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ABSTRACT

The presemt work is a study on population fluctuations and
diurnal activity of the leathopper, Empoasca decipiens (Paoli) on seven
early summer crops ( green hean .cowpea, potato, tomato , squash,
cucumber and hairy cucumber ) as well as six late summer crops
(mungbean ., egg-plant ,green pepper , okra, pumpkin and Jerusalem
artichoke ). Results showed that squash and egg — plant were the most
infested crops .The insect had three peaks of seasonal abundance; on 8§
May (the highest) which occurred on the early summer, on 5 Junc ( the
lowest ) and on 31 July ( medium ) on the late summer. The insect
passed throughout four generations from mid-April to the end of
August. The climatic conditions during the above peaks were about 24.6
—27.8 °C and 58.9 — 60.3% R.H.

Three critical periods were suggested to control this pest in the
field . The population density of E. decipiens was the highest on
cowpea, squash (early summer crops), egg - plant and okra (late
summer crops). These crops were selected as representatives of early
and late summer plants to study the diurnal activity of E. decipiens. The
number of insects increased progressively from § a.m onwards and
reached its highest peak at 2 p.m in cowpea and squash, then decreased
to aminimum level at 6 p.m. on egg — plant and okra. The highest peak
was attained at 12 noon, after which the population gradually
decreased.

-653-



&

—-654-

Key words: climatic conditions, leafhopper, predator.
1. INTRODUCTION

Leathopper species are important pests in view of plant
pathogen transmission to different vegetable plants ( Nielson, 1968 ;
Nault and Ammar , 1989 ). These insects, invade vegetable and field
crops in Kalubia Governorate causing damage to plants . The present
work aimed 1o study the seasonal and diurnal fluctuation of one of
these leafhoppers , ie, Empoasca decipiens { Paoli ) which is
abundantly found on the summer crops, to test the effect of the main
climatic conditions as well as other biotic factors,

2. MATERIALS AND METHODS

Nearby fields cultivated with early summer crops, ie., bean
{ Phaseolus vulgaris ), cowpea ( Vigna sinensis ) , potato(Solanum
tuberosum), tomato (Lyvcopersicum esculentum), squash (Cucurbita

_ pepo ), cucumber { Cucumis sativus ) , hairy cucumber { Cucumis melo )

foilowed by other late summer crops , i.e., mungbean ( Vigna radiata
L. ) ,epg—plant Solanum tuberosum ) , green pepper ( Capsicum
frutescens ) , okra ( Hibiscus esculentus } , pumpkin (Cucurbita
marima ) and Jerusatem artichoke ( Helianthus tuberosus ) were chosen
for sampling purposes at ( El-Kanater El -Khairia ) , El-Kalubia
Governorate .The early summer crops were cultivated during the first
week of March, while the late summer crops during 5-10 April 2001 .
To estimate population fluctuation activity, sweep-net technique
was applied. For this purpose a sweep- net 30 cm diameter,60 cm. deep
of the conical fine muslin and long wooden handle (1.6 m) was used.
The weekly samples started 5 weeks after cultivation date and continued
till the harvest. Each sample was represented by 25 double strokes,
taken at random from the cardinal directions of a fixed area (35%20 m) .
To study the diurnal activity, the initial sample was taken at 8
a.m and then repeated 6 times at 2-hour intervals to 6 p.m. The captured
insects were collected and transferred into polyethylene bags to be
examined in the laboratory. The samples were sorted into the target
species as well as the coccinellid predator species ( aduit ) . The counts
of both adults and nymphs of the cicadellid during the day ( 6 samples’)
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on hosts were considered as the population index for each week .
To estimate the number and duration of generations, the methods
adapted by Audemard and Milaire (1975) and lacob (1977) were

followed.
3. RESULTS AND DISCUSSION

Identification of the captured leathoppers according to Paoli
(1936) showed that the majority was the target species, Empoasca
decipiens (Paoli), while the main predator aduits were identified as
Coccinella undecimpunctata Reiche.

3.1. Population fluctuations of the leathopper, Empoasca decipiens
(Paoli ).

Results of the weekly counts of E. decipiens and its coccinellid
predator on early and late summer crops with the corresponding
climatic conditions are given in Tables (1&2) and represented by Fig.
(1). From these results, it is clear that this insect has three peaks of
seasonal abundance, one of the highest size (29476 insects) during 8"
May, 2001 on the early summer crops, while two other peaks during 5
June (12466 insects) and 31 July, 2001 (12745 insects) on the late
summer crops. Correlating these peaks with the main climatic
conditions during the preceding week before sampling, it was found that
24.6°C and 58.9% R. H. was correlated with the highest peak (from i
to 15 May, 2001). As to the lowest peak, it occurred on 31 July where
the climatic conditions were 27.8 °C and 60.3% R.H.

In the case of July,31 peak, the climatic conditions showed
relatively similar readings 28.5 and 60.7 % R.H. from 29 May to 12
June , 2001 .This means that the optimal climatic temperature and
relative humidity were 24.6-27.8 °C and 58.9-60.3 R.H.% respectively.

In this aspect, Willcocks (1937) stated that the unfavorable
climatic conditions are among the main reasons for the slow increase of
the jassid in Egypt. He added that jassids tended to prevail about late
August and early Septemper, siarting to appear in early May on cotton
plants in Egypt. Hanna (1950) and Joyce (1961) reported that rainfall
and high humidity in July and August in Sudan reduced the population.

Sami (1963) found that E. decipiens on cotton reached its
maximum population level during May and decreased during late
August and early September in Giza region. Hosny and El-Dessouki
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(1967) found that Empoasca spp reached the main peak during the first
half of August and there were small peaks between that date and mid
September on cotton plants at Shobra El-Kheima and Bahteem. Ammar
et al, (1986) demonstrated that Empoasca spp reached the highest
population in late June and early August on cotton plants at Kafer —
El- Sheikh. Hamdy ( 1992 ) found 3 peaks one of 30 May, while
diminishing other two peaks were recorded on 8 August and 20
September .

With regard to the predator, C. undecimpunctata, the total
weekly number of the adults captured on the early and on late summer
crops are shown in Tables (1&2) . The results showed that generally the
predator appeared in few numbers in the first stages of the growing
plants. Afterwards its numbers generally increased, to reach the highest
population (98 insects) on 29 May in the early summer crops and (394
insects) on 19 June in the late summer crops , then decreased gradually
to reach its minimum numbers once again by the time of harvest. This
indicates that coccinellid predator activity is associated  with the
activity of the leathopper on the host plant. Chiu (1979) stated that
coccinellids feed upon nymphs and aduits of this leathopper.

3.2. Host plant preference

From Tables ( 1 & 2 )the population index of E. decipiens on
both early and late summer crops showed highly significant differences
between host plants. For instance, squash plant appeared to be the most
preferable ( 62087 insects / week ) by this insect , compared with other
plants ; 3228.5 insects / week for the cowpea , 2286 .4 insects / week for
potato ; 1812.7 insects / week for green bean ; 1221.2 insects / week for
tomato ; 1181.5 insects / week for hairy cucumber and 1073.3 insects /
week for cucumber . In the late summer crops, results indicated that
egg- plant appeared to be the most preferable host: 4682.8 insects /
week followed by the okra 2205 insects / week ; pumpkin 778.3
insects / week ; green pepper 584.7 insects /week and Jerusalem
artichoke 502.5 insects / week, while mungbean plant was the least
favorable 248.2 insects / week. In this aspect, it seems that the nature
of the leaf surface whether it had hairs or not, as well as the dense
distribution of these hairs, play a role in the host — plant preference .



-637-

Table (1): Weekly counts of E.decipiens (nymphs & adults) on the early summer plantations at Kalubia
Governorate with corresponding data of the main climatic factors during 2001.

Sampling Total no./ 150 double strokes Total | No.of Daily mean
dute 2001 i (1:):?;:. | Cowpea | Potato | Tomate | Squash }"'(Tucumber m?::ger ! predator Temp. °C | R. H%
______________ ol g ;
17-Apr. | 940 3254 1834 1069 3754 753 794 12398 33 24.9 533
24 1392 5053 1724 1520 6idd © 1209 1314 18356 a7 228 59.0
71 May 1973 6585 2154 2121 7547 1573 | 1473 13426 53, 24.1 50.4
s 3017 7646 2643 | 2865 9666 | 1942 | 1697 29476 | 70 24.6 58,0
| 1s 3788 4581 “T 1775 I 2535 7009 1898 | 1675 23258 75 23.6 56
2 2722 3844 [ 2827 | 142 7910 | 1487 1994 21905 87 24.5 55.4
29 1361 3537 | 3489 | 3858 8650 822 1715 11432 98 26.5 502
SJun. | 1749 | 1776 J[ 4440 | 686 7671 | 798 788 17905 91 28.5 60.7
12 | 1406 503 ] 3303 T 569 6556 §03 §89 14029 80 203 58.4
T 1107 1 678 | 1921 | 348 4955 620 727 10356 75 28.3 559
26 806 793 | 946 i 405 2955 425 645 7075 65 277 56.4
3 Jul, 4% 492 681 | 257 1687 452 467 4530 @ =2 30.7 60.1
Total 21752 ; 38742 | 27437 | 14654 | 74504 12879 14178 204146 812
Mean | 18127 | 32285 | 21864 | 12212 | 62087 | 10733 11815 |

L.S.D. =1197.19 at 1% and 899.03 at 5% .
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Table {2 ): Weekly counts of E.decipiens (nymphs & adults) on the Jate summeyr plantations at
Kalubia Governorate with corresponding data of the main climatic factors during 2001.

Sampling | Total no./ 150 double strokes ] Total No. of 5‘ Daily mean
date 2001 | Mung- | Egg-plant| Green | Okra |Pumpkin Jerusalem predator | Temp. °C R.H.%
hean pepper artichoke
12-May 63 1237 481 1253 1701 5532 127 24.5 56.4
P29 82 2144 883 3421 1951 1083 "hm 95 26.5 59,2
05 Jun. | 119 2494 1an §277 | 1984 | 1270 12466 35¢ | 285§ 60.7
12 B4 | 247 957 @15 | we | T e |7 293 58.4
19 187 1973 488 4757 1130 878 | 9413 394 28.3 559
26 T 681 1906 l 544 3554 836 537 8058 | 221 7.7 M
03Jul. | 599 179 734 | 2183 | 615 204 6131 196 30.7 60.1 |
BT 424 3157 JLIE'_;T;—4 2215 hﬁ?‘#"ﬁiﬁ“‘”V 7049 103 293 | 603
7 | s5 1 @0 T u7se | w8 | T s iw 28.6 504
4 [ 3s2 9052 | 455 | 048 207 75 11089 | 134 30.1 60.1 J
3 3 10998 | 348 885 [ 176 65 12745 | 146 278 | 603
VA, 12 8908 aiz | e | 2% 1082 T S 1 286 69.5
| 98 | 6820 418 577 103 G 64 | 276 | 659
T 76 6936 354 328 N ¥ | 288 | 664 |
28 54 | 5468 | 287 | 314 | 98 | 194 | 6415 3 | 7209 | 659
_Total | 3723 | 70241 | 8771 | 33075 [ 11675 | 7537 | 1350 | | | ]
[ Mean | 2482, 46828 | 5847 | 2205 | 7783 | 5025 | - |

L.S.D. = 1186.68 at 1% and 1605 66 at 5%
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Fig.(1):The weekly counts of the leafhopper £. decipiens on early and late
summer plantations in Kalubia Governorate during 2001.
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Brewer er al, (1986) found that perennial hair species of alfaifa
and highly lingnified tissues contributed to resistance by mechanically
or chemically deterring or preventing feeding and oviposition against E.
faba. Zareh (1987) found that there were significant correlations
between infestation by Empoasca spp. and the density of hairs and
glands on the lower surface of cotton leaf where they reduced number
of insects in a cultivar having thick hairs.

3.3. Number and daration of generations

Results in Tables (3&4) and Fig. (2) indicate that E. decipiens
passed throughout four generations during early and late summer crops
2001 .Durations of these generations were estimated to be as follows:
The 1™ from 17 April to 1 May (14 days), the 2" from 8 May to 5 June
(28 days), the 3" from 5 June to 17 July (42 days) and the 4* from 24
July to 28 August (35 days) for the summer crops 2001.Hamdy (1992)
indicated 5 generations for E. decipiens during the period from 2 May to
4 October in some summer vegetables in Sharkia. Hegab er al., (1989)
estimated 3 generations during summer, the 1% in mid-August on
vegetable marrow and cucumber at Salhia. On the other hand, Hosny
and El-Dessouki (1967) estimated 10 generations / year for Empoasca
spp on cotton plants at Shoubra El-Kheima and Bahteem.

During the present work, it was observed that this insect specices
moves after the 6th generation to other hosts during autumn to complete
its development.

In this aspect, Hegab et al., (1989) found E decipiens on cabbage
and canliflower in winter at Salhia. Hence, the insect species appeared
to have a wide range of host-plants in different localities of Egypt.El-
nahal eral, (1977a & 1977b) surveyed E. decipiens on 57 hosts at Giza
region, Egypt. Shaheen (1979 a & 1979 b ) found it on tomato and
soybean in low and middle Egypt, Ammar et al., (1978- 1979) found it
on rice in northern Egypt .

3.4. Diurnal activity of the leathopper, Empoasca decipiens (Paoli)

The population density of E . decipiens was the highest on
cowpea, squash , egg-plant and okra. These hosts were thus selected as
representatives of early and late summer host plants to study the diurnal
activity of E. decipiens ( Tables 5-8 and Fig. 3 ).
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Table (3) : Accumulated numbers of the total weekly counts of £ decipiens (nymphs &
adults) on the early summer crops in Kalubia Governorate during 2001
(According to Audemord and Milaire, 1975 and lacob 1977).

Samplmg Accumulated | Weekly counts | Accumulated
! date 2001 : days of samples of insects weekly count Yo
17-Apr-01 7 | 12398 12398 | 6.07 |
24 14 18356 30754 15.06 |
~_ 01-May 21 | 23426 54180 i 26.54
8 28 29476 83656 | 4098
15 3 23258 106914 | 52.37 |
22 | 42 L 21905 128819 63.1
29 i 49 21432 150251 73.6°
 05Jun | 56 17905 . 168156 8237 |
12 | 63 14029 | 182185 89.24
19 70 10356 T 192541 | 94.32 |
2 1 00M 1075 _ 199616 | 97.78
| 03-Jul | 84 4530 204146 | 100

Table (4): Accumulated numbers of the total weekly counts of £, decipiens (nymphs &
adults) on the late summer crops in Kalubia Governorate during 2001
(Accordmg to Audemord and Milaire, 1975 and lacodb 1977).

Samplmg date | Accumulated | Weekly counts | Accumulated |
} 2001 days of of insects weekly count Yo

- samples — L ]
| 22-May-01 7 5385 5385 4.02

29 14 8905 14290 | 10.66
 05-Jun 21 11506 | 25796 1924
12 28 11140 36936 2755
T 19 35 10247 47183 352 |

B 26 2 - 8471 55654 41.52
. 03-Jul 49 | 5885 61539 | 4591 |
10 56 7049 68588 51.17 |

) 17 R 63 8335 76923 57.38

24 70 11089 88012 | 65.66

31 - 12745 100757 75.16
07-Aug 84 10532 111289 83.62 |

3 14 91 8262 119551 89.18
o 21 | 98 8083 127634 95.21 |
28 | 105 6415 | 134049 100 |
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Fig. (2): The number of generations of E. decipiens on early and late summer crops in Kalubia Governrate during 2001.
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Table (5): Weekly counts of £.decipiens (nymphs & adults) on cowpea
{early summer crop) between 8 a.m and 6 p.m throughout the
_period from April 17 to Jul2, 2081.

Samphng Samplmg hours

date 2001 8am | 10am 12m| 2pm [d4pm! 6pm

(17 Apr.01| 341 652 | 706 | 884 | 396 | 275

24 357 977 1 1313| 1582 . 438 | 386 | 5053 |
 01-May | 561 1329 [1618| 1964 | 656 | 457 | 6585
8 1153 1619 11768 | 2136 | 944 | 426 | 75&1

15 53¢ | 783 [1157| 1085 | 549 | 473 | 4581

|22 [ 512 | 647 873 | 989 | 418 | 405 3844

L 29 | 418 616 7654_"" 883 | 432 | 423 [3537

| SJun. | 172 | 287 | 323 443 | 319 | 232 11776

12 | 67 | 74 | 98 | 136 | 8 & 45 | 503

19 78 1 97 183 | 178 | 4 _.. 68 | 678

26 . 59 | 98 L1871 294 " 88 | o | 793
2 Jul. 4 | 66 146 | 122 | 55 | 59 | 492

| Total +7§§96 | 7245 ngvwmﬁ% 4452 | 3316 38742

| "Mean | 324.67 | 603.75 | 761 | 391.33 | 371 276}_[‘___

'L.S.D. = 255.964 at 1% and 192 839 at 5%.

Generally, it was found that the insect populations are found in
low numbers at early morning (8a.m), after which the population
increased progressively as time elapsed, to reach the maximum density
at 2p.m on cowpea and squash of early summer crops and 12 noon on
plants egg-plant and okra of late summer crops. The insect activity
decreased gradualiy after that time and reached its minimum at 6p.m.
These results are in agreement with those obtained by Hamdy and
Emam (1994) . It has been observed that the insects were normally
residing beneath the leaves at the lower parts of the plants between 8a.m
and 10a.m. The insects moved to the middle parts between 12 noon and
4p.m. At 6p.m. the insects tended to feed on the lower parts of the plant
again. These results are in agreement with those obtained by Ammar er
al ,(1986). The rise in soil temperature and the extremely hot
temperature prevailing during May and June in Egypt ( compared to the
temperature during August and September) may explain the reason why
this insect starts to accumulate on the middle parts of the plant between
10a.m and 2p.m in early crops and between 12m and 4p.m in late
crops. Perfect and Cook ( 1982 ) and Pedgaham ef ol., ( 1987 ) stated
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Table (6): Weekly counts of E decipiens (nymphs & adults) on squash (early summer plantation)
between 8 a.m and 6 p.m throughout the period from April 17 te Jul.2, 2001,

rSnmpl‘mg date Sampling hours
2001 | 8am 0am ; 12m 2p.m j 4pm | 6pm Total |
i 17 Apr.01 498 936 661 682 363 594 t 3754 _(
24 592 1072 918 2194 | 766 602 6144 {
0-May [ 882 [ 1346 | 236l 1422 | 685 | 851 7547
8 983 1452 | 2275 | 3164 883 | 909 9666 J
15 662 953 | 2657 | 518 | 437 | 7009
22 776 ‘J_ 1523 | 1451 | 2054 1293 | 813 7910
29 8 1785 1934 | 2157 | 1282 681 8650
5Jus, | 919 1829 | 198t | 1243 | 993 | 706 | 7671
12 | 833 | 1461 1217 ) 1341 '%%‘ib 985 | 6556
19 776 1082 | 1166 | 791 1 530 | 601 4955 |
26 405 ' 514 | 684 | 356 | 414 2955
2 Jul. 84 | 416 | 271 | 313 218 288 1687 |
Total | 8321 14389 17576 | 17725 ! 8615 | 1878 74504
Mean 69342 119908 | 1464.67 | 147708 | 72092 . 6565 | |

 L.S.D. = 415,703 at 1% and 313.184 at 5%.
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Table (7): Weekly counts of E.decipiens(nymphs & adults) on Egg-plant { late summer plantation)
between 8 a.m and 6 p.m throughout the period from May 22 to August._ZTS, 2001.

[ Sampling L ~ Sampling hours :
| date2001 8am | 1¢ a.m C12m | Zp.m 4p.m 6 p.m Total
22-May-01 56 17 417 334 252 61 1237
29 119 182 759 . 558 | 367 159 2144
~ SJun. 182 | 326 702 | 688 | 432 164 2494
B 12 ] 193 217 419 | 593 417 308 2147

B 19 264 424 | 312 ' 315 298 | 360 1973
) 26 | 116 T 312 627 297 | 258 296 | 1906
03-Jul 133 321 528 271 231 | 212 1796
10 272 483 | 936 794 296 | 376 3157

B 17 564 1055 | 1559 © 1039 | 573 | 415 5205 |
24 - 473 1516 2182 | 3495 | 687 699 9052
B kJ| | em 1972 | 3730 | 3060 | 766 | 798 10998
7 August. 884 | 1468 | 2742 | 2098 | 819 | 897 8908
14 1 768 " 1118 1843 | 1654 | 743 694 | 6820
21 883 1022 1738 1473 .~ 958 | 862 | 6936
8 592 738 | 1114 | 1834 | 791 399 5468
Total 6271 11271 | 19608 | 18503 | 7888 | 6700 70241

i Mean 418.07 | 7514 13072 [1233.53 | 52587 | 446.67 :

L.S.D. = 406.61 at 1% and 306.191 at 5%,
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that most of plant hoppers migrate during the crepuscular hour, with a
large flight at dusk than at dawn.

Table (8): Weekly counts of E.decipiens (nymphs & adults) on okra (late
summer crop) between 8 am and 6 p.m throughout the
__ period from May 22 to August.28, 2001,

Sampling Sampling hours _k:__ ]
date 2001 | 8a.m .| 10am 12m 2p-m 4p.m f 6 p.m Total
22-May | 124 148 | 369 | 421 | 117 74 . 1253 |
29 [ 246 405 | 983 156 | 359 | 272 3421
05-Jun | 539 653 1614 | 1475 | 504 402 5277
12 D e 847 1363 | 1266 | 372 | 343 | 4915
19 856 944 1237 914 351 455 4757
26 417 329 915 | 1263 | 319 311 3554
03-Jul 219 223 635 637 | 210 | 259 | 2183
10 [ 2717 | 218 613 586 | 219 302 | 2215
17 284 255 47 | 282 239 279 1756 |
24 126 | 162 298 142 134 86 948
3 14 | 187 | 218 152 | 163 | 51 | 885 |
TAugust | 98 143 194 121 76 60 692 |
14 1 68 8 176 | 117 84 54 | 517
21 25 44 93 77 | 83 36 28
28 | 21 | 31 88 92 44 38 314
_ Total | 4138 | 4667 | 9243 | 8671 | 3334 | 3022 | 33075
Mean | 275.87 | 31113 | 6162 | 578.07 | 22227 : 20147

L.S.D. = 184.181 at 1% and 138.69at 5%

It could be suggested that to achieve effective control of E.
decipiens, control measures should be taken between 10 a.m and 2p.m
in early summer crops and between 12noon and 4p.m in late summer
crops at the times where populations of insects reach their maxima.
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Fig. (3): The diurnal activity of E.decipiens in early and late summer plantations of
cowpea, squash, egg- plant and okra in Kalubia Governorate, 2001.
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