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Abstract

The present work was carried out to study the changes in the
population dynamics of the sap sucking insects in the transplanted cot-
ton and sown seed cotton during three successive cotton growing sea-
sons (1993, 1994 and 1995) at Gharbia & Kafr EI-Sheikh Governorates.
To facilitate the presentation of data, each locality was discussed separ-
ately. The infestation by sap sucking insects, Thrips tabaci, Aphis gossy-
pii, Empoasca lybica and Bemisia Tabaci in cotton plants were estimated
during the whole period of investigation in the three localities. Cotton
grown by seeds received the highest infestation level, while cotton culti-
vated by transplanting of cotton seedlings harbored the least level.
However, sown seed cotton field gave more yield.

INTRODUCTION

Sap sucking insect pests, infested cotton plants cause a reliable portion of yield
losses resulted from about one million feddans cultivated annually. Reliable official ef-
forts are yearly adopted to achieve both high quality and quantity of yield. Cotton
growers in Egypt showed obvious attention to transplanting of cotton as a cultural
control method. The reason for trying this agricultural practice is to overcome the de-
laying of sowing cotton which is normally governed by preceding winter crops. Delaying
cotton sowing date may affect the productivity and growth of cotton plants and con-
sequently the coming infestation by the late season insect pests along with aphids, jas-
sids and whiteflies. Therefore, considerable field investigations were carried out aiming
to evaluate the role of two agricultural practices, transplanting of cotton seedlings and
seed sowing method and the corresponding population activity of sap sucking insects.
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MATERIALS AND METHODS

Three field experiments were carried out at Gemeiza Agricuitural Research Sta-
tion (ARS), Gharbia Governorate and Sakha Agricultural Research Station, Kafr El-Sheikh
Governorate for three successive cotton growing seasons, 1993 1994 and 1995 to
study the simultaneous effect of transplanting of cotton seedlings and cotton sown by
seeds on the population dynamics of sap sucking insects. For Noubaria, Beheira Govern-
orate, the field experiments were conducted, but for only two seasons; i.e. 1993 and
1994.

Dates of sowing by seeds and transplanting cotton seedlings: The dates of
sowing cotton seeds in the nursery, fields and transplanting of cotton seedlings are
shown in Table 1 along with the cultivated cotton varieties in every locality through
the periods of experiments along with the dates of picking and corresponding yield

weights.

Monitoring the infestation degree of sap sucking insects in cotton fields:
For monitoring the changes in the population densities of sap sucking insects, namely
thrips, aphids and jassids on cotton seedlings during the early season period; weekly
numbers of either nymphs or/and adults of the three insect pests/25 seedlings were
counted. The sampling period extended for 6 weeks, from the second week of sowing
up to late season to study the changes in the population dynamics of the previous key

sap sucking insect pests. Weekly samples were carried out as follows:

Aphis gossypii: weekly samples of 100 infested cotton leaves were picked
from 100 plants starting from late May and continued during June, July, August and
September. The number of aphids (nymphs and adults) on both surfaces of each leaf

was counted and recorded.

Bemisia tabaci: Weekly samples of 100 cotton plant leaves were directly in-
vestigated early in the morning. The number of immature stages (larvae and pupae)

were counted and recorded.

Empoasca lybica: The D-Vack suction machine was used for sampling of jassid
individuals as follows:

The sampler walked slowly two 50 meters (the first cross with the second) hold-
ing the mouth of the D-Vack, so that it "scraped" along with the top of cotton canopy.
The samples were collected into bags, be identified, counted and recorded in the same
day.
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The differences expressed as deviations from the general average for the sap
sucking insects in the three tested localities during the investigation pericd were esti-

mated.

RESULTS AND DISCUSSION
Gharbia Governorate

Thrips tabaci: For 1993 cotton growing season, the data presented in Table 2
show that thrips populations in sown seed cotton fields sowing by seeds dominated
that of transplanted cotton seedlings. The infestation with thrips started heavily as
soon as cotton seedlings were appeared. The maximum number of counted thrips was
recorded on 2nd week of May, when the plant age was 43-50 days. The total number
of thrips individuals increased again at the late season of 1993, Table 2. The data ob-
tained indicate that infestation with thrips was quite low on transplanted cotton plant,
while it was obviously high for sow-seed cotton.

For 1994 season, the population density of thrips reached to maximum in late
April (two weeks earlier) with transplanting (Plant age was 29 days) and at early May
(age was 36 days) for seed sowing treatment. The population then decreased gradu-
ally until the third week of June. The highest number of thrips individuals was found at
seed sowing fields, while the lowest density was observed for the transplanting treat-
ment. The data for 1995 revealed the same trend observed for 1993 and 1994 sea-
sons. These results revealed the strong positive relationship between cotton plants
sown by seeds and the corresponding reliable occurrence of thrips individuals.

In view of these results and apart from any other factors, the remarkable high le-
vel of infestation with Thrips tabaci in cotton fields sowing by seeds with an age
ranged between 4-6 weeks is likely to affect the damage losses to the final yield.

Aphis gossypii: For 1993, as shown in Table 8, the individuals of winged aphid
started to appear during early April in the Tl by 54 individuals /25 cotton seedlings (15
days old) and increased gradually reaching the maximum in mid August, i.e. 827 indi-
viduals/100 cotton leaves, when the plant age reached 141 days, thus revealing that
winged aphid forms were first observed in few numbers on cotton plants during the
first half of April (plant age was 15-22 days). The number of aphids increased gradu-
ally from mid May reaching the maximum in early September. For 1993 season, the
data revealed the presence of a considerable numbers of aphids [1003 individuals/100
cotton leaves when the plant age was 134 days] at the first week of August. The to-
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tal number of aphid individuals counted for seed sowing exceeded transplanting. For
the second season 1994, it appears that the first appearance of winged forms on ea-
rly transplanting took place on the 2 nd half of April {plant age 15 days) and increased
graduaily reaching the maxiumum on the 2nd week of September.

Aphid began to infest cotton plants cultivated by seeds was in few numbers.
The infestation then increased gradually reaching 912 individuais / 100 cotton leaves
at late August (plant age, 148 days). The total number of aphids in sown seed treal-
ment reached 7976 individuals at the late season and strongly exceeded the corre-
sponding population density of aphids estimated for transplanted cotton . For 1995
season, the number of aphid individuals in T1 was obviously low (plant age, 15 days)
and increased gradually up to early September (155 days old). The tota! number of
aphid individuals reached 5247 at the end of the cotton growing season and confirmed
again the previous obtained results that sow-seed plants harbored the highest popula-
tion density of aphids during 1995 than both transplanting (T1 and T2) planting dates.

Empoasca lybica: Data in Table 4 show that jassid populations commonly oc-
curred in cotton fields during the three planting dates of 1993 and 1994 seasons. The
abundance of jassid populations fluctuated from the second half of April up to early
October. The highest number of jassids population during 1994 was obsered in the
sown fields on the second week of August. An unreliable presence of jassid individuals
was detected on the transplanted cotton seedlings during the whole period of inspec-

tion.

Data in Table 4. show the changes in the population size of jassids during 1995
season. The occurrence of jassid populations started on the first half of May in low
numbers when the plant age was 15 days.

Bemisia tabaci: For 1993, data in Table 5 indicate that the infestation of
whitefly started with low numbers in the 2 nd week of April for the three planting
dates. The population tend to increase gradually reaching a maximum on/in the 1st
week of September. The highest numbers for 1994 were observed when the plant age
was 155,148 and 162 days old for T1,T2 & S. treatments, repectively. As for 1895,
the maximum occurred when the plant was 148 days old for T1,T2 and 141 days oid
for sowing by seeds methods.

As a general conclusion, it could be said that 1995 dominated both 1993 and
1994 cotton growing seasons. The whitefly infestations to cotton plants at season of
the year are of significant importance. The low infestation in 1993 and 1994 may be
due to the effect of the prevailing environmental conditions which were unfavorable.
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The differences expressed as deviations from the general average during
the tested seasons at Gharbia

Thrips tabaci: Data in Table 6 demonstrated the important role of planting
data on the population density of Thrips tabaci. The deviation values from the general
average during 1993 were -267, -146.3 and 413.7 for T1, T2 and S treatments, re-
spectively, while reached-215,-157 and 363 during 1994. For 1995, they were
-217.7,-31.7 and 249.3, respectively. In general, it appears that the occurrence of
Thrips tabaci individuals was below the general average for transplanting, while it was
above that level for sown plants, thus indicating the strong and positive relationship
between the population density of thrips and cotton plants sown by seeds at Gharbia
Governorate. it could be gathered from the above resuits that cotton plants sown by
seeds within the age range between 8-16 weeks were likely to include the highest le-
vel of collective infestation.

Aphis gossypii: Table 6 shows that the statistical analysis revealed a signifi-
cant differences between the aphid populations in transplanting and seeed sowing
methods. It is obvious that when the deviations representing the population densities
from the general average for the three treatments combined were considered, the
seed sowing treatment again harbored the highest level of infestation.

Empoasca lybica: Table 6 shows that population density of jassids during both
1993 and 1994 was subequal, hence the deviations obtained were nearly the same. It
could be concluded that the relationship between the activity of jassid population (neg-
ative deviations) and transplanting cotton confirm the strong and positive relationship
between the abundance of jassid population in seed sowing plants and the general av-
erage deviations from the other.

Bemisia tabaci : Data in Table 6 indicate the presence of negative deviation
values from the general average of whitefly populations in T1 during 1993 and the
positive relationship with T2&S.The same trend of deviations was observed for the
other two seasons. The positive figures revealed the strong relationship between the
population activity of whitefly and seed sowing treatment.

Kafr EI-Sheikh

Thrips tabaci: Data in Table 7 reveal that occurrence of thrips in cotton fields
in 1993 started to appear in few numbers when the plant age was 21 days. The occur-
rence from that date onwards thus reached a peak on late April. Unreliable presence of
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thrips on transplanting cotton plants was observed.

For 19934, a reliable numbers of infested seed-sown plants. The peak of infesta-
tion was reached at late May. The results of 1995 confirmed the results obtained be-
fore in 1993 and 1994 seasons. Regarding the triangular effect of planting date along
with cultivation method on the average number of Thrips tabaci during 1993, 1994
and 1995, yielded a significant differences between the three treatments.

Aphis gossypii: Data presented in Table 8 show that the winged aphid forms
were first appeared on cotton seedlings during the third week of April and thenafter
fluctuated during the following months up to early October. The highest numbers of
aphids during 1993 occurred on seeded plants followed by late transplanting. The early
transplanting harbored the lowest infestation level. For 1994, the winged forms on
transplanting cotton were observed with few numbers during mid April and increased
upward after that, reaching a distinct peak at late August. In general, it appears that
the strong tendency, in this pest level of occurrence to increase significantly in the
seed sowing treatment than transplanting.

The population density for 1995 indicate that the infestation was hardly ob-
served as early as mid April and increased gradually in the same trend observed before
for the other tested localities. A peak of occurrence took place also during late August
and early September.

Empoasca lybica: The occurrence of jassid individuals started to appear in low
numbers in seed sowing and transplanting fields during 2nd half of April, when the
plant age was 21 days for the three years, Table 9. As for 1993 and 1994, the highest
number of jassid individuals was obtained in the 2nd half of August.

When the statistical analysiswas worked out for the accumulated number of jas-
sids, it yielded a significant "F" value for the combined effect of planting date and sow-
ing method on the population density of jassid and clarified the trend of jassid individu-
als to attack sown-seed plants than transplanted cotton seedlings. The total number of
counted jassids during the whole period of investigation in 1995 season indicated again
the lowest presence of jassid individuals in transplanted cotton fields.

Bemisia tabaci: Table 10 indicates that the presence of Bemisia tabaci was
found in scarce numbers up to the second half of April, for the three planting dates
and increased gradually forming a peak when plant age was 161 days during late Au-

gust and first week of September. For 1994, the total number of whitefly individuals in
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sowing by seed treatment in general dominated that of transpianting during the three

successive seasons.

The differences between sowing methods expressed as deviations from
the general average (Kafr El-Sheikh) during the tested seasons

Thrips tabaci: Data in Table 11 indicate that the occurrence of Thrips tabaci
nymphs on cotton plants was remarkably affected by planting date and plant age. The
pattern of deviations of total number of thrips from the general average showed nega-
tive values for transplanting, while it was positive feed seed sowing method. As a gen-
eral conclusion and in spite of the fact that Thrips tabaci infested the plants of the
" three treatments at a relatively low densities, yet its damage could hardly be of any
ecenomic importance.

Aphis gossypii: Regarding data on the infestation densities of Aphis gossypii
on cotton plants showed signs of negative deviation for transplanting treatments, Ta-
ble 11. The average level of Aphis gossypii in both 1993 and 1994 was rather high.
The results further indicate the strong occurrence of aphid survivors on sowing by
seeds. For transplanting, the infestation dropped considerably below the general aver-
age (equilibrium position) and being almost negligible.

Empoasca lybica: Data in Table 11 indicate the weak relationship between the
population abundance of jassid in early transplanting expressed as negative values. The
oceurrence of Empoasca lybica in T1 and T2 is likely to be adversely proportionate to
the planting date of cotton and sowing method.

Bemisia tabaci: Data in Table 11 indicate that negative values expressed the
unreliable presence of whitefly populations in transplanting method in cotton fields.
Seed sowing method demonstrated again the strong presence of whitefly populations.

Beheira Governorate

Thrips tabaci: Data in Table 12 demonstrate the obvious presence of thrips
populations in the sown-seed cotton fields, thus exceeding transplanting seedling
method during 1993 and 1994. The infestation with thrips started heavily as soon as
cotton seedlings emerged in the field.

Although the total number of thrips nymph populations during 1993 and 1994
increased at the late season for transplanting and sowing seed treatments, yet the
damage was negligible, hence the plants were not suitable enough as food source. The
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data show that thrips infestation was first observed in a relatively high numbers for the

tested planting dates when the plants were 16-30 days old.

Aphis gossypii: Data in Table 13 show that during 1993 and 1994, aphid
forms were first observed on transplanted and sown-seed cotton plants on the second
half of April and increased gradually reaching its maximum on the first week of Septem-

ber.

Empoasca lybica: Data in Table 14 reveal that the adults firstly occurred dur-
ing the second half of April, 1993 and 1994 fluctuated up and down till the second
week of October. Again, jassid individuals highly infested sown-seed cotton plants.

Bemisia tabaci: Data in Table 15 indicate that the appearance of whitefly pop-
ulations occurred in a scarce numbers from the 2nd week of April 1993 and 1994. The
abundance of Bemisia tabaci nymphs increased gradually reaching the maximum
throughout the second half of August and late July for seed sowing treatment, i.e.
three weeks earlier. The data again confirmed the result revealing the exceedence of

sowing by seeds than transplanting of cotton seedlings.

The differences expressed as deviations from the general average during
the tested seasons at Beheira

Thrips tabaci: From the previous results, it could be concluded however, that
Thrips tabaci infested cotton plants allover the seasons. The statistical analysis re-
vealed significant differences between thrips population densities throughout the two
planting dates, indicating the positive strong relationship between the number of thrips
populations and cotton plants sown by seeds and the adverse negative relationship be-
tween this insect attacking transplanting cotton seedlings.

Aphis gossypii: Data in Table 16 reveal the week presence of aphid popula-
tions on transplanting cotton seedlings and obvious positive relationship for the same
insect pest when attacking cotton plants sown by seeds.

Empoasca lybica: The results obtained in Table 16 indicate the negative devia-
tions between jassid popuations in transplanting cotton fields. The contrary was ob-
tained for sowing by seed treatment.

Bemisia tabaci: A negative deviation values from the general average for
whitefly populations in transplanting cotton during 1993 and 1994 were obtained.
Again, these results reveal the strong presence of whitefly individuals on cotton plants
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of sowing seed method.

It ‘could be concluded from the results obtained that the changes in the popula-
tion density of sap sucking insect pests in cotton fields regarding plénting dates and
cultivation methods were put under the following remarks:

- Cotton plants of sown seed method harbored the highest infestation levels
nevertheless it produced the highest weigth of cotton yield, Table 1.

- In Delta region, cotton plants cultivated by transplanting of seedlings are likely
to receive minimum infestation levels.

- From the economic point of view, the disadvantage of transplanting technique
were confirmed by the findings of Radwan (1988), Imam (1991), EI-Sayed (1992) and
El-Agroudy (1994b).

On the other hand, many authors confirmed the advantages of transplanting of
cotton, such as Rehab (1963), Helal (1988), El-Shazily (1992), Yassin (1992) in Ar-
gon.

- For the infestation with sap sucking insects, our results were in close agree-
ment with the results of Watson et al. (1992), Nadihalli (1993), Slosser (1993) and El-
Refai and Emam (1994).
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Table 1. Date of sowing, transplanting-varieties and cot

and Beheira Governorates, during 1993,

ton yield at Gharbia, Kafr El-Sheik

1994 and 1995 cotton growing

seasons.

Locality | Year | Date of Date of | Date of | Cotton Date of picking Cotton yield
sowing |transplanti] sowing varieties (Kantar/feddan
in the ng seed in Transpla]seed plants| Transp! | seed

nursery the field nting anting | plants
cotton cotton
1993 31Mar. 1 May 31 Giza 75 |27 Sept. 27 7.6 11.3
31Mar. | 15 May Mar. 27 Sept. Sept. e
Gharbla 1994 | 31Mar. 2 May 31 Giza 75 |30 Sept. 30 7.8 11.4
31Mar. 1 May Mar. 30 Sept. Sept. 7.2
1995 | 31Mar. 1 May 31 Giza 75 |30 Sept. 30 8 12
31Mar. | 15 May Mar. 30 Sept. Sept. 7.2
1993 |28 Mar. 1 Apr. 28 Giza 76 |20 Sept. 25 3.4 6.2
Kafr 28 Mar.| 1 May | Mar. 9oct | Sept 3.2
a 1994 | 31Mar. 1 Apr. 31 Giza 84 |20 Sept.{ 2 Oct. 3.5 5.9
31Mar. 1 May Mar. 5 Oct. 3.3

Sheikh 1995 |30 Mar. 1 Apr. 30 Giza 86 |22 Sept. 30 3.6 6.2
30 Mar. 1 May Mar. 5 Oct. Sept. 3.4

Beheira {1993 | 30 Mar. 1 May 30 Giza 75 |25 Sept.j 5 Oct. 3 5.5

Mar.
1994 {28 Mar. 1 May 28 Giza 75 |26 Sept.| 7 Oct. 3.1 5.3
Mar.
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Table 2. The fluctuations in the weekly numbers of Thrips tabacl in each of the tested
= treatments at Gemeiza cotton fields, Gharbia Governorate during 1993, 1994
and 1995.
Date of | Plant Number of Thrips tabaci
inspec | age in 1993 1994 1995
tion |days | T1 [ T2 | S. [Total| T1 | T2 S. |Total| T1 | T2 | S. | Total
15/4 15 |101}51 1122|274} 85 | 15 | 101 | 201 36 | 42 | 20 | 98
22 22 61 |77 | 87 | 225 { 100{150] 170 | 420 [ 149|102 87 | 338
29 29 |121|101] 290|512 | 141171 | 88 | 400 | 161]151]|204 | 506
6/5 36 | 62 |146] 201 ]| 409 | 68 |120[ 231 | 419 | 53 | 61 | 210 324
13 43 [195]| 94 | 250 | 539 | 140| 95 | 146 | 381 56 | 201|109 | 366
20 50 44 |176| 200 | 420 | 72 | 87 | 68 227 | 26 | 102|199 | 327
27 57 {100)62 | 150 | 312 | 48 | 40 | 196 | 284 | 18 | 36 | 88 | 142
3/86 64 33 |117]| 87 | 237 25 | 50 | 198 | 273 7 5 46 | 58
10 71 71 171 64 | 206 | 10 10 | 48 68 10 0 18 | 28
17 78 | 18 134 27 | 79 0 9 20 29 8 0 0 8
24 85 10 | 8 19 37 0 0 10 10 0 0 0 0
s 92 0 0 0 0 0 0 0 0 0 0 0 0
8 99 [ 4] 0 0 0 0 0 4] 0 0 0 0
15 106 0 0 0 0 0 0 0 0 0 0 0 0
22 113 0 0 0 0 0 0 [0} 4] 0 0 0 0
29 120 0 0 0 0 0 9] 0 0 0 0 0 Q
5/8 127 0 0 0 0 0 0 0 0 0 0 0 0
12 134 0 0 0 0 0 0 0 0 [o] 0 0 0
19 141 0 0 0 0 0 0 0 0 0 0 0 0
26 148 0 0 0 0 0 0 0 0 0 0 0 0
2/9 155 0 0 "] 0 0 0 0 0 0 0 0 0
9 162 0 0 0 0 Y 0 0 0 0 0 0 0
16 169 0 0 0 0 0 0 0 0 0 0 0 0
23 176 0 0 0 0 0 0 0 0 0 0 0 0
30 183 0 0 0 0 0 0 0 0 0 0 0 0
7/10 | 190 0 0 0 0 0 0 0 0 0 0 0 0
Total 816 {937]1497|3250| 689|747 1276|2712 514|700/ 981 {2195
Mean 31.4(36 |57.6] 125 |26.5]28.7149.1 [104.3]19.8(26.9(37.7 84.4
G.M. 1083.3 904 731.7

G.M. = General mean.

T1 = 1st date of transplanting.
T2 = 2nd date of transplanting.
S. = seed sowing.
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Table 3. The fluctuations in the weekly numbers of Aphis gossypii in each of the tested
treatmients at Gemeiza cotton fields, Gharbia Governorate during 1993, 1994

and 1995.
Date of | Plant Number of Aphis gossypii
inspec |age in 1993 1994 1995

tion |days [ 71 | 12 | S [ Totat] T1 | T2 1 S. | Total] T1 T2 | s. | Total
=741 15 ] 54 ] 30| 25 ] 100 | 15 | 10 | 28 [ 53 | 44 | 30 | 98 | 172
5> 135 [ 107 1 61 ] 40 | 205 | 25 | 15 | 8t [ia21 1101 1 1151 291 § 507
25 | 29 | 180 | 201 | 96 | 477 | 54 | 120 | 140] 314 | 290 | 240} 150 } 680
575 1 36 | 161 | 180 | 102 | 393 | 98 | 200 ] 9t | 389 | 1031151} 351 ] 605
73 | 23 [ 170 | 180 151 | 501 | 196 | 57 | 162 [ 415 | 42 | 46 | 246 | 334
20 1 50 | 110 | 252 | 48 | 410 | 61 | 150 | 402 | 613 | 98 | 50 | 151 ] 299
27 | 57 | 72 | 296 | 260 | 628 | 10 | 192 ] 301 | 503 | 51 ] 189 | 141 } 381
3/6 | 64 | 146 [215| 310 | 671 | 32 | 33 | 100 165 | 33 11011 66 } 200

10 71 101 {116 | 221 | 438 98 90 45 233 140 | 300 | 44 484

17 78 10 92 142 | 244 141 17 160 | 318 18 35 30 83

24 85 15 | 227 | 200 | 442 | 220 | 150} 291 | 661 97 | 102 | 101 | 300
117 g2 65 | 107 | 203 | 375 91 212 | 215 | 518 | 401 | 41 60 502

8 99 100 | 110 { 110 | 320 82 341 | 200 | 623 | 113|103 | 180 | 396

15 106 | 261 | 300 | 345 | 906 188 | 51 305 | 544 42 50 81 173

22 113 | 187 | 440 | 121 | 748 | 240 ] 690§ 480 | 1410 601 | 302 | 401 | 1304

29 120 | 301 {413 | 301 | 1015} 481 | 100 | 350 | 931 202 | 200 | 201 | 603

5/8 | 127 | 150 | 502 | 263 | 915 [ 206 | 420 | 751 1377 | 306 | 401 | 531 | 1238

12 134 | 480 | 140 | 1003 1623 | 410 | 700 | 370 } 1480 82 | 4801 141 | 703

19 141 | 827 | 829 | 461 ] 2117 | 182§ 192 | 148 | 472 502 | 300 | 930 | 1732

26 148 | 160 | 190 | 262 | 612 | 301 | 890} 912 | 2103 140 | 380 | 400 | 920

2/9 | 155 | 261 | 910 ] 591 | 1762 | 371 | 216 | 480 1067 | 710 | 220 | 161 | 1091

9 162 | 640 | 502 | 395 | 1537 | 490 | 315 | 411 | 1216 298 | 750 | 752 | 1800

16 169 | 280 | 400 [ 1101] 1781 | 213 | 417 | 510 | 1140 | 214 205 | 200 | 619

23 176 | 200 | 560 | 302 | 1062 | 88 66 702 { 856 | 421 ] 700 | 811 {1932

30 183 85 [ 120} 400 | 605 45 30 | 260 | 335 | 105|206 | 51 362

7/10 { 190 22 60 | 280 | 362 18 8 81 107 93 75 | 153 | 321

Total 5139 |7383| 7736 {20258 | 4306 | 5682| 7976 | 17964 | 5247 5772) 6722 (17741
Mean 197.7] 284 |297.5] 779.2 1 165.6/218.5] 306.8] 690.9 [201.8] 222 258.5} 682.3
G.M. 6752.7 5988 5913.7

G.M. = General mean.

T1 = 1st date of transplanting.
T2 = 2nd date of transplanting.
S. = seed sowing.
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Table 4. The fluctuations in the weekly numbers of Empoasca lybica in each of the tested
treatments at Gemeiza cotton fields, Gharbia Governorate during 1993, 1994 and

1995.
Date of | Plant Number of Empoasca lybica
inspec |age in 1993 1994 1995

tion | days| T1 T2 S. | Total | T1 T2 S. | Total | T1 T2 S. | Total
15/4 | 15 | 50 | 30 25 1105 | 55 | 50 [ 71 [ 176 | 8 18 | 40 66
22 22 80 43 64 187 85 80 68 233 | 51 36 159 | 246
29 29 161 | 120 | 68 349 80 [ 109 [ 101 | 290 | 50 76 | 220 | 346
6/5 36 144 | 100 [ 199 | 443 | 160 | 180 105 | 445 12 88 | 221 | 321
13 43 120 | 151 [ 290 | 561 100 [ 171 | 251 ) 522 | 14 131 | 149 | 294
20 50 150 | 201 | 214 | 565 | 150 | 200 | 182 532 6 178 | 120 | 304
27 57 96 113 | 200 | 409 45 11014281 ]| 427 | 17 | 110 ] 32 159
3/6 | 64 | 50 98 | 145|293 | 45 | 20 [ 102 | 167 | 42 64 | 46 | 152
10 71 15 46 52 | 113 | 13 | 17 | 41 71 53 15 | 72 [ 140
17 78 20 30 28 78 10 15 26 51 59 18 51 128
24 85 18 27 16 61 15 41 | 319 | 375 | 99 14 40 1563
117 92 62 61 27 150 95 188 | 46 329 | 1521 23 57 230
8 99 130 | 101 98 329 129 1121 | 122 | 372 | 104 36 64 204
15 106 | 161 ) 390 | 210 | 761 50 ] 195 | 161 | 406 | 60 45 190 ] 295
22 113 | 110 | 220 | 240 { 570 150 | 277 | 477 | 904 | 48 101 | 141 | 290
29 120 | 46 451 | 110 | 607 | 240 | 520 | 302 1062 | 110 | 105 | 205 | 420
5/8 127 | 96 603 | 35 734 | 2011200 111 | 512 | 191 249 | 311 | 751
12 134 | 420 | 406 | 401 | 1227 | 320 500 | 401 1221 [ 252 | 176 | 200 628
19 141} 200 | 171 ) 602 | 973 | 180 100 ) 100 | 380 | 205] 185 | 481 871
26 148 | 47 310 | 504 | 861 299 [ 301 | 180 | 780 | 301 | 604 304 ] 1209
2/9 | 155 ] 120 | 205 ] 226 | 551 | 150 | 401 510 | 1061 | 396 | 150 | 241 | 787
9 162 | 181 | 99 | 331 611 | 100 | 150 192 | 442 | 101 | 302 | 281 | 684
16 169 | 100 | 50 | 68 | 218 | 170 | 85 | 191 446 | 90 70 | 140 ] 300
23 176 | 60 110 | 43 213 56 | 101 98 255 | 95 54 171 | 320
30 183 | 150 | 60 77 287 90 92 62 244 | 44 61 100 | 205
7/10 1 190 | 115 | 55 98 268 46 25 41 112 | 30 40 90 160

Total 29024251 | 437111524] 3034 | 4240 4541 111815[2590 2947 { 4126 | 9663
Mean 111.61163.5]168.1) 443.2{116.7] 163 174.7]1454.4199.6{113.3] 158.7[371.6
G.M. 3841.3 3938.3 3221

G.M. = General mean.

T1 = 1st date of transplanting.
T2 = 2nd date of transplanting.
S. = seed sowing.
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Table 5. The fluctuations in the weekly numbers of Bemisia tabaci in each of the tested
treatments at Gemeiza cotton fields, Gharbia Governorate during 1993, 1994 and

1995.
Date of | Plant Number of Bemisia_tabaci
inspec |age in 1993 1994 1995

tion | days}] T1 T2 S. Total | Tt T2 S. | Total | T1 T2 S. | Total
15/4 | 15 8 10 18 36 20 9 48 77 8 5 9 22
22 22 10 20 | 46 76 10 10 62 82 10 0 9 19
29 29 20 | 29 | 90 | 139 19 8 18 45 10 8 26
6/5 36 19 | 40 | 68 | 127 | 20 20 63 | 103 | 19 11 10 40
13 43 40 38 | 44 | 122 10 10 | 101 | 121 | 10 6 19 35
20 50 39 60 23 | 122 36 12 52 | 100 8 13 | 20 41
27 57 60 80 60 200 20 19 67 106 11 22 41 74
3/6 | 64 50 | 49 ] 92 | 191 8 20 28 56 13 36 | 102 | 151
10 71 48 20 | 151 | 219 11 20 42 73 15 28 | 299 | 342
174 78 65 42 | 190 | 297 10 10 44 64 8 41 96 145
24 85 | 101 | 57 | 90 | 248 9 20 60 89 | 182 | 86 {110 { 378
177 | 92 | 200 | 68 ] 33 | 301 35 60 75 | 170 | 31 | 140 | 150 | 321
8 99 | 168 | 120 | 71 350 | 50 | 170 | 86 | 306 | 96 | 162 506 | 764
15 106 | 320 | 102 | 120 | 542 } 190 93 99 | 382 {198 | 241 [ 182 | 621
22 113 | 250 | 400 | 161 ] 811 | 170 400 | 271 | 841 | 351 | 460 | 401 1212
29 120 | 390 | 235 101 | 726 | 300 88 | 342 | 730 | 499 | 403 | 649 | 1551
5/8 127 | 460/] 446 | 391 | 1297 201 | 280 | 421 902 | 180 | 705 | 362 | 1247
12 134 | 180 } 350 | 310 | 840 | 199 211 | 317 | 727 | 350 881 | 201 1432
19 141 | 250 | 421 ] 221 | 892 | 391 501 | 182 | 1074 | 180 { 100 }1007 1287
26 148 | 404 | 650 | 502 | 1556 | 71 760 | 321 11152 | 500} 701 | 603 | 1804
2/9 | 155 | 601 | 710 | 766 | 2077 495 | 318 | 540 | 1353 | 301 | 650 | 281 1232
9 162 | 180 | 520 | 681 | 1381 | 200 470 | 724 | 1394 | 360 | 351 | 750 | 1461
16 169 | 146 | 370 398 | 914 | 451 301 | 310 | 1062 | 202 | 750 | 402 | 1354
23 176 | 128 | 201 | 500 | 829 | 300 | 250 380 | 930 | 101 | 220 | 200 | 521
30 183 | 95 | 351 | 301 747 | 160 | 157 | 212 | 529 | 92 101 | 261 | 454
7/10 | 190 48 | 201 200 | 449 78 52 110 | 240 35 53 57 145

Total 4280 15590 | 5628|15498| 3464 | 4269 | 4975 127083770 6174 16735116679
Mean | 164.6] 215 | 216.5] 596.1 [133.2 164.21191.3] 488.8] 145 [237.5]| 259 | 641.5
G.M. 5166 4236 5559.7

G.M. = General mean.

T1 = 1st date of transplanting.
T2 = 2nd date of transplanting.
S. = seed sowing.
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Table 6. Deviations of total number of sap sucking insects from the general average, at
Gharbia Governorate, during 1993, 1994 and 1995.

Year Thrips_tabaci Aphis_gossypii Empoasca lybica Bemisia_tabaci
T1 T2 S. T1 T2 St T1 T2 S. T T2 S
Total | 816 937 1497 | 5139 7383 | 7736 | 2902 | 4251 | 4371 4280 |[5590 | 5628
1993 {Mean 1083.3 6752.7 3841.3 5166
Devia|-267.3|-146.3[413.7}-1613.7 | 630.3 [983.3 -989.8/409.7 [529.7| -878 424 462
tion
Total | 689 747 1267 | 4306 5682 | 7976 | 3034 | 4240 4541 3464 4269 | 4975
1994 | Mean 904 5988 3938.3 4236
Devia| -215 | -157 | 363 | -1682 -306 | 1988 1-904.3]/301.7(602.7| -772 33 739
tion
Total | 514 700 981 5247 5772 16722 | 2590 | 2947 | 4126| 3770 |6174 6735
1995 |Mean 731.7 5913.7 3221 5559 7
Devia -217.7'-31,7 ,249.3 -666.7'-141.7'808.3 -631 |-274| 905 -1789.7'614 3‘1175,3
tion

T1 = 1st date of transplanting.
T2 = 2nd date of transplanting.
S. = seed sowing.
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Table 12. The fluctuations in the weekly numbers of Thrips tabaci in each of the
tested treatments at Noubaria cotton fields, Beheira Governorate during
1993 and 1994.

Insect Thrips tabaci
Date of Plar.n 1993 Date of Plar}t 1994
inspection Agaan T S. | Total| inspection sgain i 4 S. | Total
days days
17/4/1993( 18 60 | 68 | 128 [13/4/1994] 16 | 110 117 | 227
24 25 86 | 112 198 20 23 1180|146/ 326
1./:5 32 70 | 288 358 27 30 96 {181] 277
8 39 75 | 150 225 4/5 37 48 | 34 82
15 46 32 | 113] 145 11 44 94 | 2381} 325
22 53 97 12 | 109 18 51 72 73 145
29 60 41 [ 110] 151 25 58 30 |1 96 | 126
5/6 67 32 8 40 1/6 65 91 | 41 132
12 74 9 12 | 21 8 7.2 22 | 22 44
19 81 0 3 3 15 79 5 6 11
26 88 0 0 0 22 86 0 0 0
3/7 95 0 0 0 29 93 0 0 0
10 102 0 0 0 6/7 100 0 0 0
T 109 0 0 0 13 107 0 0 0
24 116 0 0 0 20 114 0 0 0
31 123 0 0 0 27 121 0 0 0
7/8 130 0 0 0 3/8 128 0 0 0
14 137 0 0 0 10 135 0 0 0
21 144 0 0 0 1T 142 0 0 0
28 151 0 0 0 24 149 0 0 0
4/9 158 0 0 0 31 156 0 0 0
11 165 0 0 0 7/9 163 0 0 0
18 172 0 0 0 14 170 0 0 0
25 179 0 0 0 21 177 0 0 0
2/10 186 0 0 0 28 184 0 0 0
9 193 0 0 0 5/10 191 0 0 0
- Total 502 876)1378 Total 7481947 1695
Mean 19.3/33.7| 53 Mean 28.8(36.4| 65.2
G.M. 689 G.M. 847.5

G.M. = General mean.
T = 1st date of transplanting.
S. = seed sown fields.
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Table 13. The fluctuations in the weekl
treatments, at Noubaria cotton

RELATIONSHIP BETWEEN COTTON AGRICULTURAL PRACTICES AND POPULATION
ACTIVITY OF SAP SUCKING INSECTS

y numbers of Aphis gossypii in each of the tested
fields, Beheira Governorate during 1993 and

1994.
Insect Aphis_gossypii
Plant 1993 Plant 1994
Date of age in ' Date Qf age in
inspection T S. Total | inspection il S. Total
days days
17/4/1993| 18 383 45 78 |13/4/1994]| 16 67 121 188
24 25 46 102 | 148 20 23 146 97 243
1./5 32 100 | 131 231 27 30 32 192 | 224
8 39 102 98 200 4/5 37 201 180 | 381
15 46 23 64 87 1 44 220 146 366
22 53 85 49 134 18 51 51 201 252
29 60 121 153 274 25 58 150 101 251
5/6 67 98 161 259 1/6 65 110 | 103 | 213
12 74 32 171 203 8 72 191 198 | 389
19 81 77 110 187 15 79 100 121 221
26 88 68 79 147 22 86 48 180 | 228
LT 95 50 110 160 29 93 298 400 698
10 102 | 160 | 108 | 268 6/7 100 61 520 | 581
17 109 | 101 | 501 602 13 107 | 400 | 205 | 605
24 116 | 198 | 200 [ 398 20 114 | 499 | 270 | 769
31 123 | 351 | 350 | 701 27 121 68 550 | 618
7/8 130 | 206 | 857 | 1063 3/8 128 | 693 | 410 | 1103
14 137 | 103 | 300 | 403 10 135 | 131 | 910 | 1041
21 144 | 250 | 321 571 17 142 | 420 | 150 | 570
28 151 | 591 | 420 | 1011 24 149 | 540 | 851 | 1391
4/9 158 300 350 650 31 156 240 205 445
11 165 46 649 | 695 719 163 | 750 | 401 | 1151
18 172 | 496 | 350 | 846 14 170 | 121 | 302 | 423
25 179 | 165 | 231 396 21 177 | 280 | 101 381
2/10 186 251 210 461 28 184 111 92 203
9 193 49 47 96 5/10 191 68 105 173
Total 4102|6167 110269 Total 5996 | 7112113108
Mean 157.81237.2] 395 Mean 230.6|273.6] 504.2
G.M. | 5134.5 G.M. 6554

G.M. = General mean.

T = 1st date of transplanting.
S. = seed sown fields.
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Table 14. The fluctuations in the weekly numbers of Empoasca lybica in each of the tested
treatments at Noubaria, Beheira Governorate during 1993 and 1994.

Insect Empoasca lybica
Date of Plar?t 1993 Dats of Plaqt 1994
inspection btk W S. Total | inspection ek IR . S. Total
days days
17/4/1993| 18 18 15 33 |13/4/1994| 16 25 23 48
24 25 73 20 93 20 23 46 21 67
1/5 32 40 32 72 27 30 18 42 60
8 39 46 41 87 4/5 37 16 Z1 87
15 46 49 | 12 61 11 44 41 22 63
22 53 22 49 71 18 51 62 53 115
29 60 36 50 86 25 58 80 80 160
5/6 67 35 52 87 1/6 65 61 33 94
12 74 91 121 212 8 72 40 44 84
19 81 100 92 192 15 79 80 61 141
26 88 32 93 125 22 86 100 65 165
3/7 95 35 160 195 29 93 120 36 156
10 102 51 250 301 6/7 100 180 90 270
17 109 70 271 341 13 107 51 147 198
24 116 41 296 337 20 114 48 97 145
31 123 150 | 200 350 27 121 49 172 221
7/8 130 156 160 316 3/8 128 131 290 421
14 137 99 220 319 10 135 160 [ 346 506
21 144 | 160 | 110 | 270 157/ 142 | 190 | 310 | 500
28 151 171 76 247 24 149 161 241 402
4/9 158 96 53 149 31 156 183 | 306 489
11 165 30 41 71 7/9 163 | 200 175 375
18 172 56 33 89 14 170 101 130 231
25 179 | 101 46 147 21 177 | 100 | 101 | 201
2/10 186 82 38 120 28 184 60 92 152
9 193 33 20 53 5/10 191 41 75 116
Total 187312551 | 4424 Total 23441 3123| 5467
Mean 72 ]98.1[170.2 Mean 90.2 1120.1/210.3
G.M. 2212 G.M. 2733.5

G.M. = General mean.
T = 1st date of transplanting.
S. = seed sown field.
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Table 15. The fluctuations in the weekly numbers of Bemisia ta

RELATIONSHIP BETWEEN COTTON AGRICULTURAL PRACTICES AND POPULATION
ACTIVITY OF SAP SUCKING INSECTS

baci, in each of the tested

treatments at Noubaria cotton fields, Beheira Governorate during 1993 and
1994.
Insect Bemisia tabaci
Plant 1993 Plant 1994
- "?f age in . Rata 9* age in
inspection T S. Total | inspection T S. Total
days days
17/4/1993} 18 15 18 34 13/4/1994| 16 25 2] 46
24 25 19 40 59 20 23 55 41 96
1/5 32 12 39 51 27 30 56 18 74
8 39 41 70 111 4/5 37 60 32 92
15 46 40 80 120 11 44 121 101 222
22 53 22 20 42 18 51 110 72 182
29 60 35 20 55 25 58 90 38 128
5/6 67 30 140 170 1/6 65 50 110 160
12 74 151 40 191 8 72 25 80 105
19 81 150 | 101 251 15 79 81 21 102
26 88 78 220 298 22 86 121 50 171
3/7 95 160 | 240 | 400 29 93 159 | 201 360
10 102 | 200 | 300 | 500 6/7 100 30 300 330
17 109 | 200 | 380 580 13 107 | 260 | 200 | 460
24 116 | 150 | 420 | 570 20 114 | 150 | 701 851
31 123 64 180 244 27 121 40 302 342
7/8 130 50 401 451 3/8 128 | 398 | 540 938
14 137 510 480 990 10 135 350 291 641
21 144 50 202 252 17 142 850 682 1532
28 151 160 | 657 | 817 24 149 61 502 563
4/9 158 270 350 620 31 156 180 161 341
11 165 330 62 392 719 163 320 3541 671
18 172 | 231 | 200 | 431 14 170 | 240 | 203 | 443
25 179 165 291 456 21 177 160 161 321
2/10 186 | 180 { 130 | 310 28 184 | 250 | 210 | 460
9 193 | 105 37 142 5/10 191 149 91 249
Total 3418|5119 | 8537 Total 4391|5480 9871
Mean 131.5]196.9| 328.3 Mean 168.9|210.8| 379.7
G.M. 4268.5 aMm | 4935.5

G.M. = General mean.

T = 1st date of transplanting.

3. = seed sown fields.
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Table 16. Deviations of total number of sap sucking insects from the general average at
Beheira Governorate during 1993 and 1994.

Thrips tabaci VAphis gossypii Empoasca lybica | Bemisia tabaci
T S. ! S. T S. T S.

Total 502 876 4102 6167 1873 | 2551 3418 | 5119

Year

1993| Mean 689 5134.5 2212 4268.5

Deviation| -187 187 |-1032.5] 1032.5 | -339 339 |-850.5]850.5

Total 748 947 5996 7112 2344 | 3123 | 4391 | 5480

1994| Mean 847.5 6554 2733.5 4935.5

Deviation{ -99.5 | 99.5 -558 558 -389.5| 389.5 |-544.5| 544.5
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