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INTERRELATIONS BETWEEN THE POPULATIONS OF
SUCKING PESTS AND THEIR ASSOCIATED PREDATORS.
AS AFFECTED BY EARLY-SEASON INSECTICIDE

Noassef, M.A. sud A.M. Nagsef
Center, Dokki, Giza

Field experiments were coaductod during 2001 and 2002
cotton seasons st Kafr El-Sheikh, Egypt. The effects of early-season
insecticide tseatments on the interrclations between the early and
late-season populations of certain sucking pests and their associated
predators were studied.

mmmmmm between the carly-
season populstions of the sucking pests and their associated
predators were positive, while no such correlations existed between
the lato-season  popuistions of the pests and predatess. The
interrelations were megative between the carly-season populstions of
the predators and the 1ate-season populations of the sucking pests.

The data also showed that the early-seasom insecticide
treatments reduced the carly-season populatioas of the sucking pests
and predators. The effocts of the early-season insecticide treatments
were extended to the Iate-season populations of the predators. The
increase in the late-season populations of the pests may be due to
the decrease in the carly-season populations of the predators in the
treated fields.

The cotton plant is lisble to be attacked througheut its
growing scason by different sericus sucking pests. In this sespect,
the aphid and whitefly have become incroasingly impoetant o3 pests
of cotton. They produce honeydew, which along with sssociated
fungi, hmmmamummmamnkym :
dark cotton lint.

The use of pesticides has been the basis of most efforts to
contzol caston pests. Recently, the Ministry of Agriculture snd Land

////



465 Nassef, MiA. & AM. Nassef

Reclamation has begun to implement a new strategy for the use of
pesticides in pest control. If pesticides have to be used in Integrated
Pest Management (IPM) programmes, pesticide spray must be
adopted considering the seasonal abundance of natural enemies.
Abdel-Rahman et al. (1998) concluded that the indigenous natural
enemies are capable of controlling both whitefly and aphid
effectively when chemical control was applied at the advanced
flowering stage of cotton plants. Hafez (1960) studied the effect of
insecticides on the predators in cotton fields. Azab et al. (1965),
Bleih (1987), Brien et al. (1991), Boraei et al. (1993) and Mesbah
(1999) studied the seasonal abundance and correlations between the
sucking pests and predators.

Therefore, this work was conducted to investigate the effect
of the early-season insecticide treatments on the correlations
between the early and late-season populations of certain sucking
pests and their associated predators in cotton fields.

MATERIALS AND METHODS

During the two successive cotton growing seasons, 2001 and
2002, the correlations between the early-season and late-season
populations of certain sucking pests and their associated natural
enemies were evaluated.

Eight experimental cotton plots with one feddan each, at
Sidey-Salem, Kafr El-Sheikh Govemorate, were planted on March
25" -27™ 2001 and April 2™-5", 2002. In early-season, four
experimental plots received one insecticidal spray, during mid-May
2001 and 2002, against the cotton sucking pests using the
carbamate insecticide carbosulfan (Marshal), WP 25%, at a rate of
300 g/fed. The cotton plants of the same four plots received the
second insecticide spray during the first week of June, 2001 and
2002 against the cotton leafworm hatching larvae using the OP
compound profenofos (Curacron), EC 72% at a rate of 750 ml/fed.
Meanwhile, the other four experimental plots were kept without any
insecticidal treatments during the early-season of both years. Hand
picking of cotton leafworm egg-masses was fulfilled. -

The cotton plants of all the expetimental plots received the
normal agricultural practices and no insecticidal treatments were

-applied during the late-season period of 2001 and 2002.
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Weekly sampling was carried out from Apeil 23™ to June
11%, 2001 and May 2™ to June 13™, 2002 to estimate the carly-
season populations of the sucking pests and their associasted natural
enemies. Sampling of the late-season populations started on June
18", 2001 and on June 20", 2002 and continued till the end of the
season. Each sample contained 100 cotton plants/plot, in which the
carly and 1ate-season populationis of sucking pests and predatos
were recorded.

The variations in the populations of the cotton aphid, Aphis
gossypii, the cotton jassid, Empoasca spp., the cotton whitefly
(adults), Bemisia tabaci and the common red spider mites,
Tetranychus spp. were followed. The abundance of the prevailing
predaceous species of the lacewing, Chrysoperla carnea, lady-bird
beetles, Coccinella undecimpunctata and Scymnus spp.. minute
pirate bug, Orius spp., rove beetle, Paederus alﬁeru and true spiders
was monitored.

The simple correlation coefﬁments between the average
means of the early-season and late-season populstions of the
. sucking pests and their associated predators in the experimental
cotton field plots during 2001 and 2002 were calculated. Statistical
analysis of the obtained data was also fulfilled by using t test. ’

RESULTS AND DISCUSSION
Correlations between sucking pests and predators:

The average numbers of early and late-season populations of
sucking pests and their associated natural enemies in the
experimental cotton fields during 2001 and 2002 are given in Tables
1 and 2, respectively.

The data in both Tables express the interrelations between
sucking pests and predators populations during early and late-season
in the experimental cotton ficlds. The calculated simple correlation
coefficients are given in Table 3 using the data in Tables 1 and 2.

In 2001 season, the statistical analyses showed positive
correlations between the early-season population of the total
. recorded predators and the early-season population of sucking pests.
The simple correlation coefficients were significant between the
early-season population of the total recorded predators and aphid
population (0.714), jassid 0.731) and total recorded sucking pests
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(0.806), These correlations were insignificant between the early-
season population of the predators and whitefly population (0.595)
and common red spider mites (0.675). Meanwhile, the correlations
between the early-season population of the predators and the late-
season populations of the sucking pests were negative. The simple
correlation coefficients were highly significant in case of the aphid
(-0.899) and total recorded sucking pests (-0.932), while they were
significant for the whitefly (-0.752) and common red spider mites (-
0.720). The coefficient was insignificant for jassid (-0.280). In all
cases, the correlations between the late-season populations of the
predators and the early-season populations of sucking pests were
positively insignificant. The simple correlation coefficients between
the late-season population of the predators and late-season
populations of sucking pests were negatively insignificant. It was
only significant in the case of aphid (-0.777).

In general, correlation coefficients of 2002 season showed a
trend similar to that of 2001. The simple correlation coefficients
-were  positively .and highly significant between the early-season
population of predators and early-season population of the whitefly
(0.838), significant for aphid (0.805) and significant for total
recorded sucking pests (0.772). The correlation was negatively
significant between the early-season population of predators and the
late-season population of the whitefly (r = -0.764). The simple
correlation coefficients were also positively and highly significant
between the late-season population of the predators and each of
early-season population of aphid (0.918), and total recorded sucking
pests (0.937), while it was significant for jassid (0.799).

The data in Table 3 showed positive correlation between the
early and late-season total predator populations, giving significant
relation during 2001 (r = 0.751) and highly significant relation
during 2002 (r = 0.895).
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Tabie (1): Awmf uckis

Pests snd vaneral
enemics
— U 3
A. gossypii 638 5713 619 | ss0|-ua1 | 680 | 788 | 749 | 431140604393 | 301.0] 3912 3642 1 371 | 396 |
Empoaica spp. 261 | 229 | 258 | 239 { 293 | 301 | 419 | 389 | 364 | 396 | 469 | 367 | 467 | 393 | 402 | 308
 B. tabaci 9.1 [ 100 | 98 | 121 108 | 113 | 109 | 1.3 | 82| 1881 | 1700 161.2{ 1318 | 1420 | 1539 I51.2 §
W_ﬂ 89 | 89 1 96 | 13} 93 bave 1 i L1361 661 | 622 ) 648 1 350 1 443 | 341 | 367 360,
o Jetal tgrof 9o 1107441023 | 1312 | 1208 1447 13&71571!.8 6959 1 712101 64391 613.9 1, 996.6 | 6319 §z?.g?
Chocamea -] 106 ] 59 | 129 ] 211 | 161, fes | 150 | 146 | 172 | 206 | 189 | 268 | 23| 216 [ 187 | 231
 C. undecimpunctata | 46.6 | 488 | 431 | 443 | 588 | sa1 | 639 | 513 | 300 | 239 | 302 | 350 | 350 } @7 | 478} 350
Oriug spp. 168 | 153 (150 | 249 | 208 { 200 193 | 205 | 252 | 392 | 264 | 298 | 292 | 262 272 | s
P. alfierii 330 | 345 | 249 | 263 | 369 | 450 | 403 | 400 9.t | 1263 | 1190 1142 | 1192 1208 | 1361 | 11z0 §
Scymeus $pp. t6s 133 | s [ oe ) us3 | 9a J e | s ] 269 | 320 | 260 | 306 | 420 | 349 | 237 | 362
Trogspiders - § 64 } 199 | 133 | 236 204 Lrolw! 306 Laso | aro 00t a7 f ey f s12 | so8 | 402
Total [ 1401|1377 | 1208 | 1510 1653 | 1678 ) 1752 | 164.8 | 2835 | 2895 | 2604 | 2781 | 2934 | 3064 | 3143 | 2750
A (1-4) Insecticide-treated plots ' ' ' ‘ ‘

B {5-8) Untreated plots.



469 Nassef, M. A. & A.M. Nassef

Table (2): Average number of sucking pests and their associated natural enemies during 2002 cotton season.

Pests and natural Average number of sucking pests and natural enemies
enemies Early-season Late-season
B A
| t [ 2| 3l al-s e 71 8 v] 23] als|ef]es
Sucking pests:
A. gossypii 1006 | 899 | 88.3 | 88.6 | 108.3 [ 117.0 ) 103.9 § 102.7 ] 271.9 | 284.1 | 266.8 | 284.1 | 271.2 | 241.0 ] 271.6 | 269.0
Empoasca spp. 204 | 231 ] 359 § 271 ) 363 | 43.0 | 350 | 313 | 444 { 181 | 510 | 259 | 378 | 293 | 199 | 362
B. tabaci 100 | 90 9.3 83 1211 114 | 89 ) 134 | 114212221 1281 1285 | 1162 | 1120 11531 1113
Tetranychus spp. 8.7 153 1219 ) 226 ] 139 ) 179 } 161 | 140 | 546 | 339 | 528 | 599 | 442 | 498 | 378 | 410
Total 139.7 | 137.3 | 1554 | 146.6 | 170.6 | 189.3 | 163.9 | 1 6lv.4 485.1 [ 458.3 | 498.7 | 4984 | 469.4 | 432.1 | 444.6 | 4575
Predators:
Ch. carnea 1531 17 19 8.4 127 | 139 | 167 | 210 | 179 [ 17.1 | 123 | 10.0 | 137 1 159 ]| 178 | 191
C. undecimpunctata 389 1 560 | 534 | 550 | 550 | 549 )] 61.1 | 539 | 330 | 228 281 | 327 | 332 | 354 | 207 | 312
Orius spp. a4 176 166 ] 153 ] 237 | 220 | 230 | 220 | 182 { 27.1 | 304 | 172 | 198 | 214 | 250 | 263
P. alfierii 516 | 379 | 467 ) 350 | 50.1 | 489 | 41.7 ] 53.0 | 90.1 | 89.0 | 101.9 | 103.2 | 114.0 | 1189| 999 { 101.2
Scymnus spp. 140 { 161 | 170 | 167 | 250 | 187 | 157 | 194 | 288 | 23.1 | 223 | 190 | 23.1 | 240 | 32.7 | 273
True spiders 233 [ 227 | 261 | 180 | 263 | 284 | 226 | 230 | 332 | 304 | 267 | 332 | 37.5 ) 392 | 342 | 363
Total 1 1645]1580) 167.7 | 1484 | 1928 | 186.8 | 180.8 | 1923 | 221.2 | 2095 | 221.7 ] 2153 | 241.3 | 2548 239.3 | 241.6
A (1-4) Insecticide-treated plots C ' '

B (5-8) Untreated plots.
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Table (3): Simple correlation coefficients between early and late-
season populations of sucking pests and their associated
~_predators during 2001 and 2002 cotton seasons.

Correlations| Parameters Simple correlation coefficients (r)
2001 season 2002 season
YaXia 0.714* 0.805*
Y.Xib -0.899** -0.602
YX; YuXia 0.465 0.918+#
YpX1p -0.777* -0.803*
YaX2a 0.731% 0.661
YaX2p -0.280 0.156
YX> YoX2a 0.442 0.799*
YuXoo 0.007 ' 0.030
YoXsa | 0.595 ~ 0.838**
YaX3b -0.752% -0.764*
YX; YoX3a 0.204 0.690
Yp X3 -0.372 -0.740*
YoX4a 0.675 ' -0.334
YaXab -0.720* -0.400
YX4 YbX4a 0.263 -0.135
YuXab -0.401 -0.153
YoXsa 0.806* 0.772*
Y Xspb -0.932%* -0.618
YXs YoXsa | 0.482 0.937**
Y Xsp -0.637 -0.690
Y Y, Y 0.751* ~0.895%+

Y = Total recorded predators, X, = A. gassypii, X, = Empoasca spp., X, = B. tabaci, X, =
Tetranychus spp., Xs = Total recorded sucking pests, a = early-season population and b =
late -season population. r; N = 8; 0.707, 5%*; 0.834, 1% **

Effect of early-season insecticide freatments:

The present investigation was directed to study the
efficiency of early-season insecticide treatments on the population
of certain sucking pests and predators in cotton fields during the
early and late-seasons of 2001 and 2002. The results obtained are
given in Table 4. -

Statistical analysis of the data revealed that the early-se
insecticide treatments reduced the early-season populations of the
sucking pests and predators during the two seasons. In 2001, the
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fi‘gb,le_(ft): G,en.e;&l means “of sucking pests and their associat;d natural gpemics duxfin§200;l and 2002 seasons.

$  Pests and natral ] General means of sucking pests and natural
f 2001 cotton season ___ ‘ 2002 cotton season . i

| , +SD SE 1 Wdean + SD SE ' Mean + SD SE t Mesn + 5D SE t

‘ " — A Bl ] A B SR, SN W N | A B

| Suskingpety: | - ' ,
A. gasppli 59.5+3.5] 76.0+53 | 43.7 | 4.459**]416.9+19.3378.8+13.1| £13.5} 2.822% | 91.945.1 | 108.0256) +4.4 | -3.659° | 2767%7.6] 2632+129 | ¥86 [ 1.570

Empensce 3pp. 247013] 350455 | 433 ] 30500 f 309462 | 30387 L sa1 ] 0146 | 266250 | 364n42 142 233 ,34.9;13.3 308270 | 87| 04m
o obai - 1034175 110003 | 2071 1,000 [174.4009] 1earen7] £7.6 | 5.008 | 92408 | 115016 | 210 2300 11200488 1137424 | 436 ) 2667% |

' Terram p._L97410] 1917 | 412 -l.g.‘l ;_22_0-#4] 52.8450 +3,.l( ,2.4%’! )7.lf5.6 155417 | 34 3—-‘31—4 50.349.8 43.2ﬂ. : 311145 i

L 209436 | 217418 ’i2.3 0348 | 98432 | 161432 § 426 -2433 | 14.322.3] 166320 [ 223] -1L.045 ?
| 94239 | 401954 ] 1381 2700 | 500969 | 563128 | se3 2% [ w2 R4t { e _
[ 22633 | 1ap12 03] 070 | 10 | naser fara] ashe [nagsa] B1ne |98 oom |
126004 12430931 236§ 0083 | 470567 | 84242 [ 346 { 1207 Fonises] 10801 | 260 ] 2087
71 29x2s | %832 524 a0 ] 160012 § to7m4 {221 | 472 faasers] asaass | es0] 16
Lol | soed ool oom | naasl sl ol V '

L s} + g - T3 6: 2447, 3%, 3767, 1%
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aphid and jassid populations were reduced significantly (t = -4.459

and -3.152), while the reductions were insignificant for whitefly and

common red spider mites (t = -1.000 and -1.833). The effects on the

populations of the predators were significant for C.

undecimpunctata and P. alfierii (t = -3.533 and -3.633), and

insignificant for Ch. carnea, Orius spp., Scymnus spp. and true
spiders (t = -0.938, -0.957, -0.857 and -1.136, respectively). In

2002, the effects of insecticide treatments on the early-season

population of aphid were significant (t =-3.659), while they were

insignificant for jassid, whitefly and common red spider mites (t =

-2.333, -2.300 and 0.471). The effect on the predatory species,

Orius spp. was also significant (t = -3.571), while it was

insignificant for the others.

The effect of the early-season insecticide treatments during
2001 and 2002 extended to the late-season populations of predators.
In 2001, significant reductions were observed in the late-season
population of the lady-bird beetles, C. undecimpunctata and
Scymnus spp. (t =-2.710 and -3.250). In 2002, the population of the
true spiders was also reduced significantly (t =-3.158). Meanwhile,
the rest predatory species were insignificantly affected during 2001
and 2002.

Regarding the effect of the early-season insecticide
treatments on the late-season populations of the sucking pests, the
data presented in Table (4) show significant increase in the
population of aphid during 2001 and whitefly during 2001 and 2002
in the treated cotton fields (t = 2.822, 3.908 and 2.667,
respectively). The other species were.insignificantly affected.

In conclusion, the present findings during the two seasons
showed the following;:

1. The correlation between the early-season populations of the
sucking pests and early-season population of predators was
positive as the early-season insecticide treatments reduced the
populations of both pests and predators in the treated fields.

2. The correlation between the late-season populations of the
sucking pests and late-season population of predators was
negative as the reduction in the population of the pests was
achieved mainly by the occurrence of high predatory
population in the untreated fields.
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3. The comelation between the early and late-season populations
of the predators was positive which reveals that the adverse
effects of insecticides applied early in the season extended to
the late-season papulation.

4. The interaction between the early-season population of the
predators and late-season population of the sucking pests was
negative. This prowes that the increase in the late-season
population of the pests may occur by the decrease (dueto
insecticide treatments) in the early-season population of the
predators.

Such observations indicate that the early-season pesticide
treatments in cotton fields may suppress the early-season
preédaceous population and subsequently increase the sucking pests
population late in the season.

I tiris respect, the results of Wilson ef al. (1991)indicated a
significant negative correlation between late-season mite abundance
and casly-scason predators. Weathersbee and Hardee (1993)
reported that parasitoids and predators prevailing early in cotton
fields are important as natural enemies because they slow down the
growth of aphid population. .

Therefore, it could be concluded that the insecticidal spray
programunes during the early-season may affect negatively the
population of predatory species. It is strongly recommended to use

"insecticides judiciously to conserve the population of such predators
in the cotton plantations.
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