mixXta .......ueeeecoscvrnneeccssssnneccssssnssseces 109
4.2. Tortoise beetle, C. VIlIAIA ....eeeeeeeeeeeeeeeerssssnneneeeeecccccsssnsnes 117
4.2.1. C. vittat@ 1arvae ...........cceeeeeeeeeicviiieeeeeeeeeeccciieeeeeee e 117
4.2.2. C. VItTAIA PUPAC ....eeeeeeneieeeiieeeeiieeeeiieeesieeeesveeesieeees 120
4.2.3. C. vittata adults ........cccccvveeiiviiiiiieeiiiee e 123
4.3. Sugar beet moth, S. ocellatell@...........covueeeeseueecscranecsannns 126

5. Efficiency of the parasitoid Opius nitidulator (Nees)
(Hymenoptera: Braconidae) against sugar beet fly,

III



P. mixta during 2003/04 and 2004/05 seasons ............ 134

5.1. First s€ason (2003/04) ......eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 134
5.2. Second season (2004/05).....coeueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenn 135
6. Effect of insect pathogens in reducing insect populations .. 139
6.1. Sugar beet fly, P. MUXIA ....ccceeveevciiieiiiieiieeeieeeeee e 139
6.2. Sugar beet beetle, C. Vittata ...........ccoeeeevveeeeeeciieeeiennann. 142
7. FOOd CONSUMPLION ..cuvveeeieerirsenneccsssssnseecsssssssssccssssssssscsssssssssscss 145
7.1. Sugar beet leaf area consumed by a single larvae of
Se LIHOTALLS .o 145
7.2. Sugar beet leaf area consumed by a single larvae of
P BRIXEQ oot 151
7.3. Sugar beet leaf area consumed by a single larvae of
C. VIFIATQ oottt 157
8. Defoliation eXPeriments .......cccccceecsssnnecccssssnnseccssssssssscssssenssssces 162

8.1. Effect of defoliation on sugar beet yield during the
period coincided with S. littoralis infestation in sugar
beet fIeldS.....coouiiiiiiiiiii e 162

8.1.1. Calculation of the economic injury level and
economic threshold for S. litforalis in sugar beet
FIRLAS et 166

8.2. Effect of defoliation on sugar beet yield during the
period coincided with the third and fourth generation of
P. mixta in sugar beet fields ...........ccoviiiniiiiniiiiiees 170

8.2.1. Calculation of the economic injury level and

economic threshold for the P. mixta in sugar beet

FIELAS . 178
SUMMARY ..uuuiiiiiiiciinnsninnnnissnicssnesssncssnssssessssesssscsssssssssssssssssnss 188
REFERENCES ....ouiiiiiinnninnnennnicsnensnecssecssanssseessnsssseessasssscnee 207
ARABIC SUMMARY

v



