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ABSTRACT

Ecological studies about citrus leaf miner (CLM) P. citrella were
carried out on citrus orchards at Ei-Kanater El-Khairia, Qalyubiya Governorate.
The results showed that, ail citrus spp. were infested variously by this pest, the
sour orange seemed to be the most susceptible one among the tested citrus plants.
“The other citrus spp.,(lime, orange and grape fruit) ranked differently as moderate
infested group, while the mandarin spp. represented the least preferred one.
Generally the infestation in the first tested year (2000), was higher than the
second one (2001). The insect infestation, started at mid-May, during the first year
then the population flactuated to record 5 peaks. The highest peak was represented by
195 insects / 50 leaves at the end of July. In the second year, the infestation started
one week earlier and the insect population represented also by 5 peaks. The number of
the highest peak was 187 insects / 50 leaves at the end of July. The partial regression
analysis showed that the parasitoids of the tested insect had a negative significant
effect. But the combined effect of the weather factors and the parasitoids had shown
positive and significant effect on the insect population during the two tested years.

INTRODUCTION

The citrus leaf miner (CLM) P. citrella. was simultaneously observed in
most countries of the world (Heppner 1993). Infestation was common in all citrus
orchards and was abundant enough in last years to cause serious damage. Citrus
leaf miner larvae mine tender foliage and stems of citrus trees, killing leaf tissue
and causing leaf drop (Knapp ef al. 1994). In Egypt, it was discovered first during
the summer of 1994 at El-Sharkia and Ismalia Governorates (Abdel-Aziz, 1995
and Abo-Sheaesha, 1997). Then, it spread and distributed rapidly throughout
most of the citrus growing areas. Its population had increased rapidly and within
the last ten years it became the most important pest of citrus in Egypt. The most
infestated sp. of citrus was sour orange with high mean number of mines, while
lime tree leaves was the most preferable citrus host for egg-laying (Abdel-Rhman
1998). Species belonging to genus citrus and related ones of the family Rutaceae,
appear to be the principal host plants of this insect pest, P. cifrella, The present study
aimed to investigate the susceptibility different citrus hosts to infestation with this
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insect pest the seasonal fluciuation, of insect population and in relation to its
parasitoids and weather factors.

MATERIALS AND METHODS

Weckly samples consists of fifty newly leaves were chosen at the four
cardinalin addition to the middle position of citrus tree. The investigated citrus
spp., were sowr orange, lime, Grape fruit, orange and mandarin trees (about 25
years old). These samples were laken 10 study the susceptibility and popuiation
fluctuation of P. citrella. The leaves of citrus species were examined in an areq of
about one feddan for each species except the sour orange trees which located on
the edges and in the middle of the tested area of the citrus orchards during the
invesfigaicd two successive seasons 2000 and 2001 at El-Kanater El-Khairia
Qalyubiya Governorate, The samples were collected, put in a plastic sac and
examined in the laboratory for insect larvae and their parasitoids. For identfying
and counting the parasitoids of insect larvae, the leaves of each group were put
singly in a petri-dishs (11 and 15 cm in diameter.) contains moist filter paper, The
dishes were kept under laboratory conditions and examined daily for recording
the parasitoids,

The effectiveness of climatic factors (daily means of air max, temperature
(in *C), daily mean of air min. temp., daily air mean temp,, daily mean range of temnp.,
daily mean RH.% and the means of daily sunshine duration) on the population
density of P. citrella was estimated during the two Successive seasons 2000 &
2001. Records of these factors were supplied by the Meteorological Administration,
at Kobry EI-Kobba, Cairo.

The data were statistically analyzed by the aid of computer, (SAS)
program to determine the differences between the citrus specics in the infestation
and to clearify the correlation and the effect of climatic factors and parasitoids on
the population density of P, citrella and some data were analyzed by Duncan
multiple range test and multiple F-test Duncan, (1955).

RESULTS AND DISCUSSION

}. Host preference of P. citrella to different citrus species.

During such course of investigation, it is observable that the citrus leaf
miner (CLM), preferred some citrus species than others. Such phenomenen could be
coincide the numbers of detected larvae, through out the investigation period. As
shown in Tables (1, 2) in which the citrus species are presented in descending order,
according to infestation level by P. citrella. Concerning the mean number of larvae,
for each citrus species, it was shown thatthe permanent bearing sour orange,was
significantly the most preferred one with an average of insect density of 1225 &
105.2 insects / 50 leaves during 2000 & 2001, respectively, to this insect pest,
compared to other species. The moderate group was represented by lime, orange and
grape fruit durig the first and second year. The least one was mandarin with an
average of 43.6 & 36.7 insects / 50 leaves in 2000 & 2001, respectively. The
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variances between the insect infestation data were statistically significant (see "F" and
L.S.D values under the 1* and 2™ Tables).

Table (1): Monthly mean numbers of P. citrelld larvac/50 leaves of five species of
citrus at El-Xanater El-Khaina, Qalyubiya Governorate during the
season of 2000.
ies|  Sour Lime | Orange Gra?c Mandarin| Total | Mean
Montlis orange frul?
May. 2000 | 122,67 97.33 9510 124.00 43.00 482 10 | 96.42
| Jun.2000 | 127.25 | 106.50 10475 1i7.25 55.00 510.75 | 102,18
Jul2000 § 15300 | 117,80 14570 132.20G 53.00 631,70 | 120.34
Aug2000 | 140.50 | 121.25 | 13588 | 10425 | 4925 | 55113 | 11023
" Sep.2000 | 10125 | 92.25 87.36 8000 ¢ 4425 "1 40511 ) 8102
Qet 2000 | 9000 99.00 55.40 60.00 17.00 {32140 | 64.28
Total 73467 | 63413 | 624.19 617.70 261.50 {2872.19|574.44
| Mean [122.45a|105.69 b LI(N.(B b:10295b | 43.58¢ | 478.70 | 9574
F value between citrus hosts = 31.64 P value = 0,001
L.S.D. ;05 between citrus hosts = 15.85

Table (2): Monthly mean numbers of P. cifrella 1arvae/S0 leaves of five species of
citrus at El-Kanater Ei-Kbairia, Qalyubiya Governorate during
the secason of 2001,
ecies| Sour | Grape
Mouths. | orange | Fruit
[May.2001 | 90.50 | 9150 | 60.85 | 7125 | 26.25 | 34035 | 68.07
Jun.2001] 116.25 | 12625 } 10525 | 101.25 | 44.75 ] 49375 | 98.75
Juk2001 | 138.80 | 138.20 | 12790 | 71.00 | 64.60 | 54050 |108.10
Aug 2001 12525 | 7750 | 114.03 | 8400 | 37.00 | 437.78 | 87.56
Sep. 2001t 87.50 | 63.75 74.65 74.65 | 33.75 | 334.30 | 66.86
Oct. 2001, 73.00 39.00 44.00 76.00 14.00 | 24600 | 49.20
Total 631.30 ] 536.20 { 526.68 | 478.15 | 220.35 | 2392 68 | 478.54
Mean [105.22a] 89.37h | 87.78b | 79.69b | 36.73¢c | 398.78 | 79.76
F value between citrus hosts = 14.34 P value = 0.0001
L.8.D. ;s between citrus hosts = 20.07

Orange | Lime |Moandwin| Total | Mean

The above results are in agreement with those obtained by Badawy
1967, Lin, ef al. 1985, Singh, et al. 1988, Wilson 1991. El-Saadany, er al. (2002) in
contrast reporied that navel orange was the most preferrable species for citrus CLM -
insect infestation and the most susceptible compared with other citrus varieties
throughout the three successive years. Lime variety ranked second, while mandarin
variety was the least.

All above authors indicated that the resistance is partly dependant on the
plant leaf size, as larger leaves scem to be more susceptible 10 attack. Less wax and
larger numbers of stomatal openings on leaves may also make it more susceptible.
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2, chkly Seas(mal factuations of P. citrella on sour erange Cifrus aurantium
L., in relation to certain biotic and abiotic’ factors:-

Data given in Table (3) show the fluctuations in the populauon of P.
citrella larvae expressed as total number of larvae per weekly samples (each 50
leaves) durig the both tcsted scasons of 2000 and 2001, The obtained data -
revealed that total number of larvae collected from Sour orange in 2000 was
relatively higher than that in 2001, where the values were 2699 and 2445 of two
years, respectively. The infestation in the first year 2000, started at mid-May and
the number was 51 insect / 50 leaves. After that, the population flactuated
recording 5 peaks of infestation (on 29" of May., on 10™ of July.. on 31" of July.,
on 14" of Aug. and on 18" of Sep.). The highest peak was 195 insect / 50 leaves on
31" of July. Finally the population fluctuated until the end of season with total
number of 90 insect / 50 leaves. While in the second year 2001, the infestation of the
inscet started in the first week of May and the number was 39 insect / 50 leavas. The
population also had 3 peaks (on 28" of May., on ¢ of July., on 30" of July., on 13"‘
of Aug. and on 17" of Sep.) and the highest peak was 187 insect / 50 leaves in 30™ of
July, finally the population fluctuated until the end of scason with total numnber 73
insect / 50 leaves.

Such observations may be assiwred by ﬁndmg of Lin et al., (1985), who
mentioned that P. citrellawas a seriods pest of C. qurantium (Sevllle orange).
Al$6 Pena er al., (1996) who reported that high peaks of populalions were
observed during sutimer (June-July) and in fall (Septcmber—October).

Data in Table 4 showcd the simple correlation and partial regression values
for the effect of abiotic factors (daily mean max. temperature (in °C), daily mean min.’
temp , daily mean temp.,” daily mean range temp., daily mean RH. %, daily mean
sunshine duration), and biotic factors involved the parasitoids which included
eulphid, Prigalio sp. a primary ectoparasitoid and Cirrosplius sp. Endoparasitoid,
on thie population density of the insect on sour orange trees.

Results showed that all the tested abiotic factors were positively
correlated but insignificant while R H. % had negative and insignificant effect on
insect population during the first year 2000, this mean that all these factors were
within the activity zone of insect population. In the same year the biotic factors
were negatively correlated and had highly significant effect. Also in the second
year 2001 daily mean max. tcmperature and daily mean temp. had positive and
highly significant effect. But other factors were positive insignificant except R.H.
% was negative but insignificant, this means that daily mean max. of lcmperature
and daily mean of temp. were below the range of insect activity zone, While biotic
factors were negative and significant. The combined effect of all tested factors
gave 60,58 % in 2000 and 59.09 % in 2001. Such observations may be assured by
the findings of Bagmare et al, (1995) in India, they found that the mean
temperature and sunshine hours had a positive correlation with the population of
P. citrella, While Abo-Sheaesha (1997) in Egypt, mentioned that the weather
factors particularly temperatures played an important role in the development of
P. citrella and had shwn a highly significant positive relation between daily mean
temperature and larval population.



Host Preference And Seasonal Fluctuation Gf Citrus Leaf ... 899

Table (3) Weekly mean numbers of P. citrella larvae / 50 leaves on sour orange trees
accomparied with associated parasitoids and means of some weather factors
a‘Tectmg the popu':‘ ion ‘lucm mms oft‘" m%ct dunng years, 2000 and

No. of e, of Max. | Min | '&‘k‘az‘ | Range | Mean
First year | Larvae | Parasitoids | Temp. | Temp. l Temp. | Temp. R.H. Senehine |
15572000 | 51 7 316 36 1 227 | 178 | a757 | 113
T Zas | 77 2 40 176 | 259 i 160 | sed 1.1
29/5 150 0 i3 54 | 264 i52 | 580 10.9
50672000 1 160 5 ET} 177 | 247 139 69 1 12.0
1276 | i3 5 763 | 159 | 713 08 | 561 | 125
R 3 200 [ 173 1 197 | 120 | s61 | 128
266 ' ol 1 264 | 170 1 3y T o5 | 582 | 120
312000 [ 1as | 4 795 | 154 | 240 ¢ 115 | S97 122
e L7 [ 556 0 J&3 | 2%7 | a3 | 587 | 123
1777 1 88 14 394 1 200 | 296 | 123 | 584 | 122
24/7 166 6 369 | 221 | 266 147 | 572 i2.1
3177 198 3 316 | 193 1 116 14.4 | 599 12.2
RR000 | 74 13 180 | 247 | 315 134 | 647 11.7
14/3 1%3 3 387 1 251 1 303 126 | 644 | 111
s L T | .6 1369 | 229 | 297 139 1 640 | 114
28%/8 148 3 351 | 242 | 243 109 | 641 | 113
4/972000 92 13 294 | 189 | 22.9 105 | 620 11.0
1179 109 12 293 | 17.0 | 236 122 | 597 | 109
189 | 14| 10 1 789 | 186 | 236 104 | 599 10.3
259 90 19 7297 [ 170 | 231 | 128 | 647 | 107 |
2/10/2000 50 i3 297 | 171 236 128 | 729 19.2
Total | 2699 177 679.1 | 4014 | 5369 | 2719 ; 12817 | 2419
Meszn 12852 §.42 3233 [ 1911 | 2556 | 1294 | 6103 | 11.51
Second year
77572001 39 p) 320 .| 18.1 | 251 14 | 519 93
14/5 i) 2 313 | 145 | 229 168 | 570 | 104
2175 112 ) 317 | 170 | 244 147 | 567 10.5
28/5 161 0 334 154 | 257 154 | 570 115
47672001 145 7 365 | 202 | 286 163 | 609 1.7
11/6 153 5 365 | 185 | 290 149 | 59.0 12.1
18/6 77 i5 315 180 ] 29.1 165 ] 561 1.8
25/6 90 T 339 | 199 | 269 14.0 | 571 1.9
27712001 130 7 382 | 228 | 307 154 | 591 12.0
97 147 6 372 | 228 | 30.1 144 | 596 ¢ 120
16/7 85 17 353 [ 203 | 279 149 | %97 11.7
2317 145 6 382 | 230 | 307 152 | 589 118
30/7 137 5 344 | 206 | 276 137 | 619 118
6/8/2001 59 1% 376 | 238 | 309 139 | 629 | 108
13/8 154 3 379 | 254 | 319 127 | 649 | 113
20/8 143 6 3170 | 234 | e 136 | 641 11:0
2778 135 6 361 | 139 | 303 122 | 641 1.2
3/9/2001 72 18. 302 | 201 253 102 | 643 1.7 .
10/9 97 12 290 | 167 | 221 121 .| 593 11.1
1719 106 10 294. | 183 | 237 113 | 387 | 110
2419 75 13 29.1 17.3 230 12.1 64.1 110
1710/2001 73 14 276 | 170 | 223 10.7 | 747 11.2
Total 2445 185 7441 | 437 | 5954 | 305 1338 | 24838
Mean 11.13 8.80 3382 [ 1986 | 2724 | 1386 | 6081 | 11.30
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Table (4): Simple correlation and Partial regression values of certain biotic
and abiotic factors with their variability and probability levels to
the population fluctuation of P. citrella larvae on Sour arange
trees during 2000 and 2001at El-Kanater Eb-Khairia,Falyubiya
Governorate.

Simple Partial
correlation regression 1
r P b p f p
Doily msx tempature | 0374 | 0043|2590 | 0312
Daily min. ternperature | 0.340 ] 0.131| -4.234 [ 0.6%6
Daily mean temperature | 0.403 | 0.059 | 4.8386- | 0.242
Dutly range temperature | 0104 [ 0.651 [-11.984 | 0329 5.534 {0001 | 6058
Daily mean R H.% 0.062 {0788 { 2406 [0.262
Mean of sunshme 0211 {0357 1032 | 0915
duration Parasitoids No. | 612 [0.013 | 6632 {0013
Daily max. temperature | 0-561 100161 6901 10.395
Daily min tenperature | 0406 | 0.060 | -14.871) 0.150
Daily mean temperature | 0.512 | 0.014 | 15.034 | 0.139
Daily range temperature | 0138 ] 0,537 | -18.783 [ 0.098 { 5.579 | 0.001
Daily mesn R H% 002210920 0300 [0.901 '
Mean of sunshine 0012 {0954 3.958 {0567
duration Parasitoids No. | ) 498 | 0.018 { -3.699 | 0.041
r. Simple correlation coefficient value P: Probability level
b: Partial regression coefficient value E.V.: Explained vanance

“¥* value | E.V.
Yo

Year | Source of vanation

First year 2000

5909

Second vear 2001

REFERENCES

Abdel-Aziz, S E. (1995): Biological studies of the citirus leafininer, P. citrella Stainton
in Egypt. Bull, Ent. Soc. Egypt, 73: 97-105.

Abdel-Rhman, 1. E. (1998): Ecological and biological studies on lepidpterous insects
attacking citrus orchards. M.Sc.Thesis, Fac. of Agric, Mansoym
University.

Abo-Sheaesha, ML A, (1997). Host plant prefercnce, and seasonal fluctuations of citrus
leaf miner, Phyllocnistis citrella Stainton (Lepidoptera; Gracillartidae) at
Middle Delta, Egypt., 7" Nat. Concentration. of Pests & Dis. of Veg. &
Fruit in Egypt.

Badawy, A. (1967). The morphology and biology of £. citrella Stainton, a citrus leaf
miner in the Sudan. Bull, Soc. Ent. Egypt., L1, 95-103.

Bagmare, A.; Sharma, D. and Gupta, A. (1995): Effect of weather parameters on the
population build-up of various leafmincr specics infesting different host
plants.Crop Rescarch (Hisar). 10(3):344-352.

Duncan, D.B. (1955): Muitiple range and multiple F-est. Biomerics,11:1-42.

El-Saadany, G. B.; Abdel Wahed M. S.; Draz K.A A,; Sabry HM.; Shamsan A. D.A.
(2002): monitoring the changes in the seasonai activty of citrus leafminer
P. citrella moths in three different agroecosystems. Egypt. J.of Agric. Res.
(2002)80(3) 1065-1074.



Host Preference And Seasonal Fluctuation Of Citrus Leaf ... 901

Garrido.V.A.and Busto,TD. (1994): Fnemies of P. citella Stainton, found in
Malaga Investigacion Agraria, Producciony Protection Vegetales, No. 2
Serie, 8792,

Heppaer. 1.B B. (1993); Citrus leaf miner, Phyllocnistis citrella Stainton in Florida
Lepidoptera Phyllocnistidae. Tropical Lepidopiera,4(1) 49-64.

Knapp, 1; Pena, )., Stnsiv, P.; Heppner, J. and Yang, Y. (1994); The citrus
leafminer, P. citrelia a new pest of citrus in Florida, Flor. Coop. Extension
Service Ins. Food & Agric. Sci.Univ, of Flonda, pp.1- 4,

Lin, Y.D,, Fang JM. Hoang SF. and Chen, W. (1985); A study on integrated
conirol measures for Phivilocnistis citrelia Stainton Fujian Agric. Sci. and
Tech, No. 1, 30-31.

Singh, 3.P.; Rao, N.§.; Kumar, KK and Bhumannavar, B.S. (1988): Field screening
of citms germplasm against the citrus leafminer, Phyllocnistis citrella
Stainton. Indian, §. Ent., 50(1): 69-75.

Wilson, C.G. (1991) Noles on Phyllocnisiis citrella Staimon (Lepidopiera:
Phyllocnistidas) autacking four citrus varieties in Darwin. J. of the
Australian Ent. Soc., 30(1): 77-78.

Jutsball Bladd o ad padt Bl B AL anid e pad) ANy Jall Jaad
Sigladlal) g Ay gl Gl pudly 3 ABAS

a8 (o p e ] Bl el aadall e squ.udi\ spaadl 2 b
Gl 38 il aghi
co Ay Y Rl Aol P RIS il A8

Sipadl Uaas b pldlpad Hladd 350 5550 e 280 A 00 ol ) &
X Yoo Gule oL llly dy gl Lila2 il hbidlly Zed 5
PG LR DI PR JOU RS- FATC I SOPQUIOS S SV N [ (P R SV A
3 Qg gy g padl it Lty 6 50l Ala JUALE £1 0!
SN 5 T+ Sy WY, O\ [ VW JPEN I PRSP LA P VX TR P VPN, U VIV
Aal JW Ll g e it e Aa gy copalal) 5 00l Aleal Jit e
ey e gl Chiatic B W A 8 LbaY ey dua 00 AL e
Cas gadgs ¥V diy)d Jeb iy s aill eaa DA 5 kel @iy )3 Gead iy
Oab 3 Al Gl b o) Chay Ly Ay 00 28 090 51 kal Saas ady
S PRL RS JER L PRV (B ) s EQ O LT PULUEWER (V. I PRPY PRV
Jabae a0 e 0 WS W AE g 00 f 0 AV 3 plalh i aly Cua glg Yo
SO il et e gl e e 80 G 5t 0 ctlils o) ety
Agyh i ) s al) Ay el Jab gall o Rlall AN G aay Lay oAl ale
oo Ly b Lt 12l S (ciilall) Kypall Jad el e (Qand Zppuni)
Ayl e (D85 el slass





