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Abstract

The present study was carried out at Sakha Agric. Res. Station to
evaluate the effect of four cotton planting dates (March 16, April 2,
April 16 & May 1 during 1990 and March 11, March 26, April 8 & April
22 during 1991 season), on the population density of certain predators
as well as the effect of three prevailing weather factors (temperature,
relative humidity and wind speed) on the population changes of such
predators.

Results obtained could be summarized in the following points :

- Three peaks of abundance were observed for C.undecimpunctata,
Ch.carnea, Scymnus spp and Orius spp. during the period of study
from May to October.

- P.alfierii was the dominant predator and its population occurred
throughout the whole period of cotton season recording two peaks
of abundance during July and August.

-The seasonal abundance of true spiders shovyed two peaks during June
and July.

- The total population of predators fluctuated and recorded three peaks
of abundance during June, July & August (1990) and July, August &
September (1991 season).

- The peopulation of C.undecimpunctata (1990 season), Ch.carnea,
P.alfierii, Scymnus $pp., trie spiders (1991 season) were insignifi-
cantly affected by planting dates. Meanwhile, the population density
of C.undecimpunctata (1991 season) and Orius spp. were affected
significantly by sowing dates. '

- Temperature and wind speed were the main weather factors affecting
the population changes of C.undecimpunctata, Ch.carmea ,Orius Spp.
and Scymnus spp. Meanwhile, temperature and relative humidity
played an important role in the population changes of true spiders.
Also, temperature factor was positively highly significant on the pop-
ulation changes of P.alfierii and the total population of predators.
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INTRODUCTION

It is well known that the use of pesticides ﬁas been the basis of most efforts
to control cotton pests regardless any other considerations. Recently, the Ministry
of Agriculture began to implement new strategies for. the conscious use of pesticides
in pest control management. Among these strategies: the biological control of cer-
tain serious pests attacking cotton plants .

The study of fluctuation of the population densities of the predators is believed
to be of utmost importance in enlightening integrated control. Studies on predators
occurring in cotton fields have been conducted by several authors (Hafez, 1960;
Azab et al., 1965. Samy, 1972; Ali et al., 1975; Barania, 1979 and Boraei et al.
1993).

The aim of the present investigation is to evaluate the effect of cotton planting
date on the population fluctuation of six predators occurring in cotton fields as well
as the effect of three prevailing weather factors (temperature, relative humidity
and wind speed) on the seasonal abundance of such predators.

MATERIALS AND METHODS

Experimental design

The present investigation was carried out at the farm of Sakha Agric. Res.
Station, Kafr El-Sheikh Governorate, during 1990 and 1991 cotton seasons. One
area of 16 feddans was divided into 16 plots of 1 feddan each. The field was planted
with Giza 75 cotton variety on March 17, April 2, April 16 and May 1 during 1990
season and March 11, March 26, April 8 and April 22 during 1991 season. The nor-
mal agricultural practices were followed and no insecticidal treatments were applied
during the whole experimental period. Complete randomized blocks design with 4
replicates for each date was adopted.

Population density of natural enemies :

Direct count on the spot, of the arthropod predators in cotton fields was car-
ried out in weekly samples of 25 plants for each plot to determine the abundance of
the prevailing.predaceous species according to Hafez (1960) technique. Samples
were chosen at random from both diagonals of the inner square area of each plot.
Sampling started form the first half of May during 1990 season and late in April
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during 1991 season and continued till the end of the season.

The predators species of lady-bird beetles, Coccinella undecimpunctata
(Reiche) and Scymnus spp., ahhid lion, Chrysoperla carnea (Stephens); rove beetle,
Paederus alfierii (Koch); anthocorid bug; Orius spp. and true spiders were taken into
account. The number of each species per plant was recorded.

Duncan's multiple range test was used to partition the means into significant
ranges (Snedecor, 1956), also computer program (MREG2) was used for estimating
the simple correlation coefficients between the prevailing climatic factors
(temperature, relative humidity and wind speed) and the population of these preda-
tors. The partial regression coefficients were used to emphasize the relative impor-
tance of each factor.

RESULTS AND DISCUSSION

Data presented in Table (1) indicate the population density of certain preda-
tors which occurred in cotton fields as influenced by dates of planting during 1990
and 1991 cotton growing seasons .

1. Lady-bird beetle, C.undecimpunctata :

During 1990 season, data showed that the population of such insect fluctuated
during the period of study showing two peaks. The first one occurred on August 3 in
plots planted at the second and third sowing dates, whereas it occurred one week
later in that planted at the first and fourth dates of planting representing 60, 52, 63
and 60 beetles/100 plants, respectively. The second peak was reached on Septem-
ber 14 in plots planted on the first, third and fourth dates of planting, and one week
later in that planted at the second date of sowing recording 83, 79, 71 and 74
beetles/100 plants, respectively.

In 1991 season, three peaks were observed in plots of the first two planting
dates, while the rest two planting dates revealed two peaks only. The three peaks of
the first and second planting dates occurred on May 17 & 24, August 23 & 16 and
September 20 representing 112 & 79, 89 & 75 and 102 & 84 beetles/100 plants,
respectively. Cotton plants of the third and fourth planting dates harboured two
peaks which occurred on August 16 and September 27 represented by 82 and 80
beetles (the first peak) and 85 and 89 beetles/100 plants (the second peak).
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Statistical analysis of the data revealed no significant differences in 1990

cotton season. On the contrary, a significant difference between the first planting

date and the other three dates in 1991 season was recorded.

The mean population densities of the predator on plants of the four planting
dates in 1990 were 57.38, 51.76, 47 and 45.72 beetles/100 plants, while those in
1991 were 55.13, 47.8 and 43.65, respectively (Table 1).

Table 1 . The effect of planting date on the population density of six predators occurring on cotton plants
at Sakha region, Kafr El-Sheikh Governorate, during two successive cotton seasons 1990 and

1991.
Predators Planting date
1990 Season 1991 Season
March 17| April2 | Aprit 16 | May 1 | March 11 |March 26 | April 8 | April 22

C.undecimpunctata 57.38 51.76 47.00 45.72 55.13a | 47.68b | 47.80b | 43.65b
Ch.carnea 11.95 12.10 11.84 11.44 13.78 13.50 12.86 12.95
P.alfierii 91.29 86.62 89.68 77.00 64.04 63.18 55.95 58.35
Scymuns spp. 41.29 39.62 39.11 36.06 41.43 43.05 39.95 39.45
Orius spp. 21.38a| 18.67 ab| 17.89 ab| 15.89b| 22.43a| 20.23ab) 18.48b | 17.95b
“True spiders 35.76a| 34.33a| 31.68ab| 27.67b| 36.87 35.36 34.43 29.85
Total 259.05 a| 243.10 a} 23.21 b | 213.78 ¢| 233.70a| 223.00 [209.48 bc| 202.20 ¢

Means follqwed by the same letter are not singificantly different at 5% level.

2. Aphid lion Ch.carnea :

Results in Table (1) show that the mean numbers of the predator harboured by

cotton plants of the four planting dates tested were 11.95, 12.1, 11.84 and 11.44
individuals/100 plants in 1990, while it reached 13.78, 13.5, 12.86 and 12.95 in
1991, respectively. There were no significant differences between the aforemen-
tioned predator numbers.

The population of aphid lion revealed three peaks in both seasons. In 1990, the
first peak appeared on June 22 in plots planted at the first date of planting, while at
the other three dates the peak appeared one week later. The second peak was re-
corded on August 24 in plots of the first and second planting dates and one week lat-
er in that of the third and fourth dates. The third peak was noticed on September 28
in plots of the first, third and fourth planting dates, and on October 5 in that of the
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second planting date.

In 1991, the population showed the same trend of fluctuation as the previous

season.
3. Rove beetle P.alfierii :

Concerning the effect of planting date on the population density of P.alfierii,
the statstical analysis of the data induced no significant differences between means
of the predator harboured by cotton plants of the four tested planting dates during
1990 and 1991 seasons. The mean numbers of rove beetles per 100 plants were 77
t0 91.29 in 1990 and 55.95 to 64.04 in 1991 (Table 1).

The predator population revealed two peaks in both seasons. In 1990, the first
peak was observed on July 20 in plots of the first, third and fourth planting dates,
while it was on July 27 in that of the second planting date recording 297, 254, 226
and 247 beetles/100 plants, respectively. The second peak was noticed on August
24 on cotton plants cultivated at the first, second and fourth dates, while it oc-
curred one week later on that of the third planting date, represented by 194, 215,
173 and 189 beetles/100 plants, respectively.

Regarding the population of the predator in 1991, the first peak was observed
on July 5 on plants sown at the first, second ‘and fourth planting dates, while it was
on June 28 for the third date, recording 227,192, 170 and 183 beetles/100 plants,
respectively. The second peak occurred on August 23 on plants sown at the first and
third dates, while it was noticed one week later on that sown at the second and fou-
rth dates. recording 103, 115, 91 and 78 beetles/100 plants, respectively.

4. Lady-bird beetle, Scymnus spp. :

According to Duncan's multiple range test, the differences between the means
of the predator population at the four planting dates were not significant in both sea-
sons. It ranged between 41.29 to 36.06 and 43.05 to 39.45 beetles/100 plants for
1990 and 1991 cotton seasons, respectively.

The population, in both seasons, exhibited three peaks. In 1990 the first peak
was observed on June 22 in cotton fields planted at the first and third planting
dates, whereas it was found one week later on that planted at the second and fourth
planting dates recording 76.70, 84 and 63 beetles/100 plants, respectively. The
second peak was observed on July 20 on plants of the first planting date and one
week later on that of the other three dates of planting represented by 39,29,40 and
33 bheetles/100 plants, respectively. The third peak was found on August 31 on
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plants cultivated on April 16 and one week later on that cultivated on March 17,
April 2 and May 1 showing 73, 92, 87 and 67 beetles/100 plants, respectively.

With regard to 1991 cotton season, in each date, the three peaks occurred
during the last ten days of June, first ten days of August and Second ten days of
September.

5. Anthocorid bug, Orius spp :

The mean number of the population in 1991 season was 22.43, 20.23, 18.48
and 17.95 bugs/100 plants of the four planting dates, respectively, while the re-
spective numbers reached 21.38, 18.67, 17.89 and 15.89 bugs/100 plants in 1990
season. Also, the statistical analysis of the data show significant differences be-
tween the mean numbers of bugs in the fields of the four planting dates in both sea-
sons (Table 1).

Regarding the population in 1990, three peaks were observed on the four
planting dates except with that sown on May 1, two peaks only were recorded. The
first one occurred on June 8 repesented by 25,23 and 19 bugs/100 plants on plants
of the first three planting dates, respectively. The second peak occurred in the first
half of July represented by 47, 37 , 36 and 37 bugs/100 plants, respectively,
whereas the third peak was found on September 7 recording 43, 35, 32 and 31
bugs/100 plants, respectively.

Also, the population in 1991 showed three peaks on all planting dates studied.
The first peak occurred during second ten days of June, the second peak during the
third ten days of July and the third peak was recorded during the second ten days of
September.

6. True spiders

Data presented in Table (1) show the occurrence of true spiders in cotton
fields cultivated at four planting dates in 1990 and 1991 cotton seasons. The statis-
tical analysis revealed significant differences between the means of the true spiders
at the four tested planting dates during the first season, but no significant differenc-
es were observed in the second season. The mean numbers of the predator in cotton
fields cultivated at four planting dates in 1990 season were 35.76, 34.33, 31.68
and 27.67 spiders/100 plants and those of 1991 were 36.87, 35.36, 34.43 and
29.85 spiders/100 plants respectively.

Regarding the population fluctuation of true spiders in 1990 season, it is obvi-
ous that two peaks were recorded, the first one was observed during the third week
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of June and represented by 64,57, 57, 59 and 43 spiders/100 plants of the first,
second, third and fourth planting dates, respectively, while the second peak was ob-
served during the third ten days of July and the respective numbers were 81,66,
67 and 59 spiders/100 plants.

In 1991, the population fluctuat_ion followed the same trend as that of 1990
recording two peaks. The first peak was observed during the second week of June
represented by 93, 69, 69 and 62 spiders/100 plants. The second peak was noticed
during the third ten days of July recording 75,65,59 and 43 spiders/100 plants, of
the first, second, third and fourth planting dates, respectively.

It is obvious that in both seasons, the population of spiders began to increase
again from the last week of September till the second week of October.

7. Total natural enemies :

The population fluctuation of natural enemies counts were achieved during a
period started in late April and extended to late October. Such population started to
appear in relatively low numbers in both years and then fluctuated during the period
of study exhibiting three distinct peaks. In 1990, the three peaks appeared in mid
June, the third ten days of July and the third ten days of August. The three peaks of
predators in 1991 were noticed during late June and early in July; the third ten
days of August and the second ten days of September (Table 2).

Regarding the effect of planting date on the population density of total natural
enemies (Table 1), statistical analysis of the data revealed highly significant differ- '
ences between means of the total natural enemies harboured by cotton plants of four
planting dates in 1990 and 1991 cotton seasons. In both seasons, cotton plants of the
first planting date harboured the highest mean number of total natural enemies fol-
lowed descendingly by that sown at the second, third and fourth dates recording
259.05, 243.1, 237.21 and 213.78 predators/100 plants (in 1990), respectively,
while it was represented by 233.7, 223,209.48 and 202.2 individuals/100 plants
(in 1991), respectively.

From the aformentioned results, it could be concluded that the population den-
sities of the predators were affected by the planting date. Cotton plants cultivated
early (first and second planting dates) harboured higher number of predators than
that sown lately (third and fourth planting dates). This result was clearly noticed in
case of Orius spp. in both two seasons, C. undecimpunctatain 1991 and true spiders
in 1990 season. Also, the population of the total natural enemies was affectd signifi-
cantly by the planting date during the two cotton seasons.
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Data also revealed that the common dominant predator recorded on cotton
plants of four planting dates during the two seasons was P.alfierii. The other preda-
tors could be arranged descendingly according to their mean numbers as follows :
C.undecimpunctata, Scymnus spp., true spiders, Orius spp. and Ch.carnea.

Effect of the prevailing weather factors on the seasonal abun-
dance of natural enemies

The correlation between the three prevailing climatic factors and natural ene-
mies associated with cotton plants sown early on March 17, 1990 and March
11,1991 was estimated. The results obtained are given in Tables (3 and 4).

In 1990 season, it was found that the simple correlation coefficients of tem-
perature and relative humidity with the total recorded natural enemies were highly
significant and positive, whereas it was significant and negative for wind speed
(Table 3). It should be noticed that the multiple coefficient of determination was
0.5357 for the temperature, 0.1494 for the relative humidity and only 0.027 for
wind speed (Table 4). This means that the three climatic factors were responsible
for 71.21% of the population changés of natural enemies. Meanwhile, the simple
correlation coefficients of 1991 season reveal that the effect of temperature was
highly significant and positive while the effect of relative humidity and wind speed
was insignificant and positive. The three climatic factors were responsible for
71.33% of the population changes. -

Temperature seemed to be the most important factor affecting the population
density of the total recorded predators in cotton fields, as it was responsible for
53.57 and 66.39% of the population changes in 1990 and 1991. Relative humidity
and wind speed have a weak effect.

In both seasons, the effect of temperature on the population changes of the
natural enemies was significant with all studied predators except with Ch.carnea (in
1990 and 1991) and Scymnus spp. (in 1990), insignificant effect was observed.
Moreover, temperature affect positively the population changes of all predators
studied except with C.undecimpunctata, the effect was negative.

Relative humidity induced insignificant effect on the population changes of all
predators studied except with P.alfierii and Orius spp., the effect was significant
positively 1990.

With respect to the effect of wind speed, on the population changes of all pre-
dators, insignificant effect was observed with all predators except with Scymnus
spp. and Orius spp. (in 1990) and C.undecimpunctata and Ch.carnea (1991), signifi
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Table 4 . Direct and joint effect of temperature, relative humidity and wind speed on the populations of
natural enemies .

1990 cotton season

Source of Coefficient of determination (R?-)
variation C.undecim | = Ch. P, Scymnus Orius True Total natural
punctata | carnea alfierri Spp. spp. spiders enemies
Temperature 0.4551 0.0123 | 0.4775 | 0.0684 | 0.1219 0.2931 0.5357
Relative humidity] 00002 | 0.0102 [ o.1069 [ 0.0004 | 0.0021 0.1013 0.1494
0.0057 | o0.1725 | ©0.0749 | 02020 | 0.3717 0.0001 0.0270
Wind speed
" 0.4610 | 0.1950 | 0.6593 | 0.2708 | 0.4957 0.3945 0.7121
Joint effect 0.5390 0.8050 0.3407 0.7292 0.5043 0.6055 0.2879
1991 cotton season
Source of Coefficient of determination (R2)
variation C.undecim |  Ch. P. | seymnus Orius True  |Total natural
punctata | carnea alfierri spp. spp. spiders enemies
Temperature 0.2420 0.2328 0.4609 0.3276 0.1903 0.3208 0.6639
Relative humidity] 00003 | 0.1558 | 00481 | 0.1286 | 00115 | 01795 0.0280
0.1699 0.1809 0.0847 0.1066 0.0145 0.0003 0.0214
Wind speed f
0.4122 | 05695 | 05937 | 0.5628 | 0.2163 | 0.5006 0.7133
Joint effect 0.5878 | 0.4305 | 0.4063 | 04372 | 0.7837 | 0.4994 0.2867

cant and negative effect was recorded.

The direct and joint effect of the three climatic factors on the population
changes of the six predator species under inspection in 1990 reached 46.1 , 19.5,
65.93, 27.08, 49.57 and 39.45 % for C.undecimpunctata, reacled, P.alfierii, Scym-
nus spp., Orius spp. and true spiders, respectively.- The respective values of joint
effect in 1991 were 41.22, 56.95, 59.37, 56.37, 56.28, 21.63 and 50.06%, re-

spectively.
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