Abstract

The present work was conduct to survey and study the
scasonal abundance some of homopterous insects (whitefly,
leathoppers and aphids) infesting (squash, pepper, Eggplant,
Cabbage, Cauliflower), the ability of Circulifer tenellus to
transmit Beet curly top virus, effect of some agriculture practices
and relationship between host plant, chemical contents and
epidermal plant cell thickness and the infestation with certain
homaopterous insects .

1: Survey studies could be summarized as follows : _

a) whitefly (Fam : Aleyrodidae) the whitefly Bemisia
tabaci was collected from aforementioned vegetable plants. b)
leafhoppers (fam: Cicadellidae)Empoasca decipiens, E
decedens and Balclutha hortensis were collected from the
squash plants . Empoasca decipiens , E .decedens, Cicadulina
chinai and  Circulifer tenellus were collected from the pepper
plants, the following leafhoppers species were collected from
Eggplants plants Empoasca decipiens , E .decedens ,Cicadulina
chinai and E.lybica . Empoasca decipiens , E .decedens and
Balclutha hortensis were collected from cabbage and cauliflower
plants. C)Aphids (fam: Aphidiae) Aphis gossypii from squash
plants and Brevicoryne brassicae and Myzus persicaé were

collected from cabbage and cauliflower plants

2: Seasonal abundance of dominant homopterous insect
species  infesting the aforementioned cucurbiaceous,
solanaceous and crucifeous plants .

The obtained results could be summarized as follows :
whitefly (immature stages) : three peaks on squash. eggplant,
cabbage and cauliflower plants. two peaks on pepper plants.



Whitefly(adult stage): three peaks on squash, eggplant plants,
two peaks on pepper plants, four peaks on cabbage and
cauliflower plants. Leafhoppers : E.decipiens recorded one peak
on squash plants , two peaks on pepper , eggplant , cabbage and
cauliflower plants. E.decedens recorded one peak on squash
«cgeplant . cabbage and cauliflower , two peaks on pepper plants
. B lhortensis recorded two peaks on squash plants, one peak on
cabbage plants, three peaks on cauliflower plants. C.chinai
recorded one peak on pepper plants. E.lyvbica recorded two peaks
on eggplant plants . Aphids : A.gossypii recorded one peak on
squash plants B.brassicae recorded four peaks on cabbage plants
. three peaks on cauliflower plants . M persicae recorded two
peaks on cabbage plants , three peaks on cauliflower plants.

3: Effect of certain climatic factors

Effeets of the maximum temperature , minimum temperature and
relative humidity on the population density of the abundant
species of whitefly |, leathoppers and Aphids infesting squash ,
pepper . eggplant . cabbage and cauliflower plants were studied
under field conditions . the results clearly indicated that
significant and insignificant correlation coefficient and partial
regression were obtained between number of insects and
maximum . minimum temperature and relative humidity during
two investigation seasons.

4: Effect of certain agricultural practices (varieties and
potassium fertilization levels) on population density of
certain insects (whitefly, leafhoppers and Aphids)

Escandarani variety in case of squash plant , Anaheium variety
in case ol pepper plant , longpurple variety in case of eggplant
plants. Baladi variety in case of cabbage plant and early



Snowball variety in case of cauliflower (200 kg potassium
fertilization / feddan ) showed the lowest infestation by whitefly,
leafhoppers and Aphids and high yield than the other ones .
5:Effect of chemical contents of certain cucurbiaceous,
solanaceous and crucifeous vegetable plants varieties on the
population density of the dominant homopterous insects .

A positive correlation was found between the total
percentage of protein, carbohydrate and PH value and potassium
fertilization levels. It is worthy to mention that there was
negative correlation between potassium  fertilization levels,

chemical content and insect populations.

6: Effect of fertilization on the thickness of plant epidermal
cells and its relation with certain homopterous insects.

From the previous results it could be concluded that using
potassium fertilization caused considerable increase in the
thickness of plant epidermal cells and suppressed the ability of
piercing sucking mouth part insects to feed and re;ﬁmduce
causing great reduction in the population density of these insects
pests.

7: Study the ability of Circulifer tenellus to transmit beet
curly top virus to pepper plants.

Circulifer tenellus has ability to transmit the virus to pepper
plants . the acquisition threshold feeding periods ranged between
| — 24 minute ; non incubation periods in insects while it was 2-3
weeks in celery plants and 5-7 weeks pepper plants ; inoculation
threshold feeding period ranged between 1/2 — 24 minutes .
retention periods of the virus in the infective leathopper vector

was 48 minuts.



CONTENTS

1- INTRODUETION ..ot sttt sk
2-REVIEW OF LITERATURE .......csica0ct000000s
2.1 Ecological BIRMEES ......iviivisueiisiiisniniionnsdis
A- Whitefly (Homoptera:, Aleyrodidae) ...........
B-The leathoppers (Homoptera, Cicadellidae).....
C- Aphids (Homoptera, Aphidae )...covinvinninne
2.2 Effect of certain agricultural practices .........

A- Susceptibility of varieties of cruciferous,
solanaceous and cucurbitaceous plants to
whiteflies, leathopper and aphids infestation.......

B-Effect of potassium fertilization on Cabbage,
Cauliflower, Eggplant, Pepper, Squash and
whiteflies, leafhoppers and aphids infestation ....

2.3. Relation between chemical composition of
Cabbage, Cauliflower, Eggplant, Pepper,
Squash and whiteflies, leathoppers and aphids
INFESIAtON. . e nupinsrbiusnlsibnsioss s bsmsnmes i

2.4, Transmission of Beet curly top virus.........ccveuee

3-MATERIAL AND METHODS.........c.cvuua

3.1. Survey and seasonal abundance of certain
homopterous insects infesting some
Cucurbitaceous. Solanaceous and Cruciferous
plants during winter and summer plantation...

3.2. Effect of certain climatic factors on the
population density of aforementioned insect
L AR SRR SR

26

29

32
36

41

41

" 43



3.3, Effect of certain agricultural practices on the
infestation of Cucurbitaceous, Solanaceous and
Cruciferous crops by the same insects............

3.4, Chemical analysis of (Squash, Pepper, Eggplant,
Cabbage and Cauliflower) plants .................
3.5, AnatomicabsasBes . orsraiinssn SHONR I
3.6. Study the ability of Circulifer tenellus to
transmit Beet curly top virus (BCTV) ............
4 - RESULTS AND DISCUSSION......ccocevveee
4.1. Ecological studies on certain homopterous
insects  infesting  some  cucurbitaceous,
solanaceous and cruciferous vegetable crops
(Squash, Pepper. Eggplant, Cabbage and
Caul oMy . o N A e
4.1.1. Survey of certain homopterous insects
infesting some cucurbitaceous, solanaceous and
cruciferous vegetable crops ..i.ii.eiecmnenssnnen
4.1.1.1.  Whitefly Bemisia tabaci (Genn.)
{Aleyrodidae: THOMOPIEra) o.ooieieeitiiinianonrss
4.1.1.2.Leathoppers(Cicadellidae:Homoptera)........
4.1.1.3. Aphids (AphididacHomoptera) ...............
4.2. Seasonal abundance of certain insects infesting
some  cucurbitaceous, solanaceous and
Cruciferous DIBILS & o e svse
4.2.1 Summer plantation (cucurbitaceous and
SOlanaCeous PRats ) C 5 TNt v rry siiis eh i ena
4.2.1.1. Immature stages of whitefly Bemisia tabaci
(e, ) o S S P o e st e e
4.2.1.2. Adult stage of white fly Bemisia tabaci
(Genn.) on squaml Pl o NI,

I

44

48
49

50
54

54

54

54

56

60

63

63

63

64



4.2.1.3. Leathoppers (Cicadellidac:Homoptera)
O BRI DINIE +soxnvinmesin sovwmnsaion s sinaa wanswER GRS
4.2.1.4. Aphids (Aphididae: Homoptera) ....ccuu.u..
4.2.1.5. Immature stages of whitefly Bemisia tabaci
(GIENN. ) oyt kb s i
4.2.1.5.1 on Pepper (Capsicum anuum L.) couvrrensnes
4.2.1.5.2 on Eggplant (Solanum melongena) .........
42.1.6 Whitefly Bemisia tabaci (Genn.)
(Aleyrodidae, Homoptera). Adult stage of
whilethe Biabasi ... caraaiigani e
4.2.1.6.10n PEpEEs BUsHIR. .o liiiii s i alinii
4.2.1.6.2 On Eggplant plants .........
4.2.1.7 Leathoppers (Cicadellidae: Homoptera) ......
4.2:1.7.1On PEBet DISIIR. - .. st s s
4.2.1.7.2 On Egeplant plands:.. .. ovmien: - Jonsiamistion
4.2.2 Winter plantation (Cruciferous plants) ............
4.2.2.1. Immature stages of white fly (Aleyrodidae:
Homoptera) Bemisia tabaci (Genn.) ...........
4.2.2.1.10n Cabbage(Brassica oleracea capitata L.).
4.2.2.1.2 On Cauliflower (Brassica olerocea botrytis
B f i oo o e T s e s [ R e
4222 Adult stage of whitefly (Aleyrodidae:
Homoptera) Bemisia tabaci (Genn.) ............
42221 Oin Cablape GRS ... cvoonnr oo onmpis vt es
4.2:2.2.2 On Caubiflower plamiz .. ... .o covmmien tion
4.2.2.3 Leathoppers (Cicadellidae: Homoptera) .. ...
4.2.2.3.1 Op Eabbdse plants ... s camipis
4.2.2.3.2 On Cauliflowerplants ........................
4.2.2.4 Aphids (Aphididae: Homoptera) .............
22245 D0 CabbRaBE IR . .....ocvomiiiirsinmrrun

I

64
73

77
77
i

83
83
83
88
88
93
100

100
100

101

106
106
107
108
108
118
123
123



42242 On Cauliflower plants
4.3. Effect of certain climatic factors on the
population  density of the dominant
homopterous insects infesting some of

{ Cucurbitaceous, Solanaceous and
Cruciferous) vegetable crops .....................
4.3.1. Summerplantation 2. RN NN

4.3.1.1. Effect of maximum and minimum
temperature and relative humidity on the population
deisaty of whilslly oo s memiimmes N T
i} Immatare BIages. ... s i e ..
) Adu sl e
4.3.1.2 Effect of maximum and minimum
temperature and relative humidity on the
population of leafhoppers ....................... s
4.3.1.3. Effect of maximum and minimum
temperature and relative humidity on the
population density of aphids ...................
4.3.2. Winter pRaRabIo - S T L R ..,
4.3.2.1. Effect of maximum and minimum
temperature and relative humidity on the
population density of whitefly ...................
1) I et SO - T e Crt s wa s
3 S e N R
4.3.2.2. Effect of maximum, minimum temperature
and relative humidity on the population
denzity of leathoppers - - 0L T s

v

128

134

134

134
134
135

136

140
141

141
141
142

143



4.3.2.3. Effect of maximum, minimum temperature
and relative humidity on the population
ety o AOHIE. .. .oconsiyiinprs snnns s BB
4.3.2.4. Combined effects of metrological factors on
the homoplerous INSEEtS, ., ciivvn cevsinsis
44, Elfect of certain agriculture practices on
population density of certain insects (whitefly,
leafhoppers and aphids).. ... .ooltudogede
Aol 1. On squashi PRS- oermpnnsat ssmnsannils
4411 Blcet o Mamhes ... ooonvvi s pismannvavs
O B A L
a) M SRR, i b e
B} Al SEREE . ..o et Rraul b lidnin
44112 Leilbmpmes. . .. ... .. .. compbiosibiteg
E T L N AR | e,
4.4.1.1.4. Mean yield (kg / plot).........cccvvvnnn
4.4.1.2. Effect of fertilization.....................oi.
A .20, Wl . o oo s i
a) broumighnge 3Rt ... .. .. .disde sl Jaduion
B ASIESIREE .. .. o sl
4.4.1 2.2, LealiGppers. ...cooiiviiviis - peikiaipnn
4.V 23 AR s s
4.4.1.2.4. Mean yield (kg/plot)..........cccoeevinnnnn.
4.4.2. Pepper plants (Capsicum annum L.).......
4421 EIfect oF Dl .. ... coooui s ovsssegopimming
S A1) W oo e e s
a) Immatisre SIREes. . ... ... padiaads iy
b) Adulbatage....... . o e
R el e IR E T SR e e S
4.4.2.1.3. Mean yield (kg / plot).........connsnsen

146

148

151
151
151
151
151
151

152

153
154
156
156
156
156
157
158
159
161
161

161

161
162
162
163



4.4.2.2 Effect of fertilization

,,,,,,,,,,,,,,,,,,,,,,,,,,,, 165
4.4.22.1. WG S, 30 0 T A 165
a)limimature slages v adin it SRR : 165
) Adult stage 200291 100NN 10 #1913 MII! 165
4.452.2.2 Leafhoppers ..o o st 0R Siomgot 166
4.4.2.2.3. Mean vield {ke / plot). . L. o 169
4.4.3. Egpplanbplonts 70, N0 a0 R NG N 169
4.4.3.1. Effect of varielios - oo A EHNGE GOS8 169
445 0.1 Whitslisr - s consansvionen o - EITIN 169
a) Immatirestapes e T 169

b) Adult giage o i aanninnsnn s 170
4.4:531.2. Lealhoppers . ononvis i e 170
4.4.3.1.3. Mean yield (kg /plot)........c..ooouvinis 173
4.4:3.2. Effect of feetiligation.. ... o0 R 0EY 173
4. £:32. 1. WHItell¥. oo i ass 173
: a) Immatare Sages. . .o 000 AT 173
by Adultstaee. ..o i ST 174
44322 Loafhoppems. ;i o iiimiaiin s 174
4.4.3.2.3. Mean yield (kg / plot).................... 176
4.4%: Cabbage planls .0 o i e s oY 178
4.4} . Effect ofvarieties: ;i ian Ny 178
44T Whspetlee: ccoor i L e R L 178
a) mmalore shges. s D oS 178

b} Aol G T e an o, 179
4.34°1.2. Lealhoupens i cr ittty e on 179
44013 Aphis: oo o e 181
4.4.4.1.4. Mean vyield (kg/plot)..............ooeii. 181
4.49°2. Elfect of feptiliaialy. ol i 183
4 A L W R e o 183
2} FatUrD SONEEE. . e i nns rands o uararenas 183

Vi



b) Adult stage. .o SRRl B UER
4.4:4.2.2. Leathoppers. ..., 2angle s tsonoy. i
44423 Aphide ... ... oo SO
4.4.4.2.4. Mean yield (kg/ plot)...cc.cooeemeranaanidinnis
4.4:5- Cauliflower planis .. ... oslee Vs . L
4.4:5:1. Effect of vaseties........ o lmaliita &V i &
4.8:5:1.1. WhBRRIY. ......vvniin i oS S5 000l

a) Immaniee Stages. ... 220 elp Ssrnem. Do, 1

b} AUl SIERE. . .o s D
44512 LealliCppers. ..o asivsivniamnnnsoni il
J.45:1.3. Aphila.. . hasions (U A ame Ak
4.4.5.1.4. Mean yield (kgfplot)............oooieniiii.
4:4.5.2. Effect of forbtli2alion. .. .couvevaunss TN
4455 2. 1. WHHEHY. . oo DTRERSEL TEHIDUR 10,

a} Immaiee SINEES .. .. .owvicis 00N Le bt LR

b) Adull sige oo RRSEE FRNRENIL VALK
4.4i5.2.2. LeallapRens. ...ccovvimmnvims ol it in arons
44523 Aphads. . SIS OERILRRGEGAT:
4.4:5.2.4. Mean yield {kg! plot)......con il o b
'4.5. Chemical contents of squash, pepper, eggplant,

cabbage and cauliflower varieties and its

relation with certain homopterous insect pest's

IRt e IINIIOR B LR 20
4:5L. Squash plaals.... oo NIRRT TN
455:1.1. Effect of Protein conteite 20000, D08 200
4:5:1.1.1. Whitefly {B. fabacil. cvovevieen o ERGINNES

a) Mature and immature stages......................
4:5:1.1.2. Leathoppers.  Joiieis Lol DRl h
45k 1.3, ApREE. ....covinvanimmnnrsnmyssnn SIS LG
4.5.1.2. Effect of Carbohydrate content.................

VII

184
184
186
188
188
188
188
188
189

" 189

191
191
193
193
193
194
194
196
197

199
199
199
199
199
200
203
204



4.5.1.2.1. Whitefly (B. tabaci)................civiin s
a) Mature and immature stages
4.5:1.2.2. LealhDppees ... covmokmmmnsmmtiinanil
S E R DRIV T ——— [ A f
4.5.1.3. Effect of calcium content
4:5:1.4. Effect of PH content.......... ..o %00 0
4.5.1.4.1. Whitefly (B. tabaci)..................oiiiii
a) Mature and immature stages...............
4:85:1.4.2. Leal BOPPRIN. ... cvnrwmmsmmsarsmnrers il
S ENE R, T RS ———
4.5.1.5. Effect of Phosphorous (P) content.........
4.5.1.6. Effect of Potassium (K) content
4.5.2 Pepper pIamis.........ciovivvcutiiSsilizaat 2

4.5.2.1. Effect of protein content. ...............¢l0
4.5.2.1.1. Whitefly (B. tabaci)

a) Mature and immature stages...............
4,5.2.1.2. LealboBpers. ... .mmansnisnnst N0
4.5.2.2. Effect of carbohydrate content............
4.5.2.2.1. Whitefly (B. fabacl)...ivsin il i biwy

a) Mature and immature stages.............

4.5.2.2.2. Lenfhappessiv uv. . vevolliluss, . o
4.5.2.3. Effect of calcium content.................
4.5.2 4. Etfect ol PH CORCHL......ovisvinnisaion
4.5.2.4.1. Whitefly (B. tabaci)........cc..ccciuiii

a) Mature and immature stages..............
4.52.4.2. LealloBipers. . .. oxensssiigdni Bl
4.5.2.5. Effect of Phosphorous (P) content......
4.5.2.6. Effect of Potassium (K) content

rrrrrrrrrrrrrrrrrrrrrr

111111111

4.5.3. Eggplant plants

rrrrrrrrrrrrrrrrrrrrrrrrrrrrr

4.5.3.1. Effect of protein content.................

Vil

204
204
205
208
209
209
209
209
210
212

213

213
215
215
215
215
216
219
219
219
220

222

223
223
223
224
226
226
228
228



453 1.1 'Whitetly (B @abaet). . ..o b 228

a) Mature and immature stages ............... 228
4.5.3.1.2. LeollS0BDErs . contmpes 4 M oreist aoiie? 229
4.5.3.2. Effect of carbohydrate content......... 232
4.5.3.2.1,. Whitelly (B, tabach). i piasest 233

a) Mature and immature stages............. 233
4.53.2.2. Lealhoppers. ... oot avmiini sy 234
4.5.3.3. Effect of calcium content............... 237
4534 Effcctof PRI eontend. ._...........o0000 237
4.5.3.4.1. Whitefly (B. tabaci).................. 238

a) Mature and immature stages.......... 238
4.5.34.2. LealDOppers. . ... i s v 238
4.5.3.5. Effect of Phosphorous (P) content.... 241
4.5.3.6. Effect of Potassium (K) content....... 241
4.5.3.4 Cabbape plasts ... ... qwotsses cuis 243
4.54.1. Effect of Protein content .. s.pc00.4 243
4.5.4.1.1. Whitefly (B. tabaci)................. 243

a) Mature and immature stages.......... 243
B84 1.2 T.onllOpEEE. . ...c.ncnmsnknss ot okl 244
£ 5513, AT - e e b 247
4.5.4.2. Effect of carbohydrate content....... 248
4.5.4.2.1. Whitefly (B. tabacil., « s comsviis 249

a) Mature and immature stages........... 249
4.5.4.2.2, Lealhinhpees. . «o- s - slbnc: dosus 250
45423 AOBMR. .. ... ... ... petcset el 252
4.5.4.3. Effect of calcium content ............ 254
4544 Effectof PH content. .- 20l 254
4.5.4.4.1. Whiteily (B. fabaci) ............... 255

a)Mature and immature stages........... 255
45442, Leallloppens. ... .o cooivrsnssnn 255

IX



BEHAT. APBIIE. v T e e e A e
4.5.4.5. Effect of Phosphorous (P) content ............
4.5.4.6. Effect of Potassium (K) content .............
4.535. Cauliflower plants- (00200 TN 0L

4.5.5.1. Effect of Protein content

111111111111111111111

4.505.1.1. Whitefly (B aabaigh . 2 . .-
a) Mature and immature stages..................

4.5.5.
4.5.5.

1.2. Leafhoppers ..
1.3. Aphids.........

4.5.5.2. Effect of carbohydrate content.............
4.5:5.2.1. Whitelly {B. vabaetyl. .. e
a) Mature and immature stages................

4.5.5.

2.2. Leathoppers..

45523, Aphids.... ..o TNE A DRV
4.5.5.3. Effect of calcium content ..................
4.5184. Effect of PH eontent. .. i o ees -
4.5.54.1. Whitefly (B. tabaci)......................

a) Mature and immature stages...............

4.55.

4.2. Leathoppers..

4.5154.3. Aphali.. . s
4.5.5.5, Effect of Phosphorous (P) content.........
4.5.5.6. Effect of Potassium (K) content ..........

4.6. Effect of potassium fertilization on the thickness

4.6.1.

4.6.2.

of plant epidermal cells and its relation with

certain homopterous insects..................

Summer plantelion ;... 000 Tl

a) Squash plants..
b) Pepper plants..

c)Egpplant plamts. .00 e e s

Winter plantation

258
259
259
261
261
261
261
262
265
266
267
267
268
270
272
272
272
272
273
275
277
277

280
280
280
281
282
183



8 Cabbage PR .
b) Cauliflower plants ...........c.ccciinienenn

4.7. Transmission of Beet curly top virus (BCTV) by

leaflipioes WOBDOES «oovsvemrsnssivnasymaiininsns

5 - SUMMARY ........

6 - REFERENCES.....
ARABIC SUMMARY

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

XI

283
284

289
295

307





