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ABSTRACT

Field experiments were carried out to identify and estimate the abundance of soil
mites undemeath apple trees throughout June/Dec. 1997 at Kafer El-Dawar region,
Beherra province. Results indicated the occurrence of different mite species of four
suborders of Onbatida, Gamasida, Actineda and Acaridida. The mean totai numbers from
June to December on tivee replicate to were 1303, 246.2, 2823 and 218.7, respectively.
Cribatida was the highest abundant. Also, monthly vanations among the mite species were
noticed.

Twenty soil-mite species belonging to fifteen famifies were found underneath
soll associated with apple trees, including parasitoids, predators and mites of
uncertain feeding habits during the periods of investigation.

In addition, the comparative efficiency of neoron (Bromopropylate), cidial
(Penthoate) and biofly (Beauvaria bussiana) on tested-either soil mites or mite
species on the above phylophagous ones on apple leaves was studied. Resulls
indicated that the test-material induced the highest reductions in Aculops malus
(Zaher and Abou-Awad}, Panonychus ufmi (Koch) and Tetranychus urticae (Koch) on
leaves after 7 days as well as tested for fong periods of 4 months after application. In
addition there were sensitivity of soil mites to the test-pesticides after 7 days with
higher sensitivity of Acaridida significant difference were noticed among inspection
periods and average percent reductions iri rmite species on apple leaves and those in
soil underneath trees.

INTRODUCTION

A reduction yield and quality of apple can be attributed to the resuit of
increased pest populations as insects, pathogens, weeds, snails and mites.
Mite species were fcund to be the highest abundance of different systems
(El-Halawany et al, 1989, Ehsan and Farrag 1997; and Farrag and Zakzouk
2002). Studies were conducted to investigate the abundance, species
composition of soif mites and influence pesticides; Perdu and Crossley 1990;
Al-Assuity and Khalld 1995; Lee Y.O. et al,, {1997); Mesbah et al., 2000; and
Mesbah et al., 2001).

Many of soil mites are usefui for feeding on types of prey, including:
Coliembola, larvae of diptera and immature stages of mites and nematodes
(Sardar and Murphy (1987); Walter (1989) and Walter et al (1989)). Also, El-
Assiuty (1991) mention that some oribated mites plays an impoitant part as a
predator of soil nematode melordogyne.

Multi-application of insecticides or acaricides has a significant
negative effect on the abundance of mites especially predacious mites and
caused contamination soil {(Salminen and Sulkava 1998). Therefore, the aim
of this work is to determine the comparative distribution of soil mite species
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underneath apple trees at Kafer Ei-Dawar region. It addition, the efficacy of
some chemical and biocide treatments are considered to be promising
approaches for suppressing the population of certain mites against mite
species on apple ieaves and to soil mites as initial and residual effect tested
compounds) moreover the long effect (from Sep till Dec) to be consider a
data to express contamination of soil.

MATERIALS AND METHODS

Pesticides :

» Neagron 50% EC (Brcmopropyiate).

» Cidial 50% EC (Phenthoate).

* Biofly 100% L (Beauvaria bassiana, 3x10° sporest/cm’).

The used rates were 0.04, 0.3 and 0.15 L/100L water from the above
mentioned pesting, respectively. The survey and relative distribution of soil
mites were carried out using three replicates each replicate 1000g. on apple
trees (Pyrus malus, Roseceae) variety of Anna at growers orchards at Kafer
Ei-Dawar region. The field experiments were continued throughout June/Dec
1897. Samples of soil about 1000g. were collected at monthly from untreated
plots with three replicates each treatment. They were taken at depth of 0-20
c¢m, around 50 cm of tree trunk and immediately transferred to laboratory.
Extraction of soil mite species was done as described by Zaki (1983).

The collected mites were identified by Krantz (1978) and Zaher
(1986). The system of grouping of Davis (1962) and explained by Zaki (1983)
was adopted, in which species were grouped into classes according to their
dominance levels. The dominate levels were occasionally under 5%.

In addition, the pesticides were sprayed on trunk and branches to
estimate the biclogical performance on mites. The pesticide treatments were
applied four times. Each treatments includes four trees. Al randum 40 leaves
were taken and investigative by using stereoscepic binocular microscopic.

On the other hand the effect pesticide on the mites inhabiting seil in
the area of treatment was carried out at the same time of inspecting the
leaves. Three sampie were taken for this study. The sample per replicate was
1kg of soil was check for determing the soil contamination.

Percent reductions in numbers of mobile stages of mite species after
indicated days of application were calculated by using Henderson-Tilton's
formula {Henderson and Tiiton, 1955).

The data were subjected to analysis of variance (ANOVA) and the
means were compared by LSD test at 0.05 level,

RESULTS AND DISCUSSION

Survey and relative abundance of soil mite species
Data in table (1) and Fig. {1) indicate the mite species found in scil
underneath apple trees through inspection period of June/Dec 1997. The
following four suborders were identified, Oribatida, Gamasida and Acaridida.
4040



J. Agric. Sci. Mansoura Univ., 28(5), May, 2003

Results showed monthly variations in the mean numbers of mite suborders.
Moreover, it could be noticed that Oribatida mites had two peaks from Aug and
Nov 1997, the 2™ suborder showed in the study that Gamasida with highest peak
recorded in Oct and Actineda, where included two peaks in Sep and Dec. Mean
while Acaridida include was recorded one species with one peak in Sep.
Mesbah et al., (2001) reported that Oribatida mites had the highest occurrence
followed by Gamasida, Actined and Acaridida undemeath trees of apple, pear
and guava in Alexandria, Beherra and Monoufia governorates.

Table (l): Relative abundance of soil mite species under apple trees at

Kafer El-Dawar region,1997.

e

Suborder and . . Mean numbers of mite species/imonth
family of Acari Mite species ye July T Aug | Sep | Oct | Nov [ Dec [Total] % [Means
I- Oribaiida i X
Northroidae Nothrus sp 10312101397 (100 (252.7] 240 [ 150 [145.7/112| 208
Zygonbatula sayedil 07 | 53 | 3171303100 183 93 (10586 81 151
Siculobata sicula 58.7 [733[1033[713]910] 1910 11513]7400[567 [ 1057
Oppidag Oppia sticta 33123 | 931210, 00 53 [10.71520! 40 74
Muitioppia wiisont | 47 | 50 [100] 23 119.0] 103 [ 43 [556] 43 8.0
Oppiella aegyptica | 0.0 { 23 [ 07 [ 601 17 [ 07 |83 [187] 15[ 28
Oribatulidas Euscheiovibates 00| 03 {103 | 33 |[16.0| 373 |143(815] 63 1186
sp.
Protoribatesspp. | 0.7 | 00 | 40 | 60 | 87 | 00 [ 17 [210] 16 | 30
Galumnidae Allogalumna 07 | 73 | 73] 23 ; 70 140 | 00 1386} 30 55
onfluens i
Euphthiracaridae |Euphiracarus sp 00 | 23|63 [ 47 T 00 43 70 |186 | 14 2 7__{
Epilohmannidae  (Epilohmanma 00| 00 | B0 | 501001 13 03 |246 189 35
cylindrics |
Total 79.1 [1193[2246(1622'189 1] 3065 [222 211303
Y% 61 92 1721241145 235 [17.1
1l- Gamasida
Pamolaspidaz | Gamshalaspis 60 | 43 | 57 | 143743 167 |250|1463] 61| 209
Phytosiidae Amblyseius messor| 03 | 07 | 00 | 60 [120| 203 {157 (5501230 79
Uropodidae Uropoda miselfa 07 |00 | 03] 73" 50 6.0 43 |236| 99 34
. Macrocheles I
Macrochelidae monchaciska 00| 03 00| 10 i 70 80 50 {213 | 66 30
Total [ 7.0 | 53 | 6.0 [28.6[98.3, 51.0 |50.0 |246.2
% 28 | 22 | 24 1116 ,39.9] 20.7 {201
[lii- Actinedae !
:Pygmephendas | Bekerdenia sp 73 [ 70 141787011531 903 [1377/3563]785] 552 |
Stenotarsone mus
Taronemidae paliidus 00| 00 0.0 1.3 1103 30 43 {1190) 39 27
Cunaxidae Cunaxa setirotris Q7 | 00 | 43 | 77 12871 11.0 | 57 1580]{118] 83
Spinibdella
Spintbdelhdaes bifurcata 03 [ 001030} 90 83 731289 58 41
Total 83 1 7.0 {47.0{99.0863.3| 112.6 1185.0/482.2
% 1.7 [ 14 | 9.5 [ 2011129 | 229 | 315
V- Acrididae
Tyrephagous
Acaridae putrescentiae 40 | 47 | 477940537 50 1072197100 | 3 4‘1
%o 18 | 21 [ 217428 ;244 2.3 4.9
Among total of
lsuborders 98.1 [136.3/325.3 383.8,L404.4 475.1 1237.9 3050‘91— I3
% 48 [ 66 [158 186 19.6| 231 | 115 1 |
Results showed that suborder Oribatida mite species was

representatively Nothrus sp.; Z.sayedi and S.sicula, O.sticta, M.wilsoni and
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O.aegytica, Euscheleloribates sp. Protoribates spp., A.confluens, Euphiracarus
sp. and E.cylindrics. it was obvious that, S.sicula was abundant, mites represent
the highly (56.7% followed by Nathrus sp. with 11.2% of Oribatida Table I).

In case of suborder Gamasida, the following mite species were identified
G.variabilis ~ (Parholaspidae), Amessor (Phytosiidae) M.monchaolska
{Macrochalidae) and U.misella {Uropodidae). The highest percentage of
abundance was noticed in G.variabilies indicating 61.1% of Gamasidae (Table 1).
On the other hand concerning the four soil mite species suborder Actineda,
was Bakerdania sp. (Pygmephoridae), S pallidus (Tarsonemidae),
C.setirostis (Cunaxidae) and S.bifurcata {Spinibdellag) as indicated in Table
{l). Bakerdania sp. was the highest existing sp. Which reached 78.5%
foilowed by C.setirostris with 11.8% of Actineda.

Conceming suborder Acardida, t was found that was the only
T.putrescentiae was the alone species with a total number of 219.7 trough Jun/Dec.
in 1890, Perdue and Crossley reported that the most soil mites were found in
the 0-5 on zone, in which a highest moisture content occurred and was the
zone of maximum root biomass and microbial activity.

Data in Tabie I WAS indicated that the total numbers of Oribatida,
Actineda, Gamasida and Acaridida were 1303, 492.3, 246.3 and 2197
individuals, respectively. In addition the differences in number of mites were
noticed during the period of investigation. Al-Assuity et af., (1993) reported
that the monthly variation of Oribatida depending on vegetational types, time
and sites, while no significant differences were showed with other Acari.

350
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Fig. (1): Monthly variation and population densities of mite suborders
inhibiting soil under apple trees in Kafr El Dawar, 1997.

The biological performance of pesticides against the mife species on
anple ieaves was shown in Table |l. Application of bromecpropylate {neoron),
phenthoate {Cidial) and B.bassiana (Biofly) induced 60.9%, 70.0% and 81.3%
reduction in apple rust mite A.malus, respectively after one day from
application.
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Table (Il): Efficacy of chemicals and biocide treatments as a percent
reduction of some mite species on apple leaves at Kafer E|-
Grand

Dawar region
Average average
Oct | Nov

Mit Percent reductizn {% R) after days and months of
el 'ees Treatrnent application
spec! id, [ 3d. [ 74, [1ad. | 21d. [ 284. ] 350. | Gept
Bromopropylate | 600 | 890935 | 966 | 951 | 990 Ee ) E} o[ 983 [1000[ 93 8
AB
78.9 887

o d bc | bd | ab [ ab | ab | ab a ap a
Phenthoate 70.0 711 (789863581 (78.2/888 980203 1000

c cd | ed | be | ab [ be | ab 1 a D A
B bassiana 8131908938 |9%1,997[998 (597 (1000(100.0|1000| 96 4
L cd bc | 8¢ | bc | @b | ab | ab a a a A
Bromopropylate | 30.0 | 614 | 75.9 | 88.2 | 96.4 | 985 | 598 [1000 100.0‘[10.0 850

ef d cd bc | ab | ab ab a4 | & a

Phenthoate 687 /582 750|968 988|783 875596757 551|804 (840
c bc | ab | b | ab | ed | bc d cd | de D 8
B bassiana 484 |674[789 (8561915976 96 | 8R0 (1D00|1000| BES
de | cd | be | bc | ab | ab | ab | ab a a | BC [

Bromopropylate 51,?[622 a0 lesg 997 (1000} 997 [ 990 [ 98.5 [100.0

de d bc [ ab | ab a Lab ab | ab )

Phenthoate 56816911779 /917 |97.3 944 Lgee 1000 96.2 [ 93.5

de cd cd be ab ab ab a ab | be

B bassiana 397 (5121631665 (832880988 |93.8[1000[1000

& de d be bc be ab b a a

Grand average 6541724 8301919 (9591928 |96.7 |94.4 875875
| F |3 D C | AB |ABC| A A | BC | BC

Means followed by the same letter are not significantly different at 0.05 level by LSD test

While, the reductions in P.uimi were 30.0, 68.7 and 48.4%,
respectively. The corresponding figures were 51.6, 56.8 and 39.7%,
respectively in Turticae. Significant differences were noticed among pesticides
used and mite species. After 7 days, the test-materials gave higher reductions
in the above-mentioned mite species, On the other hand the data showed that
neorcn gave 99.9, 99.9 and 99.7% gave reduction against A.malus, P.ulmi and
T.urticae species, respectively after 35 days. Mean while the percent reduction
for cidial against the same species of mites gave 88.7, 87.5 and 99.6%
receptively. The same trend was observed with the biofly (8.bassiana), who
shows 99.7, 96.6 and 9B.8% reduction respectively in the same three mite
species In 1997, Zakzouk and Farrag mentioned that Neoron 50% and Tridex
B0% (Mancozed) decreased significantly numbers of the citrus rust mite,
Phyllocopftuta ofeivara (Ashmead) and the citrus flat mite, Brevipalpus
obovatus (Ponnadieu) on novel orange trees at Sabahia, Alexandria.

Aggregation of soil mite species underneath apple trees was estimated
in relation to the influence of pesticide (Table IIt). Biofly, Cidial and Neoron
showed lowest the effects on suborders of Oribatida, Gamasida, Actineda and
Acaridida after 1 day. The percent reductions was ranged from 1.5 to 30.8.
Acaridida appeared to be pesticides-sensitive species and percent reductions
were 67.2, 75.7 and 84.4% for Neoron, Cidial and Biofly, respectively after 7
days. On the contrary, Gamasida was the highest resist suborder which
showed 13.7-58.6% reduction with the pesticides used after 35 days. These
treatments induced higher reduction reached 92% on Cribatida, Actineda and
Acaridida suborders.Mean while the results was 51.5%, 5.54% and 100.0% for
Biofly, Necron and Cidial on Gamasida suborder.
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Table (lil): Efficacy of chemicals and biocide treatments as a percent
reduction of some mite species in soil under apple trees at
Kafer El-Dawar region

ul af f ef a a a a

Su'bordng rremtmont [Percent reduction (;,’ap;)i:g?;:ays and months sf] Average_i’_asez:ej
ofacan 1d. | 3d. | 7d. | 14d, | 21d. | 26d. ] 35d. | Sept| Oct [Nav | | |
Bromogropylate | 208 (211 (6356401721754 925559938 |93.2|652
iy ij { f ef e c bc c [ F !
Phenthoate 250405 |717 |[666 720|687 |99.5 (986|675 (795d| 749|691 |
i gh de el et ab ab b b e |ABC| C [
B bassiana [234]337 1793 ?97]882 8' 6829851317 [245/630 _4|
j | gh | de | de J cd | de | ¢ | bc | i G J
Gamasica |Bromopropylate (307 [21.6 1 586 (471 497 (227 [ 541727763603 | 944
hi i 1g gh g 1 fg ef de 2 H
'— Phenthoate 16415381137 1269(6131000(100.0{100.0[1000(1000]| 67256 14\
| § fg ik I f a a a L' a [CcD| D |
B bassiana 94 (2441526679444 270515667907 829 | 59 f !
1k | ’ I e | gh | g e c dea H J
Actineda WBromopropylate 41h 422|718 774 \ 847 | B835|97011000[10001100Q: 76 1 ‘
gh af de d de ab a a a AB J
Phenthoate 262396765 |729{731|99211000Q(1000{1000[773 | 765|747
th gh de 1 ef ef ab a a a de A l A
! B.bassiana 16/ 1389 (7761635818955 989 1100.0;100.0} 572317186
? JT de f de | bc a a a fg | DE i
mempylaw 76 | 343672643684 (1000|100.0]1000 mo.o!ﬁo 742 |
a A ¢
7]

\Phemhoa(e 308 (413757 (73 ?T'fa,a 759|97419141914|701|765{731

| hi gh e ef | cd be s14] b [ e J_E!CD B
1 ! i
| 8 bassiana 301(982 (944 |1000)480 278920 | 562|562 | 466 | 686

hi ap be a -gh l4 c IU g gh EF
Grand average 1%3 f 71;.5! asE.a B'E.'l l G%S 7ﬂ?mﬂ saB.s 734
Means followed by the same letter are not significantly different at 0.05 level by LSD test

In Nov, biofly snowed 24.5, 46.6, 57.9 and 82.9% reduction in
Oribatida, Acaridid, Actineda and Gamasida, respectively. Using chemical
pesticides, it was obvious that the highest effect was obtain on Neoron.
Mcldenke and Thies 1996 recorded that the species compositicns of treated
soil with chioropicrin fumigation affected the predaceous mites, oribatied
mites and endostigmatid mites. Salminen and Sulkave (1996) reported that
Sodium pentachlorophenate decreased microbial biemass in humus. Nassef
(1999) mentioned that pyripoxyfen, primbet, derived oil had moderate to low
effect against whitefly. .

Also, data in table (I & IIl} clarified that significant differences were
observed among inspection periods and average percent reduction in mite
species on apple leaves and scil mite species from the according to the
finding results. Moreover the efficacy against apple mite species, was lasting
for long period.
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