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ABSTRACT

The effect of three fig cultivars Ficus carica L. (i.e., Adsi, Black michan, and Sultani) at three
constant temperatures of 22, 27, and 32 °C, 70% RH, and 12 h photoperiod on the developmental
duration and reproductive rate of the two-spotted spider mite Tetranychus urticae Koch was studied.
Results indicated that temperature degree plays a key role in the time needed for T. urticae
developmental stages to reach adulthood. Increasing the temperature accelerated the developmental
rate and female fecundity and daily rate of egg production were positively affected. The shortest
average life cycle was 10.0 & 10.03, 6.40 & 6.90, and 8.8 & 8.90 days for male and female at 32°C on
Adsi, Black michan, and Sultani cultivars, respectively. Mean fecundity was highest at a temperature
of 27°C (97.33 eggs/ female), and lowest was at 22°C (73.20 eggs/ female). The fig cultivar affected
significantly on duration of immature stages, oviposition period, longevity, and average fecundity of
T. urticae. The development thresholds (to) of the eggs and immature stages varied from 8.26 to
17.11°C, and the total effective temperatures (K) ranged from 40.42 to 152.17 degree-days for
females. The highest intrinsic rate of increase (ry,) and net reproductive rate (Ro) was on 'Black
michen' at 27 and 32°C, while the lowest value was on 'Adsi' at 22 °C. As the temperature increased,
the values of the mean generation time (T) and generation doubling time (DT) decreased. Gross
reproductive rate (GRR) was also affected by fig cultivar and temperature where the highest value was
94.8 offspring/ individual achieved when mites were kept at 27°C on 'Black michen' while the lowest
value was 42.4 offspring/individual on 'Adsi' at 22°C. The results suggested that temperatures
between 27 and 32°C are the most suitable conditions for the development, survival, and reproduction
of T. urticae. While, the Black michen cultivar is the most favorable host for the development and
reproduction of spider mite T. urticae.
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INTRODUCTION

The fig (Ficus carica L., Moraceae) is
one of the woody, deciduous fruit trees. In
Egypt, fig is mostly grown in the north coast of
western desert which extends from Mersa
Matrouh to Aswan governorates. Most people eat
fig fruits fresh, though they can also be dried.
Because it is a good supply of necessary amino
acids, carbs, and minerals, as well as it is a rich
source of vitamins (A, B1, B2, and C), in
addition, fig has a high nutritional value (Sadhu
1990). Several phytophagous mites attack and
can cause damages to fig orchards, which can
result in a loss of economic yield (Desoky et al.
2021). On fig orchards, phytophagous mites feed
on the sap of the plants, piercing leaf cells and

sucking out the contents, which results in cell
damage and death (Farrag et al. 1998 and
Elsadany 2018).

Tetranychus urticae Koch  (Acari:
Tetranychidae), is a major mite pest in many
cropping systems over the world. A number
close to 1575 plant species such as vegetables,
fruits, crops, and a variety of ornamental plants
are infested by spider mites (Vacante 2016 and
Migeon and Dorkeld 2024).

Any phytophagous species' biotic
potential has a high correlation with how well its
host species provides food and shelter (Kafil et
al. 2007). The host plants and their nutritional
value can have an impact on a variety of
biological characteristics, including oviposition,
duration of developmental period, and longevity.
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In addition, life table has been considered as an
excellent tool in ecological studies, providing
information on the relationship between host
plants and mites (Wermelinger et al. 1991; Kafil
et al. 2007; Elsadany 2018; Elhalawany 2001,
2019 and Elhalawany et al. 2020).

Studies on the biology of T.urticae have
been conducted by several authors, i.e.,
Elhalawany 2001; Kasap 2004; Praslicka and
Huszar 2004; Abdel-Wahed and Elhalawany
2012; Elhalawany and Abdel-Wahed 2013;
Elsadany 2018 and Anber et al. 2020).

Therefore, the present study aims to study
the effect of temperature and three fig cultivars
on the development, survival, and life-table
parameters of Tetranychus urticae under
laboratory conditions. The results may prove
useful for our understanding of the population
dynamics of T. urticae on fig trees in Egypt.

MATERIALS AND METHODS

Biological studies of Tetranychus urticae

The stock colony of T. urticae was collected
from fig in Gemmeiza Agriculture Research
Station, Gharbia governorate. The stock culture
of spider mite was maintained on mulberry
(Morus alba L.) leaves in a rearing chamber
(27£2°C, 704+5% RH. and 12h photoperiod.
Leaves infested with T. urticae were observed
using a stereomicroscope. Some individuals were
mounted in a Hoyer’s medium and sent to
specialists for a confirmation.

Mite rearing

Mites were reared on leaves of fig, where the
rearing units consisted of plastic trays (20 x 4
cm), each tray containing a foam disc (1cm
thick) on which a leaf disc of fig (2.5 cm in
diameter) was placed upside down. The leaf
margin was covered with a fine cotton pad
completely soaked in distilled water to prevent
mites from escaping. The foam discs were
moistened daily and kept in a growth chamber
under the following environmental conditions at
(22, 27 and 32+2°C; 70+5% RH. and 12h
photoperiod).

Development and biology of T. urticae
were conducted on three fig cultivars (i.e., Adsi,
Black michan, and Sultani). For every cultivar,
one leaflet was selected from the first completely
growing leaf on each plant. To obtain removed
of any potential mites or residue, everything was

thoroughly washed under running water. A
tangle foot was used to surround 2.5 cm diameter
leaf discs, which were then, positioned lower
side up on moistened cotton wool in Petri plates
(12 cm diameter). For each cultivar, couple of
male and female of T. urticae was placed on each
disc. These Petri dishes were kept for 24 hours to
allow mating, subsequently, males were
removed, while female served as a source for
known-age eggs, and larvae. About 50 hatching
larvae were kept singly to a leaf of each variety
and left to continue their life span. In order to
measure the duration (in days) of each
developmental stage, life cycle, generation time,
the pre-oviposition, oviposition, and post-
oviposition periods and lifespan of males and
females. The number of eggs laid by a single
female and the daily rate of egg production were
recorded during the longevity of female at the
three tested constant temperatures according to
Abdel-Wahed and Elhalawany (2012).

During developmental period, mortalities
of different stages and sex ratio of progeny were
specified. Life table parameters were estimated
according to Birch (1948) using the Life 48,
BASIC Computer programmed (Abou-Setta et
al. 1986). Parameters were determined by the
following formula:

max XgLxmx/exp. rpx=1

Where "m," is the number of daughters
produced per female during the interval "x". "Ly"
is the fraction of lively females at age "x". The
values of "rp" is a natural logarithm of the
intrinsic rate of increase and indicates the
number of times of population multiplication in
a of time unit. The net reproductive rate (Ro) is
the mean for female multi-placation in one
generation (. "T" is the mean length of
generation period, expressed in days, while DT
means time of population to double, and "GRR"
means Gross reproduction rate calculated. These
definitions were presented by Birch (1948). Ry =
S(Ixxmy); T=2(X X Ik xmy) / Z(lkx my); rp =
Ln (Ro)/T; DT = Ln (2)/ rm, 4 = exp(rm) and
GRR= Zmx.

Statistical analysis

The duration of different life stages of mites,
reproduction and fecundity parameters were
compared between the three fig cultivars using
one way analysis of variance (ANOVA) by using
SAS statistical software (SAS Institute, 2003).
Mean separation was conducted using Tukey's
HSD (P = 0.05) in the same program. The



relationship between temperature and mean
developmental rate of each stage under tested
temperatures was determined using liner
regression, Y= a + bx, whereas: a=Intercept,
b=slope of temperature. The two constants, the
lower developmental threshold to = — a/b (°C)
and thermal units K = 1/b (In DDUs), were
determine where: ty is developmental threshold
°C; b is the developmental rate line slope and K
is the developmental heat constant in degree-
days.

RESULTS AND DISCUSSION

The present data proved that the two-spotted
spider mite T. urticae successfully developed on
the three fig cultivars (Adsi, Black michan, and
Sultani) at the three constant tested temperatures
22, 27, and 32 °C, 70% RH, and 12 h
photoperiod.

Developmental time and reproduction rate of
Tetranychus urticae at 22°C.

The duration of its several developmental stages
on three fig cultivars, Adsi, Black michan, and
Sultani, at 22°C is presented in Table (1). The
results clearly indicated that T. urticae larvae
hatched after the shortest egg incubation period
of 8.20 days on 'Black michen' while it took the
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longest duration of 9.30 days on Adsi cultivar at
22°C. The shortest durations of different stages,
life cycles and life spans were recorded on 'Black
michen’, whereas the longest one was recorded
on Adsi cultivar. The longest oviposition period
was 16.20 days on Black michen cultivar, while
the shortest period was 13.40 days on the Adsi
cultivar with significant differences. The longest
adult female longevity observed on 'Black
michen' was 20.10 days, while the shortest was
18.75 and 18.70 days on Adsi and Sultani
cultivars, respectively. The highest mean number
of eggs laid by females was 87.0 eggs per
female, with a daily rate of 5.37 eggs per day on
‘Black michen'. The lowest fecundity was 63.60
and 69.0 eggs/? on Adsi and Sultani cultivars,
with a daily rate of 4.73 and 4.79 eggs/%/day,
respectively.

Data presented in Table (2) showed a
significant difference between the effect of the
three fig cultivars on different biological aspects
of T. urticae males. The shortest male larva,
protonymphal, deutonymphal stages, total
immature stages, lifecycle, and life span were
recorded on Black michen cultivar at 22°C, while
the longest periods were recorded on Adsi
cultivar.

Table 1. Mean duration (days) (£SE) of immature and adult Tetranychus urticae females reared on

different fig cultivars at 22+2°C.

Parameters Fig cultivars Average i P- HS
Adsi Black michen Sultani value value D
Incubation period 9.30+£0.14 a 8.20£0.06 ¢ 8.70£0.11 b 8.73 26.40 <.0001 0.36
Larva 443+0.16a  3.33x0.05c¢  3.90+0.18 b 3.89 14.46 <.0001 0.48
Protonymph 4.28+0.13 a 3.20+0.06 ¢ 3.68+0.14 b 3.72 21.95 <.0001 0.39
Deutonymph 4.13+0.17 a 2.90+£0.09 ¢ 3.45+0.17 b 3.49 17.74 <0001 0.49
Total immature stages 12.83+0.34a  9.43+0.10c¢  11.03+0.43b 11.10 28.19 <.0001 1.09
Life cycle 22.13+0.41a 17.63+0.14c 19.73+0.50b 19.83  34.08 <.0001 1.13
Generation period 24.73+0.48a 19.43+0.19c¢ 21.73t0.50b 2196 40.85 <.0001 1.41
Pre-oviposition period 2.60+0.14 a 1.80+0.09 b 2.00+0.07 b 2.13 1581 <.0001 0.35
Oviposition period 13.40+0.23 ¢ 16.20+0.27a 14.40+0.28b 14.67 29.89 <.0001 0.88
Post-oviposition period 2.75+0.13a  2.10+0.11b  2.30+0.14 Db 2.38 6.92 0.0020 0.43
Longevity 18.75+0.37 b  20.10+0.22a 18.70+0.21b 19.18 8.15 0.0008 0.94
Mean fecundity (eggs/ @) 63.60£1.97c 87.00+1.72a 69.00+1.34b 73.20 52.23 <.0001 5.76
Daily rate (eggs/ @/ day) 4.73£0.07 b 5.37+0.02a  4.79+0.04 b 4.96 51.39 <.0001 0.16
Life span 40.88+0.68a 37.73+0.30b 38.43+0.58b 39.01 9.34 <.0003 1.84

Means followed by the same letter within a row do not differ statistically by Tukey test at 5% probability.
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Table 2. Mean duration (days) (xSE) of immature and adult of Tetranychus urticae males reared on

different fig cultivars at 22+2°C.

Fig cultivars - P-
Parameters Adsi Black michen Sultani Average value value HSD
Incubation period 8.80+0.34 a 8.15+0.08 a 8.55+0.29 a 8.50 158 0.2241 091
Larva 4.00+£0.22 a 3.20+0.11 b 3.70+0.19 ab 3.63 5.07 0.0135 0.62
Protonymph 3.95+0.22 a 3.10+0.10 b 3.35+0.13 b 3.47 7.75 0.0022 0.55
Deutonymph 3.80+0.30 a 2.85+0.13 b 3.4040.22 ab 335 438 0.0225 0.79
STt‘;;ae's IMMature 11 7540442 9.15+024b  10.45+040ab 1045 1221 <0002 1.30
Life cycle 20.55+0.57a 17.30+0.28 b 19.00+0.45 a 18.95 1290 <.0001 1.58
Longevity 15.30+0.54a 16.00+0.52 a 15.60+0.52 a 1563 045 0.6442 1.84
Life span 35.85+0.80a 33.30+0.69 b 34.60+0.59 ab 3458 3.34 0.0507 2.44

Means followed by the same letter within a row do not differ statistically by Tukey test at 5% probability.

Developmental time and reproduction rate of
T. urticae at 27°C.

The obtained results are presented in Tables (3
and 4) showed that significant differences were
found between the effect of the three fig cultivars
at 27 °C. The shortest female incubation period,
larval stage, protonymphal stages, deutonymphal
stages, life cycle, and generation period were
3.45, 1.73, 1.35, 1.55, 8.08, and 9.38 days on
Black michen cultivar, while the longest were
4.40, 2.70, 2.30, 2.60, 12.0, and 13.80 days on

Adsi cultivar when mites were kept at 27°C,
respectively. The highest mean fecundity of
females was 118.0 eggs/9Q with a daily rate of
7.65 eggs/9/day on Black michen cultivar,
whereas the lowest was 86.0 and 88.0 eggs/9
with a daily rate of 7.74 and 6.58 eggs/9/day on
Adsi and Sultani cultivars, respectively. There
were significant differences in the duration of
oviposition period and longevity between the
three fig cultivars when mites were kept at 27 °C.

Table 3. Mean duration (days) (£SE) of immature and adult of Tetranychus urticae females reared on

different fig cultivars at 27+2°C.

Fig cultivars Averag F- P-
Parameters Adsi Black michen Sultani e value value HSD
Incubation period 4.40+0.09 a 3.451£0.09 ¢ 3.80+£0.06 b 3.88 37.86 <.0001 0.27
Larva 2.70+£0.06 a 1.73+0.07 ¢ 2.20+0.06 b 221 65.50 <.0001 0.20
Protonymph 2.304£0.09 a 1.35+0.10 ¢ 2.00+0.07 b 1.88 30.73 <.0001 0.29
Deutonymph 2.60+£0.13 a 1.55+0.14 ¢ 2.20+0.06 b 212 2141 <0001 0.38
Total immature stages 7.60£0.23 a 4.63+0.23 c 6.40+0.11 b 6.21 54.88 <.0001 0.68
Life cycle 12.00+0.24a  8.08+0.24c  10.20+0.12b 10.09 89.19 <.0001 0.70
Generation period 13.80+0.22 a 9.38+0.23 ¢ 12.00£0.14b 1173 122.3 <.0001 0.68
Pre-oviposition period 1.80+0.06 a 1.30+£0.06 b 1.80+0.11a 1.63 1439 <.0001 0.25
Oviposition period 11.20+0.27c  15.60+0.31a 13.40+0.23b 13.40 65.07 <.0001 0.92
Post-oviposition period 2.201£0.12 a 2.051£0.10 a 1.93+0.14 a 206 129 0406 041
Longevity 15.20+0.17¢c  18.95+0.26a 17.13+0.31b 17.09 54.85 <.0001 0.86
Mean fecundity (eggs/ ) 86.00+0.86 b  118.0+2.36a  88.0+1.56b 97.33 110.34 <.0001 5.80
Daily rate (eggs/ @/ day) 7.74+0.14 a 7.65+0.26 a 6.58+0.09 b 7.32 1280 <.0001 0.61
Life span 27.20+0.38a 27.03+0.41a 27.33+0.32a 27.19 0.16 0.6762 1.26

Means followed by the same letter within a row do not differ statistically by Tukey test at 5% probability.
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Table 4. Mean duration (days) (xSE) of immature and adult of Tetranychus urticae males reared on

different fig cultivars at 27+£2°C.

Fig cultivars

P-

Parameters Adsi Black michen Sultani Average value value HSD
Incubation period  4.20+023a  340+0.12b  3.65+0.13ab  3.75 601 0.0069 058
Larva 260t007a  1.70%0.08 C 225011 b 218 2615 <0001 031
Protonymph 220+017a  1.30%013D 2.00£0.11a 183 1160 0.0002 048
Deutonymph 250t021a  160:019b  2.15x008ab 208  7.00L 00035 0.60
STt‘;;aJS Immature 7 301040a  4.60+0.34 b 6.40+0.18 a 610 1829 <0001 1.12
Life cycle 11.50:054a  8.00:035c  10.05:020b  9.85 2050 <0001 1.36
Longevity 14.40:050a  16.00:052a  15.00:043a 1543 251 00472 1.69
Life span 25.00:0.85a 24.00:0.69a  2595:053a 2528  2.25 01003 2.46

Means followed by the same letter within a row do not differ statistically by Tukey test at 5% probability.

Developmental time and reproduction rate of
T. urticae at 32°C.

The presented results in Tables (5 and 6) showed
that significant differences were found between
the three fig cultivars at 32°C. The shortest
female incubation period, larval stage,
protonymphal stages, deutonymphal stages, life
cycle, and generation period were 2.48, 1.53,
1.50, 1.40, 6.90, and 8.30 days on Black michen
cultivar, while the longest ones were 3.13, 2.60,
2.10, 2.20, 10.03, and 11.40 days on Adsi
cultivar at 32°C, respectively. Females had
longer longevity period 13.40 days when T.
urticae fed on Black michen cultivar, as well as
longer oviposition period 10.40 days, with
significant difference. No significant difference
between pre-oviposition period and life span
among the three fig cultivars. As for the
fecundity of the highest mean numbers of eggs
per female were observed in Black michen
cultivar was 106.6 eggs/9, while the lowest was
81.60 and 84.0 eggs/Y on Adsi and Sultani
cultivars with significant difference, respectively.

Similar results were in agreement with
those obtained by Elhalawany (2001), who found
that the shortest developmental time of female
and male T. urticae was recorded at 30°C as

(10.15& 9.29 and 7.95 and 7.34 days) when fed
on Adsi and Sultani fig cultivars, respectively).
The longest longevity of spider mite female was
obtained at 15°C on apple cultivars, Kasap
(2004) showed that the development periods of
immature stages of T. urticae were 6.5 & 5.9
days at 35 °C and 15.5 & 14.5 days at 20 °C for
females and males, respectively. Similarly,
Praslicka and Huszéar (2004) reported that T.
urticae developed fastest on Phaseolus vulgaris
(9.42 days), followed by Cucumis sativus (10.26
days) and Capsicum annuum (10.92 days). The
average fecundity was 79.28 eggs on P. vulgaris,
71.48 eggs on C. annuum and 71.22 eggs on C.
sativus. Abdel-Wahed and Elhalawany (2012)
found that the highest fecundity and daily rate of
spider mites kept at 30°C was 150.1 eggs/ female
and 15.30 eggs/Y/day on pear trees, while the
lowest was at 15°C as 40.5 eggs/female and 2.44
eggs/9/day. Elhalawany and Abdel-Wahed
(2013) showed that temperatures between 25 to
28°C to be most favorable to the T.urticae
development on Persimmon trees. Anber et al.
(2020) found that the lowest longevity of T.
urticae was 13.65 days on the soybean Giza2l
cultivar, while the lifespan of females was 18.18
days at 22°C.
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Table 5. Mean duration (days) (£SE) of immature and adult of Tetranychus urticae females reared on
different fig cultivars at 32+2°C.

Fig cultivars P-
Parameters Adsi Black michen Sultani "% value value 5P
Incubation period 3.13+0.08 a 2.48+0.08 b 2.68+£0.08 b 2.76 17.28 <.0001 0.27
Larva 2.60+0.09 a 1.53+0.10 ¢ 2.30+0.08 b 2.14  40.15 <.0001 0.29
Protonymph 2.10+0.11a  1.50+0.10 b 2.13+0.09 a 1.91 12.16 <.0001 0.34
Deutonymph 2.20+0.06 a 1.40+0.09 ¢ 1.80+0.06 b 1.80 35.08 <.0001 0.22
Total immature stages 6.90+0.17 a 4.43+0.08 ¢ 6.23£0.12 b 5.85 97.32 <.0001 0.44
Life cycle 10.03+0.18a  6.90+0.11c 8.90+0.14 b 8.61 117.3 <.0001 0.49
Generation period 11.40+0.21a 8.30+0.16 ¢  10.45+0.17b 10.05 75.77 <.0001 0.62
Pre-oviposition period 1.38+0.10 a 1.40+0.11a 1.55+0.10 a 1.44 0.87 0.0533 0.34
Oviposition period 8.20+0.27b  10.40+0.23a  9.00+0.32 b 9.20 16.06 <.0001 0.94
Post-oviposition period 0.90+0.09 ¢ 1.60+0.09 a 1.20+0.06 b 1.23 20.68 <.0001 0.26
Longevity 10.48+0.27 ¢ 13.40+0.29a 11.75+0.35b 11.88 22.85 <.0001 1.04
Mean fecundity (eggs/ @) 81.60£1.22b 106.6+1.34a 84.00+1.69b 90.73 93.10 <.0001 4.86
Daily rate (eggs/ 9/ day) 10.10£0.29a 10.38+0.33a 9.70+0.55a 10.06 0.73 0.4519 1.37
Life span 20.50+0.28a 20.30+0.25a 20.65+0.33a 2048 0.37 0.629 0.98

Means followed by the same letter within a row do not differ statistically by Tukey test at 5% probability.

Table 6. Mean duration (days) (xSE) of immature and adult of Tetranychus urticae males reared on

different fig cultivars at 32+2°C.

Fig cultivars - P-
Parameters Adsi Black michen Sultani Average value  value HSD
Incubation period 3.1020.10a  2.4520.12b  2.60+0.12b  2.72 887 00011 0.40
Larva 210£0.12a  1.40£0.15b  2.20:0.08a  1.90 13.15 0.0001 0.42
Protonymph 240£0.15a  1.30£0.13b  2.10+0.07a 193 2238 <0001 0.42
Deutonymph 240£0.16a  1.25:0.08c  1.90£0.15b  1.85 1823 <0001 0.47
STt‘;;a;s Immature 6 9010262 3.95+019b  6.204#0.19a 568 5247 <0001 0.74
Life cycle 10.00£022a  6.402024c  8.80x0.17b 840 7258 <0001 0.75
Longevity 10.10£053a  10.5020.50a  10.10:+0.43a 10.23 022 08810 1.71
Life span 20.102051a  16.90+055b  18.90:0.33a 18.63 1172 0.0002 1.65

Means followed by the same letter within a row do not differ statistically by Tukey test at 5% probability.

Effect of fig cultivars on different biological
aspects of T. urticae

The present experiments revealed that there were
significant  differences found between all
developmental periods of mites exposed to
different host plants. The duration of all
developmental stages were longer on ‘Adsi'
cultivar followed by 'Sultani' and ‘Black michen'
as shown in Table (7). The results in Tables (7
and 8) showed that significant differences were
recorded between the three fig cultivars on the
average egg incubation period, duration of larval,
protonymphal, deutonymphal, and total immature
stages. The longest periods were 5.61 &5.37,
3.24 & 2.90, 2.89 & 2.85, 2.98 & 2.90, and 9.11
& 8.65 days on Black michen cultivar, however,
the shortest values were observed on Adsi
cultivar (4.71 & 4.67, 2.20 & 2.10, 2.02 & 1.90,

1.95 & 1.90, and 6.16 & 5.90 days) on spider
mite female and male, respectively. The shortest
generation period was recorded on 'Black
michen', while the longest one was on 'Adsi'.
Additionally, significant differences between
adult female longevity, fecundity, and
oviposition period were generally found. The
Black michen was more favored and followed by
the Sultani and Adsi cultivars, the differences in
fecundity could be related to leaf structural
morphology of host plants. Insignificant
differences were recorded for female life span
among the three fig cultivars. Males followed a
similar trend, but had generally shorter periods.
These results are in accordance with those
previously obtained by Elhalawany (2001) who
showed that Black michen fig cultivar prolonged
oviposition period, longevity and fecundity of T.
urticae than Adsi cultivar, and this may be due to



the such variety has high contents of Nitrogen,
Phosphorus and total Sugars than in Adsi fig
cultivar. Awad et al. (2018) reported that life
cycle of T. urticae averaged 11.92 and 12.98
days when fed on persimmon and pecan
leaves at 27 °C. Elsadany (2018) also found that
developmental and reproduction rate of T. urticae
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are influenced by tissue nutrient content for host
plant. Osman et al. (2019) reported that T. urticae
fecundity was highly affected by host plants.
They mentioned that the highest fecundity was
noted for spider mites reared on Cucumis sativus
(90 eggs/¥) and followed by those reared on
Phaseolus vulgaris (84 eggs/?).

Table 7. Effect of fig cultivars on different biological aspects of Tetranychus urticae female at

different constant temperatures.

Fig cultivars

F-

Parameters Adsi Black michen Sultani value P-value HSD
Incubation period 5.61+£1.88 a 471£1.77c¢c 5.06+£1.85b 4491  0.0001 0.34
Larva 3.24+0.59 a 2.20£0.57 ¢ 2.80£0.55 b 113.9 <.0001 0.24
Protonymph 2.89+0.70 a 2.02+0.59 ¢ 2.60+0.54 a 21.17 0.0006 0.48
Deutonymph 2.98+0.59 a 1.95+0.48 ¢ 2.48+0.50 b 53.56  0.0013 0.35
Total immature stages 0.11+1.87 a 6.16+£1.63 c 7.89£1.57 b 72.0 0.0007 0.87
Life cycle 14.72+3.75 a 10.87£3.40 c 12.94+3.41b 75.89  0.0007 1.11
Generation period 16.64+4.10 a 12.37£3.54 ¢ 14.73+3.53b 35.17 0.0029 1.81
Pre-oviposition period 1.93+0.36 a 1.50+0.15a 1.78+0.13 a 2.28 0.2180 0.72
Oviposition period 10.93+1.51 b 14.07+1.84 a 12.27+£166b 2196 0.0070 1.69
Post-oviposition period 1.95+0.55a 1.92+0.16 a 1.81+0.32 a 0.13 0.9360 1.0

Longevity 14.81+2.40 b 17.48+2.07 a 15.86+2.10b 12.82  0.0182 1.89
'S\Eﬂfan fecundity (e90S' 77 074685b 103.8749.05a 80.33+578b 6306 00009  9.28
Daily rate (eggs/ 9/ day)  7.52+1.55a 7.80£1.45 a 7.02+1.43 a 4.81 0.0862 0.99
Life span 29.53+6.0 a 28.35+5.08a  28.80+5.19 a 1.21 0.3883 2.71

Means (£SE) followed by same letters do not differ significantly by Tukey's HSD (P< 0.05).

Table 8. Effect of fig trees cultivars on different biological aspects of Tetranychus urticae
males at different constant temperatures.

Fig cultivars

E-

Parameters Adsi Black michen Sultani value  value  HSD
Incubation period 537+x1.75a 4.67+1.76 c 493+1.83 b 45.69 0.0018 0.26
Larva 2.90£0.57 a 2.10+0.56 b 2.72+0.49 a 32.71 0.0033 0.36
Protonymph 2.85+0.55 a 1.90+0.60 b 2.48+0.43 a 28.17 0.0044 0.45
Deutonymph 2.90+0.45 a 1.90+0.49 ¢ 2.48+0.46 b 170.3 <.0001 0.19
STt‘;;a;S IMMatUre  gesi156a  5.90+1.64c 7.68+138b  99.62  0.0004  0.70
Life cycle 14.02+3.30 a 10.57+£3.40 ¢ 12.6243.21b 289.0 <.0001 0.51
Longevity 13.27+£1.60 a 14.17+1.83 a 13.87+£1.89 a 3.60 0.1276 1.21
Life span 27.28+4.60 a 24.73£4.75 b 26.48+4.54 a 27.40 0.0046 1.25

Means (£SE) followed by same letters do not differ significantly by Tukey's HSD (P< 0.05).

Effect of temperature on biological aspects of
T. urticae

Data in Table (9 and 10) showed that the
lower threshold temperature (tp) to different
stages of T. urticae was 17.11& 16.99, 8.26 &
10.28, 9.68 & 7.31, 10.73 & 8.83 and 9.58 &
8.91 for egg, larva, protonymph, deutonymph,
and total immature for mite females, respectively.
The lower temperature thresholds that let male
and female T. urticae completed their growth

were 13.53 and 13.25°C, respectively as shown
in Tables (9 and 10). The mean numbers of
DDUs required by T. urticae for egg to-adult
were 152.17 and 150.88°C, for female and male,
respectively. The overall development rate of T.
urticae females increased linearly with rising
temperature. R? value of T. urticae was 0.93 of
life cycle for female as well as male.

These results agree with those obtained by
Ismail (2009) who studied the biology of the
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citrus spider mite Panonychus citri (McGregor)
on sweet orange leaves and discovered that the
total effective temperature was 100 and 192.30
degree-days, and that the development thresholds
for female eggs and immature stages were 9.22
°C and 9.77 °C, respectively. Elhalawany and
Abdel-Wahed (2013) found that the lower
thresholds (tg) of spider mites reared on
'Kostata' persimmon variety was 11.63, 5.55,
5.35, and 8.32 for of egg, larva, protonymph and
deutonymph, respectively. Riahi et al. (2013) also

found that lower threshold temperature (to) of T.
urticae was 13.79°C, the accumulated day
degrees (K) 136.43 degree-days required to
complete development. Anbar et al. (2020)
reported that the (to) of T. urticae reached 14.26,
3.44, 6.34, 11.32, 7.93, and 11.32 and the
accumulated day degrees (K) were 47.96, 41.36,
30.0, 25.27, 92.12, and 135.4, DDUs for , for
egg, larva, protonymph, deutonymph, total
immature and life cycle, respectively.

Table 9. Values of linear regression analysis for the effect of temperature on the developmental

rate of Tetranychus urticae females

Parameters A b ty K R?
Egg -0.42 0.02 17.11 40.42 0.99
Larva -0.17 0.02 8.26 47.78 0.80
Protonymph -0.25 0.03 9.68 39.26 0.73
Deutonymph -0.29 0.03 10.73 37.13 0.95
Immature stages -0.08 0.01 9.58 123.88 0.84
Life cycle -0.09 0.01 13.53 152.17 0.93

a=Intercept, b= slope of temperature, t;= (-a/b)°C, K= (1/b) degree-days.

Table 10. Values of linear regression analysis for the effect of temperature on the developmental
rate of Tetranychus urticae males developmental rate

Parameters A b t K R®
Egg -0.43 0.03 16.99 39.93 0.99
Larva -0.26 0.03 10.28 39.83 0.94
Protonymph -0.17 0.02 7.31 43.71 0.66
Deutonymph -0.21 0.02 8.83 41.32 0.92
Immature stages -0.07 0.01 8.91 124.60 0.86
Life cycle -0.09 0.01 13.25 150.88 0.93

a=Intercept, b= slope of temperature, t;= (-a/b)°C,K= (1/b) degree-days.

Life table parameters of T. urticae under
different rearing conditions

The life table parameters of T. urticae at three
constant temperatures and three fig cultivars are
shown in Table (11). The results clearly showed
that mean generation time (T) negatively
correlated with temperature where it declined
with increasing temperature. The shortest
doubling generation time (DT) recorded on
'‘Black michen' was 1.83 days when spider mite
reared at 32°C, while the longest period was
achieved on Adsi cultivar (5.64 days) when
mites were kept at 22°C. Gross reproduction rate
(GRR), which recorded at 27°C on 'Black
michen’, was 94.8 offspring/individual and the
lowest value was 42.4 offspring/individual on
Adsi cultivar. The net reproductive rate (R,)
increased from 32.24 @/ on Adsi cultivar at
22°C to 76.22 2/9 on 'Black michen' at 27°C.

The maximum intrinsic rate of natural increase
(rm) was recorded at 32°C on 'Black michen'
(0.379 Q/Q/day), whereas the lowest value was
(0.123 Q/%/day) on Adsi cultivar at 22°C. The
sex ratio ranged from 0.60 at 22°C on Adsi
cultivar to 0.76 females per total at 27°C on
'Black michen'. The survival rate ranges from
70.0% to 87.0%.

The present results are similar to those
obtained by Kasap (2004) who found that the
mean generation time of spider mites was 9.94
days at 35°C, with a net reproduction rate
increasing from 66.99 /9 at 20°C to 92.19 @/
at 25°C when mite was reared on apple. Riahi et
al. (2013) also noted that the intrinsic rate of
increase (ry) of spider mite reared on peach
leaves at different temperatures ranged from
0.108 to 0.213 day™, with the highest value
recorded at 27°C. On the other hand, Elhalawany
(2013) mentioned that the date palm red spider



mite, Oligonychus afrasiaticus (McGregor) had
r'm Ry and 4 increased with temperature increase.
Elhalawany and Abdel-Wahed (2013) showed
that the shortest time for population density
doubling (DT) of spider mite on persimmon was
2.85 and 2.33 days at 30°C. The highest (rm)
was obtained at 30°C (0.243 @/Q/day) on
Kostata cultivar. Elhalawany (2019) also reported
that the mean generation time (T) and generation
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doubling time (DT) values of citrus brown mite,
Eutetranychus orientalis (Klein) decreased with
increasing temperature when reared on leaves of
six different host plants. Osman et al. (2019)
similarly showed that the highest (ry) of T.
urticae was on leaves of Phaseolus vulgaris
(0.233 /9 /day) and the lowest value when mites
reared on Solanum melongena (0.198 Q/9/day).

Table 11. Life-table parameters of Tetranychus urticae female reared on four fig trees cultivars at

three different constant temperatures

Fig cultivars

Parameter Adsi Black michen Sultani

22°C 27°C 32°C 22°C 27°C 32°C 22°C 27°C 32°C
%gss)d reproductive  rate 45,4 g29 704 720 948 756 513 694 676
Sex ratio (Q 9 /total) 0.60 0.75 0.75 0.75 0.76 0.70 0.68 0.72 0.70
Survival rate % 82.0 80.0 70.0 85.0 85.0 80.0 87.0 80.0 70.0
Net reproductive rate (Ro)° 32,24 4704 4284 5546 76.22 54.09 40.82 50.68 41.45
Mean generation time (T)? 2786 1598 13.32 2399 1290 1051 2549 15.09 12.26
Intrinsic rate of increase (r,)© 0.123  0.240 0.281 0.167 0.335 0.379 0.145 0.260 0.303
Finite rate of increase (1)° 1.13 1.27 1.32 1.18 1.39 1.46 1.15 1.29 1.35
Doubling time (DT)? 5.64 2.89 247 4.15 2.07 1.83 4,78 2.67 2.29

8Days, 0070 C0/9/day, d offspring/individual.

CONCLUSION

Results indicated that temperature plays a key
role in the time needed for T. urticae to reach
adulthood. Increasing temperature accelerated
the developmental rate, but female fecundity and
daily rate were positively affected. The obtained
results suggested that temperatures between 27
and 32°C are the most suitable conditions for the
development, survivorship, and reproduction of
T. urticae. The Black michen fig cultivar was the
most favorable host for the development and
reproduction of spider mite T. urticae.

REFERENCES

Abdel-Wahed N., Elhalawany AS. 2012. Effect
of temperature degree on the biology and
life table parameters of Tetranychus urticae
Koch on two pear varieties. Egyptian
Society of Biological Sciences, 4(1), 103-
109. DOI:10.21608/EAIJBSZ.2012.13876

Abou-Setta MM, Sorrell RW, Childers CC. 1986.
Life 48: A BASIC computer program to
calculate life table parameters for an insect
or mite species. Florida Entomology, 69,
690-697. DOI: 10.2307/3495215

Anber HA, Younes AA, ElI-Shafei GM, Ammar
MR. 2020. Some biological aspects of
Tetranychus urticae Koch on some soybean

cultivars at three constant temperatures.
Acarines: The Journal of the Egyptian
Society of Acarology, 14, 21-27. DOI:
10.21608/AJESA.2020.180884

Awad SA, Mostafa EM, Salem AA, Mahrous
ME. 2018. Development and
reproduction of the two-spotted red
spider mite, Tetranychus urticae Koch as
influenced by feeding on leaves of three
solanaceous vegetable crops under
laboratory  condition.  Journal  of
Entomology, 15, 69-74.

Birch LC. 1948. The intrinsic rate of natural
increase of an insect population. Journal of
Animal  Ecology, 17, 15-26. DOIL:
10.2307/1605

Desoky AS, Mohamed AA, Fouad HA, Amin
NA. 2021. Occurrence of phytophagous
and predacious mites in two fig cultivars
with population dynamics of the most
abundant species in relation to weather
factors and plant phenology at Sohag

governorate, Egypt. ACARINES: The
Journal of the Egyptian Society of
Acarology, 15, 33-44. DOI:

10.21608/AJESA.2021.240503
Elhalawany AS. 2001. Studies on some mite
species infesting some fruit trees. M.Sc.


http://dx.doi.org/10.21608/EAJBSA.2012.13876
http://dx.doi.org/10.21608/EAJBSA.2012.13876
https://doi.org/10.21608/ajesa.2020.180884
https://doi.org/10.21608/ajesa.2021.240503

38

Thesis Faculty of Agriculture, Moshtohor
Benha University, 164pp.

Elhalawany AS. 2019. Influence of some host
plants and temperature on biological
aspects of the citrus brown mite,
Eutetranychus orientalis (Klein) (Acari:
Actinedida: Tetranychidae). Annals of
Agriculture of Science Moshtohor, 57 (3),
745-754. DOI: 10.21608/ASSIM.
2019.98137

Elhalawany AS, Abdel-Wahed NM. 2013. Effect
of temperature and host plant on
developmental times and life table
parameters of Tetranychus urticae Koch on
Persimmon trees (Acari: Tetranychidae).
Egyptian Journal of Agricultural Research,
91 (2), 595-607. DOI: 10.21608/EJAR.
2013.163532

Elhalawany AS, Ahmed NF, Amer Al.2020.
Biological aspects of date palm dust mite
Oligonychus  afrasiaticus  (McGregor)
(Acari: Tetranychidae) on fronds of three
date palm cultivars. Egyptian Academic
Journal of Biological Sciences, 13(1), 89—
98. DOI: 10.21608/EAJBSA.2020.74534

Elsadany MFI. 2018. Influence of host plants
and some leaf contents on biological
aspects of Tetranychus urticae Koch
(Arachnida: Acari: Tetranychidae). The
Journal of Basic and Applied Zoology,

79, 20. DOIl: 10.1186/s41936-018-
0032-8

Farrag AMI, Megali MK, Habashy NH.
1998. Survey of mites inhabiting
cucurbitaceous and leguminous
vegetables in  Qaluobia and Giza

Governorates. Egypt. Egyptian Journal
of Agricultural Research, 71 (6), 13-
19.
Ismail K. 2009. The biology and fecundity of
the citrus red mite, Panonychus citri
(McGregor) (Acari: Tetranychidae) at
different temperatures under
laboratory conditions. Turkey Journal
of Agriculture, 33,593-600.
M, Allahyari H, Saboori A. 2007.
Effect of host plants on developmental

Kafil

time and life table parameters of
Amphitetranychus  viennensis  (Acari:
Tetranychidae). Experimental &

Applied  Acarology, 42, 273-281.
DOI:10.1007/s10493-007-9095-9

Kasap |. 2004. Effect of apple cultivar and of
temperature on the biology and life
table parameters of the two spotted
spider  mite  Tetranychus  urticae.
Phytoparasitica 32(1), 73-82.

Osman MA, Al Dhafar ZM, Algahtani AM
2019. Biological responses of the two-
spotted  spider  mite,  Tetranychus
urticae to different host plant, Archives

of Phytopathology and Plant
Protection, 52, 17- 18, 1229-1238.
DOl: 10.1080/03235408.2019.
1703299

Migeon A, Dorkeld F. 2024. Spider mites
web: a comprehensive database for the
Tetranychidae. Available from
http://www1.montpellier.inra.fr/CBGP/
spmweb (Accessed 1/1/2024).

Praslicka J, Huszar J. 2004:
temperature and host plants on the
development and fecundity of the
spider mite  Tetranychus urticae
(Acarina: Tetranychidae). Plant
Protection Science, 40: 141-144.

Sadhu MK. 1990. Fig, In: Fruits: Tropical
and subtropical, Kose TK, Mitra SK
(Eds.).  NayaProkash, Calcutta. PP.
650-663.

Riahi E, Shishehbor P, Nemati AR, Saeidi Z.
2013. Temperature effects on
development and life table parameters
of Tetranychus urticae. Journal of
Agricultural Science and Technology,
15: 661-672.

SAS Institute 2003. SAS Statistics and graphics
guide, release 9.1.3. SAS Institute, Cary,
North Carolina 27513, USA.

Vacante, V. 2016. Mites of Economic Plants:

Influence of

Identification, Bio-Ecology and
Control. British Library, London, UK,
972pp.

Wermelinger B, Oertli JJ, Baumgartner J.
1991. Environmental factors affecting
the life-tables of Tetranychus urticae
(Acari: Tetranychidae) 1. Host-plant
nutrition.  Experimental and  Applied
Acarology, 12, 259-274.

DOI:10.1007/BF01193472



