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Abstract

The present studies focus on the effect of different types of
dung mixed with sandy soil on three biological aspects of the
pubescent rose chafer, Tropinota squalida Scop. (Coleoptera:
Scarabaeidae), Studies were conducted under laboratory conditions
of 20-25°C and 60-65% RH. Investigated dung types were: cattle,
horse, poultry, their mixture compared with separate mud and
sandy soils.

It was found that, cattle dung was the most attractive to
adults followed by horse and dung mixture. The least attractive one
was sand. Oviposited eggs in sandy soil did not develop beyond the
second larval instar. Other ones supported development to adult
stage. The percentages of survivorship of the larval stage did not
differ significantly in the different media types except sandy soil,
were it did not exceed 3%. The survivorship of pupal stage ranged
between 5.9 and 26.6% with significant differences within dung
types.

Shortest duration of different stages was 93.3 days on poultry
dung while it ranged 105.7 to 111.3 days on other tested media.
Emerged adults longevity of males and females ranged between
19.7 to 22.6 days and 22.5 to 24.6 days, respectively, with no
yielded significant differences within tested dung. Female fecundity
was highest for one those developed on horse dung medium.

(65.4 eggs/female) and lowest fecundity was recorded in case
of using poultry dung medium {54 eggs/female).

The effect of adult's diet type on longevity and female
fecundity can be ranked into three groups. The optimal one is B.
kaber followed by P. malus , V. faba and 5. capitata occupied the
same rank while C. sinensis was the least optimal one,

Generally, tested dung in soil is essential for governing insect
stages to develop.
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INTRODUCTION

The pubescent rose chafer, Tropinota squalida Scop. (Coleoptera:.
Scarabaeidae) has recently become a serious pest on different crops in various parts
of Egypt, especially in new recdaimed lands. It causes great damage to various
plantations (Ali and Ibrahim, 1988 and Homam, 1994). This scarabaeid pest was first
recorded in Egypt by Alfiieri, 1976. Adults of 7. squalida feed on flowers, pollen grains,
young fruits and in few cases on apical parts of young plant leaves (Jannane, 1947, Ali
and Ibrahim, 1988, El-Deeb, 1992 and Homam 1994). Females are commonly
attracted to the odors of dung to oviposit their eggs in soil characterized with rich
organic matter components around the roots of host plants, where larvae and pupae
completed their development. Larvae of 7. sgualida feed on decaying organic matter
(Stewart and Toor, 1983). Farmers in Egypt are using different types of dung for
manuring and amending the new reclaimed lands characters.

The aim of this work is to study the effect of adding different types of dung
to sandy soil on different biological aspects of 7. sgualida. In addition to study the
effect of feeding on different flowers type on the adult longevity and fecundity of T.

squalida females.

MATERIALS AND METHODS
I - Biological studies on different types of dung

Insects used in these experiments were collected as adults of 7. squalida from
manure piles at Ei-Sadat area (Menoufia Governorate) during February 2001. Collected
adults were transferred in glass jars to the laboratory located at Faculty of Agriculture,
Shebin El-Kom, Menoufia University to establish the stock culture. Maintaining for one
year to produce new generations which were used in the experiments objectives.
Various organic dung were selected according to what used by Egyptian farmers for
fertilizing new reclaimed lands. Various dung types and mud, which used in the
present study, were collected from the experimental farm of El-Rahib (Faculty of
Agriculture Shebin EI-Kom). Dung types included cattle, horse and poultry were tested.
In addition, the mixed dung (cattle + horse + poultry) in the egual volume. This
mature organic dung was then freezed for 3 months at - 12°C to get red of any
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related natural enemies in these dung materials. Sand soil was obtained from El-Sadat
area. Each dung type was mixed as 15% in sandy soll by weight. Plastic pots (25 cm.
in diameter) were filled with 3 Kg /plot as an experimental unit, (replicate). Three
replicates of six treatment were used to study the percentages of survivorship and
duration of T. squalida stages on different dung types. Each three pots were filled to
their rims with each mixture, All pots were marked and arranged randomly inside a big
cage covered with wire net {120 x 120 x120 cm.). Moisture was adjusted at moderate
level by adding suitable amount of water daily in pots. Adult, males and females of 7.
squalida were kept inside metal cage (80 x 80 x 80 cm.) for one week after collected it
from the stock cuiture to allow it to mate and provided with Vicia faba flowers daily as
food. A number of 112 matted adult females of 7. squalida were introduced to the
experimental cage containing the treatments pots and provided daily with new flowers
of Vicia faba. All pots were inspected each two days, to estimate the attractiveness of
females to the different pots. Deposited eggs of each media were gently removed by
means of a brush from pots. Eggs laid in (each treatment three replicates) were kept
and maintained in other pots. Hatched larvae were carefully transferred to another pot
of the six treatments, which replaced twice till pupation. Pupal cells were placed in
pots of each treatment and wetted Yo maintain adequate moisture for adult
emergence. Duration of each immature stage and adult stage were recorded and
percentages of survivorship on each stage were estimated. Adult's longevity and
fecundity were estimated.

Analysis of variance was applied to test the differences between the
treatments and Duncan multiple range test was used for mean separations according
to Sendecor and Cochran (1967).

II - Effect of different flower types on adult longevity and fecundity of 7.
squalida females

Flowers of apple, Pyrus malus L., black mustard, Brassica nigra L.,broad bean,
Vicia faba L., orange, Gitrus sinensis L. and cabbage, Brassica oleriaceae were tested
as food for adults and to study their effect on longevity and fecundity of 7. squalida
females, Pairs of males and females were kept in glass jars furnished at bottom with
mixture of sand and catte dung. Five groups of giass jars maintained in the
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laboratory. Each group was provided with fresh flowers of one of the species
mentioned previously. All glass jars were examined daily, laid eggs were counted and
removed to another jars. Flowers were changed daily and adults of 7. sguaflida were

provided with fresh flowers.
RESULTS AND DISCUSSION
| 1 - Effect of different types of dung on some biological aspects of 7. squalida

a - Attraction of 7. squalida females to different dung media Obtained resuits
are presented in Table 1. It indicates that, the tested dung media had a significant
effect in attracting adult females of 7. squalida. Cattle media was the mast attractive
one. Mean number of attracted females was 9.3, followed by mixture dung media,
horse media, mud, poultry media and sand (7.3, 6.7, 5.5, and 4.0 females,
respectively). These results are agreement with that obtained by Smith et &/, 1983,
who mentioned that females of 7. sgualide were attracted predominantly to dung.
Also, in the same trend Homam (1954) mentioned that the population density of 7.
squalida in the farm fertilized with organic manure was higher about 2.5 to 3.0 folds
than that of unfertilized farm.

b — Fecundity Statistical analysis of obtained data shown in Table 1 revealed that,
egq laid by the attracted females of 7. sgualida was significantly different accerding to
dung types which were mixed with sand. Horse, cattle and mixture media resuited in
increasing fecundity rate to maximum of 23.6, 23.6, and 20.9 egg / female
respectively. The least fecundity rate was observed in sand soil (3.7 egg / female).
Some authors mentioned that mixing dung in soil changes the texture relatively
according to type of used dung. Mindo (1966) mentioned that heavy infestation of 7.
squalida confined to a single vineyard results from the proximity of cattle enclosures
and manure pits which formed excellent oviposition site. _

¢ — Hatchability Hatchability of oviposited eggs in different media types ranged
between 73.3 and 82.7% with non significant differences, Table 1. This obtained
results are in agreement with the finding that obtained by El - Deeb, (1992).The
hatchability % of 7. squalida eggs were 70.4, 72.8 and 76.8% at 20-25°C, at room

temperature.
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d — Survivorship rates of larvae and pupae Survivorship rates of first larval stage
(presented as percentages) did not differ significantly between different media, Table
1. This value ranged between 32.7 and 55.5%. Similar trend was observed for second
larval stage except for sand, where it did not exceed 3% Table 1. Survivorship rates
on other tested media ranged between 26.2% on poultry to 42.4% on catte dung.
Hatching larvae in sand medium did not reach to the third larval stage, Table 1.
Survivorship of third larval stage in other media ranged between 14.8 on horse dung
and 28.8% on mixed media. Regarding the survivorship of pupal stage, it ranged
between 5.9 and 26.6%. Mixed media recorded the highest survivorship where poultry
media gave the lowest survival, Table 1. These results may explain the changing in
the survivorships among 7. squalida stages thus indicating the reliable reduction in
survivors' percent as stages progressed. The only significant difference was observed
between pupal survivorship rates according to dung type tested. The dung type used
offers proper habitat suitable for larval stage development, where it represent the
main source of nutrition. In this respect, Macfarlane (1987) concluded that, the
application of the mulch of grass increased beetle damage of Papuana vuinodis on
taro Colocoasia esculenta, perhaps by providing conditions suitable for oviposition and
larval development. In addition, Bishara (1959) mentioned that organic matter retains
the moisture content and provides a certain heat during the process of decomposition,
which helps the larva of Penfodon bispinosus Kun to withstand the low temperature of

the soil during winter.

II - Effect of different media on durations of 7. sgualida reared under

laboratory conditions

a - Egg stage Eggs are non feeding stage. Variations in their developmental duration
depends on temperature figures and soil moisture content. The mean incubation
period of 7. squalida egys ranged between 16,9 and 19.4 day in poultry and cattle
media, Table 2. Tested dung can be ranked into two significant groups. The first one
included cattle,mud and horse,while the second group included mixed dungs and
poultry media. El-Deeb, 1992 found that the average of incubation period of T.
squalida were 11,2, 21.7 and 16.4 at 20-25°C.
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b - Larval stage In sandy media most of larvae failed to complete their development
and died before reaching the pupal stages, Table 2. Duration of first larval stage
ranged between 10.7 and 13.8 days on poultry dung and mud, respectively. Second
farval stage durations did not vary significantly between media used. It reached 18.6,
189, 18.1, 17.6 and 18.5 days on mud, horse, cattle, poultry and mixed media,
respectively, The variance in third larval stage duration was more evident and
significant. The shortest duration occurred in poultry dung medium as 25.6 days, while
the longest duration was in horse dung medium as 34.3 days ,Table 2. Stewart and
Toor {1983) found that larvae of 7. squalida feed on decaying organic matter.
¢ - Pupal stage The same trend was noticed for pupal stage duration. As have been
observed for larval stages, the shortest duration was recorded in case of developing
the pupae in poultry dung medium (i. e. 22.4 days). This duration was significantly
shorter than that durations observed for larvae developed in other medium, Table 2.
d - Life cycle durations Life cycle duration on poultry dung medium was
significantly shorter than that recorded for used media, Table 2 i.e 93.3 days for
poultry dung medium while it ranged between 105.7 days and 111.3 days on other
medium, Table 2. Variances of life cycles durations obtained may reflect furnish
nutriment compoanents on tested dung on larval stage.
e - Adults longevity and females fecundity Longevity of males reared on different
media ranged between 19.7 and 22.6 days, Table 2 with no significant effect of the
used media. Similar trend was observed for the females where it ranged between 22.5
and 24.6 days.

Female fecundity ranged between 54 eggs/female, when females developed
on poultry dung medium and 65.4 eggs/female, when females developed on horse
dung. Fecundity seemed to be in harmony with life cycle duration, Table 2.

111 - Effect of feeding on different flower species on longevity and fecundity
of 7. squalida

Obtained results are presented in Table 3. Male longevity ranged between 25.6
and 34.7 days when it feed on C sinensis and B. kaber flowers, respectively. There

were significant differences among the tested flowers, Table 3. C sinensis resulted the
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shortest longevity of T. sgualida females (23.6 days).The other types of flowers used
as diet gave a range of 29.7 to 31.9 days with no significant differences among them
Table 3. In the same trends, Homam (1994) found that not only the color of flowers
which governed the attraction of 7. sguafida but also the odor which played a
significant role in attraction of 7. sgualida. Also he mentioned that the number of T
squalida adult on apple flowers is higher than that on pear flowers.

Female fecundity of 7. sguafidz followed some what similar trend to male
longevity, Table 3. Maximum female fecundity occurred when females were fed on 5.
kaber flowers (26.9 eggs/female) while the minimum fecundity occurred when C
sinensis flowers were used as diet (21.8 eggs/female). Considering the obtained
results rank for each tested diet, we can conclude that the tested flowers, as diet for
7. squalida, can be ranked into three groups. The optimat one is 8. kaber followed by
P. malus, V. faba and B. capifata occupied the same rank, while C sinensis was the

least optimal one.

CONCLUSION

Generally, any tested dung in scil is essential for governing insect stages to
develop. Dung type had a significant effect in attracting adults females, their fecundity
and survivorship of pupal stage, whilé it was non significant differed on the three
larval instars. This, it must be controlled the different stages in dung before distributed
in soil. The variance on the effect of flower types on longevity and female fecundity

was more evident and significant differed.
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Table 1. Effect of dung type on the attractiveness, fecundity, hatching of deposited
eggs and survivorship of 7. sgualida stags

Mean
Type of | numbers Survivroship
dung of Fecundity | Hatching%
added attracted Larval stages Pupal
females First | Second| Third | stage

Sand 4.0 3.7¢ 73.3° 32.72 | 2.8° - -
Mud 5.0 16.8" 79.2° 45.2° | 34.5° | 21.72 | 9.8°
Horse 6.7 23.6° 74.4° 55.5° [ 34.7% | 14.8% | 13.7°
Cattle 9.3 23.2° 73.8° 56.1° | 42.4° | 21.72 | 6.9°
Poultry 5.0¢ 9.6 82.7° 54.8° | 26.2° | 24.9° | 5.9%
Mixture 7.3° 20.9° 70.8° 52.4° | 40.8° [ 28.8° | 26.6°
F value 9.79™ 43.8™ 0.31 1.06 | 6.5 2.7 | 142"

Means in each column with the same {etter are not significantly different, (P < 0.05)

using Duncan multiple range test.

Table 2.  Eifect of dung type on biology of laboratory reared 7. squalida at 20-25°C

Type of Larval stage Adult longevity
Egg Pupal Life
dung Male Female Fecundity
stage 1= 2™ 3¢ stage | coycle
added
Sand 182* | 109% - - - - - - -
Mud 19,22 13.8° 18.5° 30.4° 27.2° 109.22 21.5° 23.0° 62.7°
Horse 19.1® 12.2% | 18.9° 34.3° 26.8° 111.3° 19.7° 22.5° 65.4°
Cattle 19.4° 11.9% 18.1° 29.7° 26.6° 105.7° 22.6° 23.4° 59,43
Pouliry 16.9° 10.7¢ 17.6° 25.6° 22.4° 93.3° 20.7% 24.6° 54.0°
Mixture 17.6° 12.6* 18.5° { 31.5* | 27.8° 108.0° 21.6° 23.8° 62.7°
F value 3.8" 35" 35" 9.14™ 6.9" 11.3" 0.3 0.3 4.5

Means in each column with the same letter are not significantly different, (P < 0.05)

using Duncan multiple range test.
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Table 3. Effect of food type on longevity of 7. squalida adults and females

fecundity at (20-25°C and R. H. 50-60%).

25

Fecundi
Species of Adult longevity vy
flowers (eggs/female)
Male Female

Pyrus maius 28.5% 29.7° 24.1%%
Brassica kaber 34.7° 30.8° 26.9%
Vicia faba 33.1% 30.6° 22.5°
Gitrus sinensis 25.6¢ 23.6° 21.8°
Brassica 30.7 31.9° 25.6°
capitata
F values 11.6™ 7.47 3.4

Means in each column with the same letter are not significantly different, (P < 0.05)

using Duncan multiple range test.
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