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ABSTRACT

This study was conducted to survey the major piercing sucking insect pests
and their associated predators during summer crop of okra plants in the two
successive seasons, 2003 and 2004, in Qalubia Governorate. The maximum total
numbers of Aphis gossypii individuals were recorded during the last and third week of
August, 2003 and 2004, respectively. The maximum numbers of Bemisia tabaci
individuals were counted with their maximum numbers in the second week of August,
2003 and 2004, The jassids, Empoasca spp. individuals were peaked in the third
week of September, 2003 and in the last week of August, 2004, A. gossypii was the
most abundant pest species, followed by B. tabaci and Empoasca spp. Ants and
Chrysoperia camea were the most abundant predators, associated with the major
insect pests alttacking okra plants. Generally, the present study showed that, the
natural role of the biocontrol agents in okra fields must be enhanced and developed.
Also, it revealed that, the three predators; C. camea, Scymnus spp. and Coccinella
undecimpunctata, could have a promising role when ptanning Integrated Pest
Management {{.P.M.) strategies, with other safe methods, to protect the surrounding
environment from pollution,
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INTRODUCTION

The importance of cultivating vegetables has extensively increased
year after year, due to their economic value. Egyptian farmers prefer
cultivation of such crops which represent one of the main sources of their
income, Okra (Hibiscus esculentus) is one of the most favorite vegetable
crops, that its green and dry pods are locally consumed for their high quality
of nutrients. Okra plants are subjected to attack by several insect pest
species, causing considerable damage and consequently affecting the
quantity and quality of the yield (Jaydeb et al., 1999).

Many natural enemies such as predators play a noticeabie role
against different insect pests. So, workers in biclogical control fields have
diverted their attention to encourage this role by maintaining proper habitats
to attain their efficiency (Hafez,1994). Protecting these beneficial agents from
the undesirable uses of harmful insecticides is very necessary. The excessive
use of these insecticides, particularty those of long residual effects, has

. disrupted to the natural balance existed between pests and their natural

enemies (Amer and Marei, 2001).

The present study was carried out to study the papulation fluctuations
of abundant piercing sucking insect pests and their associated predators, in
the summer crop of okra in 2003 and 2004. Such ecological information is
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considered as one\ of the main concepts for planning [.P.M. strategies in okra
as well as other vegetable corps.

MATERIAL AND METHODS

The study was carried out in summer crop of okra fields in Qalubia
Governorate, during 2003 and 2004. An area of one feddan was chosen in
Kafer- Hamza region (an area of widely cultivated okra), for recording the
major piercing sucking insect pests attacking okra plants. This area received
all the normal recommended agricultural practices throughout the period of
investigation, except chemical insecticides. Weekly samples of 200 leaves
{50 plants x4 leaves / plant), were examined at random. Examination started
when the plants were 14 days old (at the second week of Aprl) and ended in
the last week of September (at pods collection time).

Direct counts (in the field) of the cotton aphid, Aphis gossypii (adults
and nymphs), the whitefly, Bemisia tabaci (aduits) and the jassids, Empoasca
spp. (adults and nymphs), were carefully done early in the moming on both
surfaces of plant leaves. At the same time, the most common predators
observed associated with the previous major pests were identified and
counted. Then , the infested leaves were picked, kept in paper bags and
transferred to the laboratory for further examination and actual counts of B.
tabaci nymphs, by the aid of a stereomicroscope. Obtained data were
statistically analyzed according to procedures outlined by Snedecor and
Cochran (1980). The correlation coefficient (r) and the least significant
differences {L.S.D.) test was run to compare the means at 0.05 levels, using
SAS program (SAS Institute, 1994). Moreover, the weather factors including
the means of temperature and relative humidity, were obtained from the
Meteorological station at A.R.C.

RESULTS AND DISCUSSION

Survey of major piercing sucking insect pests.

The aphid, Aphis gossypii (Glov.) (Homoptera: Aphididae), was the
only recorded aphid species attacking okra piants, during the two seasons,
2003 and 2004. The winged adults of. A gossypii (alale form) firstly
appeared on okra plants after 14 days from planting (on the 2 week of
April). After that, wingless individuals started to appear during the 3 ™ week of
April. Aphid population (winged and wingless individuals) increased gradually
until reaching their maximum number of 1485 individuals /200 leaves , during
the last week of August, 2003 (at 29.1 C° and 64.0 % R.H.). In 2004 season,
the correspondlng maximum number was 1383 individuals / 200 leaves,
during the 3" week of August (at 27.7 C° and 55.5 % R.H.). Then, aphid
population decreased until the end of the season in the last week of
September, 2003({the total number was 127 individuals) and September,
2004 (81 individuals/200 leaves). The mean total numbers of aphid
individuals per season were 570.76 (127-1485) and 525.72 (91-1383)
individuals / 200 leaves, seasons, 2003 and 2004, respectively (Tables,1 and
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2). Al-Eryan et af. {(2001) showed that, A. gossypii attacked summer crop of
okra plants, where aphnd infestation started in July and reached its maximum
peak in late August,

Data in Tables (1 and 2) reveal that, the infestation by the whitefly,
Bemisia tabaci {Genn.} (Homoptera : Aleyrodidae) , was found on okra plants
after 30 and 44 days from planting , in 2003 and 2004, respectively. Many
authors reported B. fabaci as a pest of okra plants {(Kumar & Moorthy, 2000;
Praveen & Dhandapani, 2001 and Yin et af., 2002). Adults and nymphs were
recorded allover the season in both years.

Table (1} :Total numbers of the piercing sucking insect pests attacking
okra plants during season, 2003, in Qalubia Governorate.

No. of major piercing suckin Mean total
| Dates ofL i'f.se& @tsg g Tt;t:::’:}:.gof nokoﬁ Weather factors
inspection .. , suckin | Mean
PeeTon A, gossypir l‘afaci E'"ESS? (ﬂ pests pestsllegaf Mea“CTn_:i,a%
10/4/2003| 182 0 0 182 0.91 17.9 | 64.0
1714 491 0 0 491 2.46 210 | 510
4/4 534 4 0 538 2.69 242 | 54.0
1/5 879 11 1 891 4.46 20.3 59.0
/5 857 24 11 892 4.48 23.7 58.0
15/5 868 25 19 912 4.56 252 | 53.0
2/5 572 36 14 622 311 262 | 58.0 |
29/5 349 130 25 504 2,52 312 | 410
516 370 149 33 552 2.76 266 | 580
12/6 288 110 49 447 2.24 256 56.0
19/6 460 126 59 645 3.23 28.0 58.0
6/6 221 246 45 512 2.56 275 | 58.0
7 170 327 33 530 265 29.1 58.0
1077 176 345 27 548 274 25.5 67.0
17/7 211 195 24 430 2.15 26.6 70.0
24/7 439 198 13 650 3.25 282 | 670
31/7 851 | 197 25 1073 5.37 271 65.0
7/8 463 233 21 717 3.59 28.1 71.0
14/8 662 349 25 1036 5.18 28.7 72.0
1/8 1410 96 27 1533 7.67 29.1 66.0 |
8/8 1485 | 86 3 1602 8.01 29.1 64.0 |
419 1075 | 39 43 1157 5.79 290 | 630 |
1149 672 | 50 116 838 | 419 305 | 600 |
1819 457 17 226 700 | 350 296 | 61.0 |
519 127 13 168 308 1.54 27.3 58.0 |
Mean 57076 | 12024 | 41.40 732.40 366 26.6 1 60.4
season | (127 - 1485)| (0-349) | (0-226) | (182- 1602) |{0.91-8.01){(17.9-31.2)j91.0-72 0)'

Pest populations reached the maximum numbers of 349 and 235
" individuals / 200 leaves (at 28.7 & 28.3 C° and 72.0 & 565 % RH,
respectively), in the 2™ week of August, 2003 and 2004, respectively. The
mean total numbers of B. tabac/ individuals per season were 120.24 (0-349)
and 70.28 {0-235) individuals, respectively.
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\
Table (2): Total numbers of the piercing sucking insect pests attacking
okra plants during season, 2004, in Qalubia Governorate.

No. of major piercing sucking | Total no. | Mean total

Dates of irjnsect @stsg s of no. of Weather factors

inspection A. B. Empoasca | sucking | sucking M co Mean R.H.
ossypii | tabaci |  spp. pests | pests/leaf| " %

8/4/2004 144 0 4] 144 0.72 18.2 62.0
15/4 574 0 0 574 2.87 21.0 64.0
2214 625 0 0 625 3.13 20.0 58.0
29/4 509 0 0 509 2.55 21.9 64.0
6/5 667 1 t] 668 3.34 29.0 42.0
13/5 795 3 o 798 3.99 257 54.0
2075 785 8 0 783 3.97 23.8 63.0
R7/5 490 22 3 515 2.58 276 56.0
36 463 63 11 537 2.69 28.4 60.0
10/8 348 95 17 450 2.30 26.2 64.0
1716 417 114 23 554 2.77 28.8 64.0

4/6 215 123 27 365 1.83 276 62.0
17 122 118 38 278 1.39 29.0 58.0
817 137 127 41 305 1.53 29.5 65.0
1517 197 166 18 381 1.91 29.4 56.0
2217 384 103 16 503 252 29.1 56.0
29/7 752 110 21 883 4.42 29.5 56.0
5/8 596 214 17 827 4.14 30.0 56.5
12/8 729 235 55 1019 5.10 28.3 56.5
19/8 1383 81 63 1527 7.64 27.7 55.5
26/8 1272 4 75 1381 6.91 29.2 54.0
2/9 734 42 44 820 4.10 28.2 56.0
5/2 433 75 32 540 270 28.3 58.0
16/9 281 18 41 340 1.70 24.8 56.0
23/9 91 5 73 169 0.85 28.2 56.0
Mean 525.72 70.28 2460 620.60 R 26.8 58.2

eason {91-1383) | (0-235) (0-75)  |{144-1527)| (0.72-6.91) |(18.2-30.0)| (42.0-65.0)

The jassids, Empoasca spp. (Homoptera . Cicadellidae), were also
observed attacking okra plants during the two seasons. The same
observation was shown by Sreelatha & Divadar (1997); Jaydeb et al. {1999)
and Kiranmai ef al. (2002). The maximum total numbers of these pest
species were 226 and 75 individuals / 200 leaves , which were counted
during the 3™ week of September, 2003(at 29.6 C° and 61.0 % R. H. ) and
the last week of August, 2004(at 28.2 C° and 54.0 % R. H.), respectively.
Their mean total numbers per season were 41.40 (0-226) and 24.60 (0-75)
individuals, respectively (Tables, 1and 2).

In general, A. gossypii individuals were the highest in their numbers
compared to the other two pests (B. tabaci and Empoasca spp.). Their mean
percentages of occurrence to each others in the two seasons collectively
were 81.32, 13.87 and 4.81 % , respectively (Table, 3). The highest total
numbers of the all species were 1602 individuals (in the last week of August,
2003) and 1527 individualsf200 leaves (in the 3 " week of August, 2004).
Survey of predators.

Data involving the field observations of the most common predators
found associated with major insect pests on okra plants , are shown in Tables
(4 and 5). These predatory species belong to 5 orders and 6 families,
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including ; ants {Hymenoptera : Formicidae), Chrysoperfa carnea_(Steph.}
(Neuroptera : Chrysopidae), Coccinefla undecimpunctata L._(Coleoptera :
Coccinellidae), Onus sp. (Hemiptera: Anthocoridae), Paederus alfieni Koch.
(Coleoptera : Staphylinidae), Scymnus spp. (Coleoptera : Coccinellidae) and
Syrphus sp. {Diptera: Syrphidae). True spiders (unidentified species) were
also recorded during the study.

Table (3) : Percentages of occurrence of the mean piercing sucking
insect pests, to each others, on okra plants during the two
seasons, 2003 and 2004, inQalubia Governorate.

. Percentages of occurrence Mean percentage /
Pest species 2003 2004 2 seasons
A. gossypii 77.93(14269) 84.71 (13143) 81.32 (13706.0)
B. tabaci 16.42 (3006) 11.33 (1757) 13.87 (2381.5)
Empoasca spp. 5.65 (1035) 3.96 (615) 4.81(825.0)
Total 100.00 % (18310} | 100.00 % (15515) 100.00 %
Statistical analysis between 2003 and 2004 seasons {compared means)
A. gossypii 2377.83A 2191.00B r 178.20
B. tabaci N[ 50117A | m [ 202678 | O 18.16
[ =5 P
Empoasca spp. @ q7283A | F 103.17B § 13.07

« Total no. of individuals. Means of the same letter are not significantly different.

The period of predators occurrence extended allover the season in
both years. The maximurn total numbers of these predators were recorded
during the 3 week of June, 2003(220 individuals) and June, 2004 (144
individuals). The total numbers of predators per season were 2358 (9-220)
and 1927 (7-144) individuals, in 2003 and 2004, respectively (Tables, 4 and
5).

Ants were found on okra plants allover the season from the 2™ week
of April until the last week of September. The highest total numbers of these
species were counted during the last week of July, 2003 (125 individuals)
and July, 2004 (68 individuals).

C. undecimpunctata was recorded during the 2" ! week of Apnl until
the 3™ week of July, 2003 and from the 2™ week of April until the 2™ week of
July, 2004. The highest total numbers of this species were found during the
3™ week of June, 2003 (45 individuals) and the last week of April, 2004 (56
individuals), as indicated in Tables (4 and 5). Coccinellids have been widely
known as useful predators attacking aphids and have been credited with
regulating field populations of some species of aphids (Grevstad and
Klepetka, 1992).

P. alfierii was detected during the last week of May until the 2" week
of July, 2003 and during the 3" week of April & the 2™ week of May and from
_the last week of May until the 3" week of July, 2004, The highest total
numbers of P. alfierii individuals were counted during the 3™ week of June,
2003 and 2004 (11 and 3 individuals, respectively).

Regarding the predator C. carnea (Tables, 4& 5 and F ng
occurred on okra plants during the last week of April until the 2 week of
September, 2003 and from the last week of April until the 3" week of
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September, 2004 The maximum total numbers of C. camea individuals were
counted during the 2™ week of June, 2003 and the 2™ week of July, 2004
(where, the total numbers were 84 and 68 individuals, respectively). El-Batran
and Fathy (1991) reported chrysopids as useful predators attacking aphids.
Also, Praveen and Dhandapani (2001) surveyed the predator C. carnea on
okra plants.

The occurrence period of the predators Scymnus spp. extended from
the last week of April until the 3" week of September, 2003, and from the 3™
week of April until the last week of September, 2004. The maximum total
numbers of these predators were recorded in the last week of June, 2003 (53
individuals) and during the 2nd week of August, 2004 (68 individuals)
(Tables, 4and 5).

The predator Orius sp. was found on, from the 2™ week of May until
the 2™ week of June, the last week of June and in the 2"" week of July, 2003.
In the second season, predator occurred during the 2™ and 3™ week of May
and from the 1% week until the last week of June. The maximum total
numbers of Crius sp. individuals were counted during the 1% and 3™ of June,
2003 and 2004 (5 and 7 individuals, respectively). Shamsan (1995)
demonstrated that, the two predators O. albidipennis and O. laevigatus were
among the active predators of aphids. Also, Onus spp. were reported as
promising predators on many host plants infested with aphids (Salem ef al,,
1999).

The periods of occurrence of Syrphus sp. were during May, in the 3"
week of July and from the 2™ week until the 'ast week of August, 2003. In
season 2004, this species was recorded during the 2™ week of April until the
1 week of May, during the 3™ and last week of May and during the 2™ and
3" week of June, 2004, The mammum total numbers of Syrphus sp.
individuals were counted during the 2™ week of August, 2003 (5 individuals)
and during the 3™ and last week of May, 2004 (3 individuals).

True spiders (unidentified species), were recorded allover the
season, during the period extended from the 2™ week of April until the last
week of September, 2003 and 2004. The maximum total numbers of these
predators were counted during the 3™ week of June, 2003 (43 individuals)
and during the 1 week of September, 2004 (22 individuals).

From Tables (1,2,4&5) and Fig. (2), it could be mentioned that , the
predators occurrence was synchronized with that of the major insect pests
recorded, especially A. gossypii . The ratio between such insect pests and
predators were 7.77 :1 (in season, 2003) and 8.05 : 1 (in season,2004). The
general ratio of the two seasons together was 7.89:1 (Table,6). El-Heneidy
and Abdel-Samad (2001) stated that, it is important to recognize both positive
and negative interactions that occur between the two primary components of
a managerment system, plant cultivars and natural enemies, when developing
Integrated Pest Management systems.

The mean total numbers per leaf were 3.66 (0.91-8.01) and 3.11
(0.72-6.91) individuals, respectively (Tables, 1 and 2). Statistical analysis of
obtained data showed significant differences between the mean total
numbers of individuals of the three piercing sucking insect pests, for the two
seasons together. The L.5.D0.0.05 value was 6.63 (Table 6). Also, significant
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differences were found between the total numbers of these three pests in
comparing the two studied seasons (Table, 3).

Table {4) : Total numbers of the common predators recorded on okra
plants during season, 2003, In Qalubia Governorate.

. The commeon predators > Total no
Dates o C. Scymnus ] P. |Orius )
. .. |C.carnea , Syrphus True of
inspection undecimpunctatal spp. alfierii) sp. |Ants|_ .
(E.L) ( A_E’fl_)- ca |0 1w @ spiders|predators
10/4/2003 i} 1 0 0 0 0 7 1 9
17/4 i} 14 0 0 0 Q |10 1 25
24/4 2 12 1 0 0 g | 13 2 a0
1/5 4 13 4 1 0 g | 36 5 63
B/5 13 17 6 [ 0 1 23 21 81
15/5 65 21 12 1 0 1 11 32 143
2215 14 24 17 3 0 1 12 17 88
29/5 28 32 22 0 1 3 4 9 99
516 42 13 43 0 4 § 9 17 133
1216 84 31 14 0 7 1 16 33 186
19/6 79 45 23 0 11 0 19 43 220
2616 81 17 53 0 8 2 | 2 19 201
37 22 3 8 i} 1 0 | 22 5 64
1017 27 5 13 0 2 2 | 83 12 114
1717 11 1 4 1 0 0 | 62 7 86
2417 8 0 11 0 0 0 |79 2 100
I 2 0 7 0 0 Q0 125 4 138
7/8 3 0 21 0 0 0 |72 7 103
14/8 6 0 28 2 0 0 |28 g 73
21/8 4 0 21 5 0 0 12 11 53
28/8 1 0 16 2 0 0 | 43 12 74
4/9 1 0 23 2 0 0 | 80 16 122
11/9 4 0 25 0 0 0 | 47 12 88
18/9 0 0 4 0 0 0 |32 1 37
25/9 0 0 0 0 0 0 | 27 1 28
Total 501 252 376 17 | 34 | 18 ?‘33 209 | 2358
season (0-B4) (0-45) (0-53) | {0-5) |(@-11)|(0-5 125) (1-43) | (8-220)

*A= adults , L= larvae , E= aggs.

However, the two predators, ants and C. carnea had the highest total
numbers of individuals among other recorded predators. The percentages of
occurrence of the different predators, in 2003 and 2004 were as follows : ants
(36.60821.22%), C. carnea {21.25 & 24.39%), C. undecimpunctata
(10.69816.81%), Orius sp. (0.67 & 0.78%), P. affieri (1.44 & 047 %),
Scymnus spp. (15.95 & 23.51 %), Syrphus sp. (0.72 & 0.73%) and true
spiders {(12.68 & 12.09 %) (Table 6). However, the mean total numbers of the
common observed predators ; ants, C. camea, C. undecimpunctata, Orius

sp., P. alfierii. Scymnus spp., Syrphus sp. and true spiders
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Table {5) : Total humbers of the commoen predators recorded on okra
plants during season, 2004, in Qalubia Governorate.

I The common predators Iy
Dates of T <. T P. | Orus otal na.
C.carnea Scymnus | Syrphus True of
Inspection (E,L) ""deg';pi_'}'ih a spp. (LA)| sp.{L} alg:)n‘i :g) Ants spiders | predators
8/4/2004 0 4 [} ] [} ] 1 2 7
15/4 [ N 2 1 [ 0 3 2 41 |
2274 1 24 4 2 1 0 4 9 a7
29/4 2 56 7 2 0 0 2 3 72
8/5 2 44 10 ] i) [} 4 8 )
| _13/s 4 39 22 i i 1 7 11 95
| 2055 12 16 45 3 ] 1 37 16 130
2715 20 17 23 3 1 [ 5 10 79 |
36 33 3 12 0 2 1 4 10 70
10/6 51 18 23 1 1 3 6 17 120
1716 67 26 11 1 3 7 8 2 144
2416 64 13 18 [ 0 2 1T 14 120
1 43 4 5 [) 0 0 |12 10 74 |
&7 68 5 7 0 0 0 | 18 6 102
1547 8 Q 3 0 0 0 |20 4 63
2217 13 0 3 0 0 0 [ 44 3 69
2917 14 i} 16 0 | o a | 68 [ 106
5/8 11 0 43 | 0 0 0 [35 9 98
12/8 9 ] 68 [} 0 0 |17 3 97
19/8 3 0 45 ] 0 0 g 6 64
2618 4 8 34 0 0 0 [ 12 14 72
[ 2 3 [ 28 1] 1] 0 [N 22 90
Lo [ 1 3 14 0 0 o [ 16 | 45
':1619 |2 0 17 [} [ 0 8 10 27
2319 0 [} 1 2 0 0 o |27 7 36
Totall | 470 324 453 14 9 | s |90 2a8 | a2
season (0-68) {0-56) _J {0-68) (0-3) L(o-a) (0-7) 68) (1-22) | (7-144)

*A= adults , L= larvae , E= eggs.

Table {6) : The mean total numbers of major piercing sucking insect
pests, common predators and the ratio between them on okra
plants, during the two seasons, 2003 and 2004, in Qalubia

Governorate.
| Pests Predators Ratio
Mean total % predators ‘i between
ean lota Mean total occurrence to each .
Pest no. of Predatory no. of the others sucking
species | invidividuals species two ;'.ea sons per2 pests and
{2 seasons redators
sea 2003 | 2004 seasons p
Ants 2544+ 1284 A | 36.60 [2122] 28.91
A 548.24 +21.85 C. cgmea 194240888 | 2125 124.39 2422__‘ Ratio for season,
gossypi A undecimpunctat| 11.52+2.04D | 1069 |1681] 1375 | 003777
a
8. tabaci| 952623533 Orius sp. 062+003G | 0867 | 078 0.73 |Ratio for season,
) 8 P. alfierii D86+ 0.71F | 144 | 047 0.95 2004 8.05.1
Scymnus s 1658+218C [ 1595 | 2351 19.73
E"’_,{’p":s“ 330021188 sy phus sp._| 0622008G | 072 [073 | 072 cenaral
True spiders | 10.84 + 1.87E | 1268 11?:!:1! 1239 | o he two
o, seasons 7.89:1
LOSO? 6.63 L.5.0.0.05 0.16 100,00 | 100.00 | 100.00 s
' 1 L% | % %

Note : means of the same letter are not significantly different.

1112



J. Agric. Sci. Mansoura Univ., 30 (2}, February, 2005

were ; 2544 + 12,84, 19.42 + 0.88, 11.52 + 2.04, 062 + 0.03, 0.86 + 0.71,
16.58 + 2.18, 0. 62 + 0.09 and 10.64 + 1.87 individuals, in 2003 and 2004
together, respectively (Table,6).

The relationships between A. gossypii populations and means of
temperature and relative humidity were shown in Table (7). The r- values
were 0.2793 & 0.1396 (for means of temperature) and 0.2931 & 0. 6051 (for
means of relative humidity), in 2003 and 2004, respectively.
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Fig. (1): Monthly percentages of occurrence of C. carnea among other
predators on okra plants, durning , seasons 2003 and 2004, at
Qalubia Governorate.
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Fig. (2): Monthly total numbers of major piercing sucking insect pests
and their common associated predatros on okra plants, during
the two seasons,2003 and 2004, in Qafubia Governorate.
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The relationships between B. tabaci populations and means of
temperature and relative humidity were shown in Table (7). The r — values
were 0.4698 & 0.7043 (for means of temperature) and 0.7071 & 0.0548 (for
means of relative humidity), in 2003 and 2004, respectively.

The relationships between Empoasca spp. populations and means of
temperature and relative humidity were shown in Table (7). The r — values
were 0.6386 & 0.7267 (for means of temperature) and 0.1086 & 0.3183 (for
means of relative humidity), in 2003 and 2004, respectively.

Table (7} : Correlation coefficient {r) between weather factors (means of
temperature and relative humidity) and means of A.
gossypii, B. tabaci and Empoasca spp. and their common

predators.
Tested factors x means of Tested factors x means of
Tested factors temperature relative humidity
2003 2004 2003 2004 |
r- value 0.2793 0.1396 0.2931 0.6051 7
A. gossypii - = L Y=
e [ ve1is azn sot | Vpm | VSTV R
r- value 0.4698 0.7043 0.7071 0.0548
B. tabact Y= 57.165 Y=60.564 Y=-0.4398 x+
E““am" | Y275x-147800 126200 | 315400 | 31842
T r- value 0.6386 W 0.7267 J 0.1086 0.3183
; Empoasca —
PP Equation | Y=42.008c936.50 | YT 31X ) Y=3 836X Y= 0028 x
7- value 0.4117 0.6199 0.0412 0.0600 _J
predators = . =. =
EEQUation ¥=32.026x45228 | T 2“%‘%”‘ LY+ ;ég'.fg" N ;dgi’f‘

The relationships between predators populaton and means of
temperature and relative humidity were shown in Table (7). The r-values
were 0.4117& 0.6199 (for means of temperature) and 0.0412 & 0.0600 (for
means of relative humidity).

In conclusion, abtained results indicate the important natural role of
the predators as biocontrol agents against major insect pests, especially A.
gossypii on okra plants. Magnifying the natural role became necessary for
future releases of most common predators such as C. carnea, C.
undecimpunctata and Scymnus spp. in okra and other fields, that are
attacked by piercing sucking pests, especially A. gossypii. Using such
biocontrol agents must be inciuded in Integrated Pest Management (1.P.M.)
strategies against these major pests.
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