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ABSTRACT

The predatory phytoseiid mites Euseius scu-
talis (El-Badry) and Typhlodrompis swirskii
(Athias—Henriot) successfully developed and re-
produced on strawberry leaves, infested with
mymphs of the two-spotted spider mite Tetramy-
chus urticae kock as prey, of both Yaeel (smooth
slight hairy) and Vantana (rough dense hairy) cul-
tivars indicating a different effect of leaf surface
on their behaviour at 27° C and 70% RH.Yaeel
leaf was the most appropriate surface and Vantana
ones was the least. Longevity was the greatest on
Yaeel (31.92 and 28.48 days) and the shortest on
Vantana (19.40 and 15.50 days) for each predator,
respectively. The total number of eggs/ female
was 39.00 and 41.34 on Yaeel and 21.02 and
19.68 on Vantana, respectively. Population of the
two predators multiply 29.21 and 2741 in a gen-
eration time of 15.78 and 13.93 days on Yaeel,
whilst they were (Ro= 14.77 and 14.79) and (T=
14.26 and 12.55 days)on Vantana, respectively.
Life table parameters also indicated that the
smooth Yaee! leaves are better host-plants for
predators in terms rm and e™. Trichomes charac-
teristics on midrib and blade of Yaeel and Vantana
strawberry leaves were determined.

INTRODUCTION

Increasing the demand of fresh strawberry,
Fragaria ananassa Deuchesne, particularly in
foreign markets, encourages growers to expand
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strawberry caluvations an o Epypt. Several -lugh
guality strawberry coltivars. as well, have been
introduced und as a resuit, several pests and dis-
eases have prevailed the fields. Some of them
cause important cconomical damage. such as the
two-spotted spider mite, Tetranychus writicae
Kock. Now, i has been documented that the
predatory phytosenid mites could have acheived
excellent control tor phytophagous mites and sev-
eral small mscets (Graut and Richards, 1992;
Abou-Awad et al 2000 and 2005), although there
are several factors limit the efficiency of these
natural enemics. Among these factors, leaf
richomes  and  morphological  structures.
Trichomes of host-plant could cause instability,
variable and scason-related mortalities of the
predator by entrapment on the host feaves.

On the other hand, strawberry leaves have a large
number of stomata (3()0«4()(),411111:) compared 1o
many other plants, consequently. the leaves lose
large amounts of water through transportation
(Maas, 1984). The glandular trichomes, as well
adversely affect predators by direct contact or by
exposure to theiwr volatiles (Kennedy er af 19915
Sutterlin and van Lenteren, 1997). The differ-
ence in behaviour and elliciency of the predatory
phytoseiid mites, however, may also be related to
the leaf texture (Elsawi, 1980; Aly, 1994; lbra-
him, 1997; Abou-Elella, 1998; El-Banhawy er al
2000; Saber and Momen, 2000).

In this study, the effect of lugh density of
strawberry trichomes  and  the  other  alnosl
trichome-free on the development and reproduc-
tion of two predatory plytoseiid mites, common on
strawberry cultivars, 1.¢. Luseins scutalts (El-




53¢ Sawsan Elsaw: and Alazzazy

Badry) and Typhicdrompis swirskii  (Athias-
Henriot) was investigated. Life table parameters
were also determined.

MATERIALS AND METHODS

Adult females of the predatory phytoseiid
mites E. scutalis and T. swirskii were obtained
from mass cultures maintained on the two-spotted
spider mite Turticae in experimental glass house
at the National Research Centre, Dokki.

To study the eftect of leaf texture, either rough
or smooth, on the predators viology, two difterent
strawberry cultivars were selected. Vantana with
high density of trichomes and Yaeel with almost
trichome- free, respectively.

1- Effect of strawberry leaf texure on oviposi-
tion, longevity and life table parameters

Predators were transferred to rearing substrates
consisting of sweet potato leaves heavily infested
with T. urticae. Fresh eggs (24h old) were used for
biological studies. Leaf discs of both strawberry
cultivars, i.5cm in diameter, were used as rearing
arenas in Petri dishes with the upper surfaces of
the leaves placed downwards on water- saturated
cotton. Newly hatched larvae (35 for every test)
were confined, singly, in these arenas and supplied
with Turticae nymphs. Observations of the devel-
opment were done twice a day, and reproduction
and survival once a day. Every 4 -5 days, the
predators were transferred to new strawberry are-
nas and the hatched larvae reared until maturity.
After the last moulting , males were put with the
females for mating, Males were then transferred to
new arenas and Individually of each predator
reared until their death. The eggs of the predators
were removed daily from the arenas. An abun-

dance of fresh nymphs of T urticae as prey was -

replenished daily. The effectiveness of E.sucialis
and T swirskii as predators were tested in the labo-
ratery at 27+1°C and 70+5 % RH, and 12/12 h
light/dark periods.

Data abtained were statistically analyzed by T-
test and life table parameters were calculated ac-
cording to Hulting et al (1990).

2- Examination and photographing of straw-
berry leaf texture

To determine the smooth and roughness of
each strawberry cultivar, samples (4mm2) from
leaf area were promoted and immediately fixed in

glutaraldehyde (2.5%) from 24 h period at 4°C,
then post-fixed in osmium tetraoxide (1% 0-:0,)
for one hour at room ambient temperature (Harlev
and Fergusen, 1990). Through ascending concen-
trations of acetone, samples were dehydrated and
coated by gold sputtering. Examination and pho-
tographing were carried out by ‘T'eal Scanning
Electren Microscope (T330A) in the Central
Laboratory of Faculty of Agriculture, Ain-Shams
University.

RESULTS AND DISCUSSION
Characterizing the strawberry trichomes

Trichomes density, thickness and length on
leaf midrib and balde of Yaeel and Vantana straw-
berry cultivars demonstrated in Table (1) and
Figs. (1-4). ‘[richome length and density were an
average of [371 um and 41.93, respectively, on
midrib Vantana cultivar, whilst they were 709.93
um and 19.13 in Yaeel showing significant difter-
ences. Density of trichomes on leat blade was sig-
nificantly higher in Vantana (10.3) compared with
that ot Yaeel cultivar (5.9). On the other hand. no
signiticant detected in the length of blade
trichomes for both strawberry cultivars. It is
worth noting that thickness of midrib and blade
trichomes were almost the same (Table 1). In gen-
eral, midrib trichomes of Vantana cultivar were
denser and have more sharply and pointed end
than those of Yaeel strawberry plants.

Impact of strawberry leaf texture on deveiop-
ment and fecundity of phytoseiid predators.

Results obtained on the duration of the differ-
ent developmental stages and adult oviposition of
E. scutalis and T.swirskii on both strawbeiry cuiti-
vars (Yaee! and Vantana) irrespective of smooth
and roughness, respectively, are given in (Tables
2 &3). Results clearly indicated that the immature
stages of the two predatory mites developed o the
adult stage on smooth leaves in a comparatively
shorter periods, averaged 6.83 and 6.35 days, than
their counterparts on roughness ones as their de-
velopmental durations averaged 8.30 and 7.09
days for E. scutalis and T swirskii, respectively.
This difterence was significant (P< 0.01) in favour
of Yaeel cultivar. Total longevity was greatest on
smooth Yaeel leaves and shortest on reughness
Vantana for the two predators, with the same
trends observed in the adult of oviposition periods.
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Table 1. Trichomes characteristics on midrib and blade of Yaeel and Vanata strawberry leaves

Midrib trichomes Blade trichomes
Strawberry
cultivars No./cm?, Thickness ("}m), Length (Um), No./cm?, Thickness (Om), Length (Jm),
mean £ S.D. mean + S.D. mean + S.D. mean + S.D. mean + S.D. mean £ S.D.
Yaeel 19.13+1.40a 403+0.21la 709.93 +51.65a 593+034a 437+0.12a 4141+220a
Vanata 4193+2.34b 411+0.16a 1371.0+759b 1030+0.64 b 412+0.10a 40.66 +3.27 a
T-Value 8.358** 1.547 7.200%* 6.011%* 0.304 0.191

Different letters in vertical columns denote significant difference (t-test, P < 0.01), ** highly significant.

Table 2. Effect of strawberry leaf texture on various stages and fecundity of the predatory phytoseiid mite E. scutalis females, at 27°C and 70%

RH %
. . Al . Average Daily egg-

R Ege. Larva, Protonynph, Weutos Life ” Pr?-. Oviposi Post- Longevity, Life no. laying
Strawberry  mean . nymph, cycle, oviposition, tion, avioposition, span, ;
: meant Mean+ meant of eggs. rates,
cultivars o SD SD meant meanzt meant meant mean + SD meant sl e
S.D =t e SD. S.D. SD. S.D. S.D. - S.D. N e

S.D. S.D.

Yaeel 2,17+ 1.42+ 1.46% 1.58+ 6.83+ 1.42+ 28.08+ 242+ 31.92+ 38.58+ 39.00+ 1.39+
0.08 0.10 0.10 0.10 0.19a 0.10 0.45a 0.12 0.45a 0.48a 0.82a 0.02a

st 2.45+ 1.85+ 1.85+ 2.15+ 8.30% 1.75+ 15.50% 2.80+ 19.40+ 27.70+ 2].02+ 135+
0.11 0.08 0.08 0.13 0.21b 0.19 0.43b 0.22 0.51b 0.56b 1.02b 0.05a

T-Value 2.10 3.20 2.87 344 3:.99%* 1.65 20.03** ' 187 18.55** 14.85** 13.87%* 0.80

Different letters in vertical columns denote significant difference (t-test, P < 0.01), ** highly significant
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Table 3. Effect of strawberry leaf texture on various stages and fecundity of the predatory phytoseiid mitc 7. swiriskii females, at 27°C and 70% RH

Eggs. . Deuto- Life Pre- . Aivorags Daily egg-
) Larva. . S Post- o Life span, no. :
Strawberry  mean 4 Protonynph, nymph, cycle, oviposi- Oviposition. onosition Longevity, p f egas laying
cultivars * msca[r)l & meant S.D. meant meanzt tion, meant SD. O PO+ B CE; meant S.D. mse?;_ B ggT rates,
S.D. = SD. SD.  meantSD. mean = .4 - sp  meantS.D.
2.13% 1.35% 1.30+ 1.57% 6.35+ 1.60% 27.52+ 1.00+ 28.48+ 34.74+ 4134+ 1.52+
Yaeel
0.07 0.10 0.10 0.11 0.18a 0.00 0.54a 0.00 0.58a 0.53a 1.232 0.04z
2.14+ 1.45+ 1.50+ 2.00+ 7.09+ 1.89+ 13.86% 1.20% 15.50+ 22.72% 19.68= 1.43£
Vanata
0.07 0.11 0:11 0.09 0.13b 0.200 0.60b 0.12 0.75b 0.78b 0.92b 0.04a
T Value 0.057 0.718 1.33 3.077 3.266** 3.981 16.990** 1.333 13.807** 12.835**  14.040** 1.677

Different letters in vertical columns denote significant difference (t-test. P < 0.01). ** highly significant.

Table 4. Effect of strawberry l‘ez'aftexture on life table parameters of the predatory phytoseiid mites E. scutalis and T swiriskii females, at 27°C and

70% RH

Strawberry cultivars

Net reproduction rate

Mean generation time

Intrinsic rate of increase

Finite rate of increase

Sex ratio

(Ro) (T) (rm) ™) (female/total)
E. scutalis
Yaeel 2921 15.784 0.213 1.238 0.75
Vanata 14.77 14.260 0.188 1.207 0.70
T swirskii
Yaeel 27.41 13.936 0.237 1.268 0.75
Vanata 14.7% 12.554 0.191 1.239 0.70

-
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Fig.3. Trichome density on Vantana midrib
Fig. 4. Trichome density on Vantana blade

P

Fig. 1. Trichome density on Yaeel midrib.
Fig. 2. Trichome density on Yaeel blade.
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On smooth Yaeel leaves, females of E.scutalis
and 7. swirski laid a greater number of eggs, av-
eraged 39.00 and 41.34 eggs/ female during 28.08
and 27.52 days, with a daily rate of 1.39 an 1.52
eggs than those of reared on roughness Vantana
which laid an average of 21.02 and 19.68 eggo/
female during 15.50 and 13.86 days, with a daily
rate of 1.35 and 1.43 eggs, respectively. It is of
interest to note that the life span of both predatory
phytoseiid mites also showed a distinct difference
linked to smooth Yaeel cultivar.

The effect of strawherry leaf texture on life ta-
ble parameters is shown in Table (4). Population
of the predacious mites E. scutalis and T. swirskii
could multiply 29.21 and 27.41 (Ro= 29.21 and
27.41) in a generation time of 15.78 and 13.93
days (T= 15.78 and 13.93) when predators reared
on smooth yaeel leaves, while they were (Ro=
14.77 and 14.79) and (T= 14.26 and 12.55) on
roughness Vantana cultivar, respectively. Under
given conditions, the intrinsic rate of increase (rm)
were (0.213 and 0.237 individuals/female/day) on
Yaeel and (0.188 and 0.191) on Vantana, while
the finite rate of increase (e™) were (1.238 and
1.268 female daughters/female/ day) and (1.207
and 1.239) on the two strawberry cultivars and
predators, respectively. It was found, as well, that
sex ratios for the two predators were the same. It
is therefore concluded that smooth Yaeel leaves
are a better host-plant for £. sculalis and T.swirskii
in terms rm and e™.

DISCUSSION

The predatory phytoseiid mites, £.scutalis and
T swirskii successfully developed and reproduced
on strawberry leaves of Yaeel (smooth dense
hairy) and Vantana (rough dense hairy) indicating
an effect of leaf surface on their behaviour. It was

noted that the Yaeel ieaves promoted a longer lon- -

gevity, as well as, a longer oviposition period and
consequently a marked higher number of eggs
deposition; whereas, in contrast, Vantana leaves
led to a shorter longevity and the predatory effi-
ciency was extremely reduced. This means that
some host plants favoured more suitable condi-
tions for the development and biological activities
of the phytoseiid predators. These findings are in
accordance with those of several workers who
reported that other predatory phytoseiid species
showed different behaviour according to rough-
ness of the plant surface. Generally, Phytoseius
spp. are restricted to hairy plant leaves (Walter,
1992). Duso (1992) found that Amblyseius ober-

rans (Oud.) and Typhlodromus pyri (Scheuten)
developed and reproduced better on smooth or
slightly hairy leaves. Aly (1994) indicated that
Amblyseius swirskii Athias-Henriot developed and
reproduced on various leaf surfaces, but grape frut
(smooth leathery) was the best and guava (with
coarse network of veins) was the worst. However,
phytoseiid's preference for smooth surfaces, may
be due to that the trichome density can hinder the
searching of predator either by mechanically hin-
dering the movement or through sticky exudates
causing the mite to spend a large proportion of its
time cleaning itself (Price et al 1980; Van Haren
et al 1987).

Herein, it cuoud be concluded that both Yaeel
and Vantana strawberry leaves are adequate me-
dium for the development and reproduction of
E.scutalis and T.swirskii, although comparatively
smooth Yaeel cultivar proved to be the most ap-
propriate surface of the two predators. On the
other hand, the biology of the predators are ad-
versely affected by rough dense hairy of Vantana
leaves as a rearing substrate. Additional study is
required to find relationships between trichome
density and/ or trichome head size and the per-
centage of predator entrapped.

REFERENCES

Abou-Awad, B.A.; B.M. El-Sawaf; A.S. Reda
and A.A. Abdel-Khalek (2000). Environmental
management and biological aspects of two erio-
phyoid fig mites in Egypt: Aceria ficus and Rhyn-
caphytoptus ficifoliae. Acarologia, 40: 419 — 429.
Abou-Awad, B.A.; A.M. Metwally and M.M.
Al-Azzazy (2005). Environmental management
and biological aspects of two eriophyid olive
mites in Egypt: Aceria oleae and Tegolophus has-
sani. Z. Pflanzenkrankh. Pflanzensch, 112(3):
287 — 303.

Abou-Elella, G.M. (1998). Studies on Certain
Aspects of Some Predacious Phytoseiid Mites.
pp. 91- 94. Ph.D. Thesis, Fac. Agric., Cairo Univ.,
Egypt. %

Aly, F.S. (1994). Biological and Ecological Stud-
ies on Some Predacious Mesotigmatic Mites
with Special Referénce to the Family Phytoseii-
dae. pp. 220-222. Ph.D. Thesis, Fac. Agric., Cairo
Univ. Egypt.

Duso, C. (1992). Role of Amblyseius oberrans
(Oud.), Typhlodromus pyri (Scheuten) and .im-
blyseius andersoni (Chant) (Acari: Phytoseiidac)
in Vineyards. I11. Influence of Variety Characteris-
tics on the Success of A.aberrans and T.Pyri. Re-
leases. J. Appl. Ent. 114: 445 — 462.

Arab Univ. J. Agric. Sci., 15(2), 2007



Development of two predatory mites 541

El-Banhawy, E.M.; S.A. Amer and S.A. Saber
(2000). Development and reproduction of the pre-
dacious mite Ambyseius cydnodactylon on differ-
ent prey species, effect of plant leaf texture on
the behaviour and reproduction of the predator.
J. Plant Diseases and Protection 107: 218 —
224,

El Sawi, S.A. (1980). Biological Studies on
Some Predacious Mites. pp. 68-70. M.Sc. The-
sis, Fac. Agric., Cairo Univ., Egypt.

Graut. J.G. and G.I. Richards (1992). Euseius
addoensis addoensis, an effective predator of cit-
rus thrips, Scirtothrips aurantii in the eastern Cape
Province of South Africa. Exp. Appl. Acarol.
15(1): 1-13.

Harley, M.M. and LK. Fergusen (1990). The
Role of SEM in Pollen Morphology and Plant
Systemic In Scanning Electron Microscopy Stud-
ies in Taxonomy and Functional and Morphology
Ed. By Clangher D., Systemics Association. Spe-
cial, Volume, 41 pp. 4568, Clarendon Press.
Oxford.

Hulting, F.L.; D.B. ORR and J.J. Obrycki
(1990). A computer program for calculation and
statistical comparison of intrinsic rates of increase
and associated life table parameters. Florida En-
tomal, 73: 601 — 612.

[brahim, A.A.E. (1997). Life Table Studies on
Some Predacious Mites. pp. 110 — 112. Ph.D.
Thesis, Fac. Agric., Cairo Univ., Egypt.

Kennedy, G.G.; R.R. Farrar and R.K. Kashyap
(1991). 2-tridecanone — glandular trichome - me-
diated insect resistance in tomato. Effect on Paras-
toids and predators of Heliothis zea. In P. A. He-
din (Editor) Naturally occurring pest bioregulator.
ACS Symptoms Series 449 Am. Chem. Soc.
Wash.: 150-165.

Maas, J.B. (1984). Compendium of Strawberry
Diseases. 126 pp. The American Phytopathologi-
cal Society in Cooperation with Agricultural Re-
search Service, U.S Department of Agriculture,
Wachington D.C.

Price, P.W.; C.E. Bouton; P. Gross; B.A.
McPheron; J.N. Thompson and E.Weis (1980).
Interactions among three trophic levels. Influence
of plants on interactions between herbivores and
natural enemies. Ann. Rev. Ecol. And Systemat-
ics 11: 41-65.

Rodriguez, J.Z.; D.E. Maynard and W.T.
Smith. (1960). Effect of soil insecticides and ab-
sorbents on plant sugar and resulting effect on
mite nutrition. J. Econ. Ent., 53: 491 — 495.
Saber, S.A. and F.M. Momen. (2000). Effect of
mating factors on reproduction and sex ratio of the
predacious mite Amblyseius zaheri (Acarina: Phy-
toseiidae). J. Pest Science 73: 113 — 115.
Siitterlin, S. and J.C. van Lenteren (1997). In-
fluence of hairiness of Gerbera jamesonii leaves
on the searching efficiency of the ‘parasitoid En-
carsia formosa. Biological Control 9: 157 — 165.
Van Haren, R.J. F; M.M. Steenhuis; M.W. Sa-
belis and O.M.P. de Ponti. (1987). Tomato stem
trichomes and dispersal success of Phyroseiulus
persimilis relative to its prey Tetranychus urticae.
Exp. And Appl. Acarol. 3: 115 -121.

Walter, D.E. (1992). Leaf surface structure and
the distribution of Phytoseius mites (Acari: Phyto-
seiidae) in Southeastern Australian forests. Aust.
J. Zool. 40: 593 — 603. i
Wysoki, M. (1985). Other Outdoor Crops in
World Crop Pests Spider Mites, Their Biology,
Natural Enemies and Control. Volume I B pp.
375 —384. By Helle. W. and M.W. Sabelies, El-
sevier, Science Publishers. Amsterdam, The Neth-
erlands.

Arab Univ. J. Agric. Sci., 15(2), 2007



o¢Y

f sull cltnalalt dlah Hss

L el ay Ll

BJ_ALEX\ ‘ L)‘“‘":‘ e a.:u:L;

YooV (0fY—-0Y0O ﬁ(V) 2o L(\o).ﬂ_;a

U ge) s g8 SN g (i g8 s ) e g S Gl il ST g gad A
gl AN bl 43 ) oY) e e

[£7]

'gj\}.l\ dada Abaa Jgana — ‘qJLuJ\ el e gou
_)—AA"‘;_)—Jm\—q_—iJ.“— aJ_;,mU__.ﬂ\ J S VN et B 1_.;&"{_&'—\
e =5 Al ~ s Agaa = a1 Arala el 1 A8 L gl iasilly 5150 gyl g - Y

VATA 5 YY) olialy (il aiall e (an
e Ol el e ST (LB Gl e (day
sl
Ml dnd oY) el julae Al 0 dic y 138
28 Lagie J—S dlaxi i peag 2 (Gl jiiall (e
B g (5e YV, E) 5 Y9,YY) Joley Lay el
ciia ) Je (Lag VY,AY 5 10,VA) by dia
(00 VEVE 5 VEVY) 2l el calS Laiw (il
Lkl Ciall e (Lasy VY,00 5 VE,YT) 8
MJ&L\QW&&\,W&G&QLN}N‘QA)&
! e Lin i die Sl jiiall Gan 36US
e Al L jlie die e g Juadd) b e luldl
GBS A e Sl et ) @l Aadad) el
daal g 48y SV ol Y1 3Ll pif ae diald g

s al gl S AnalI AGIAN 5 addl PLEVNNPY

(e™) sl Lelus SIS 4 (rm)
daalgh ) gall Lal padl wasd Liagl dwd ol culed
Whoes A5l Jusd glo Byl 2t 50 i el

Ll s Jily Jliiall e J hoasse dalue A

Ol g8l s Y} s jiball A 5 aaad T
Alia il glaiy A (518 ) 0 gu) Gunsag o sliill
o Al Y el gl 5eliSy B pugdll) (g suldll
Wi T mda WY1 e (don sl sl AailSa Jlaa
Lol el Aliiall 486N ol A gl il bl B Y
Ashs p27 5 a da 0 o Jasall 8 4 3
Ladgal Jily cainall QS Cum PV cardy A
Caia )y Ly 6l Ll gl il 1) ol by
JI sl ASilall 5 dadall mhaudd Al Lad gai Liluld
o Slall g ST alasial e ¢l il Jalii g
Al gaa Ay HiS
J—ily a1 o Al jall il Caaiagl S
(O il e AS JiSiy sl JiaY) ga uleYl
Ol Lol Ciia Wl pa poaall s uSall
b Sl yidall Bl b i ClS 5 ¢ ualal
e dpill die (Lagy YA EA 5 ¥V,4Y kYl
10,0 g V8, Ex) jea 815 J il Caiall Gl
(b iall e NS (Lliils iiall (3150 e (Las
el auay Jars Jawgie Lad ol gl e
EYYE 579,00 olail saal gl AU S

u\_...ll.n: - (L_a\ Added .\..‘

t S

pRe s paa sl e 5 g 2





