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ABSTRACT:

It is well known that fertilizers increase density of mites and on the other
hand farmers use fertilizers for increase in quality and quantity of products. The use of
some varieties may be suitable choice for resistance to mites in plants reared with
fertilizers. This study was conducted to investigation investigate the resistance of
some rose cultivar to mites such as Tetranychus urticae Koch and Tetranychus
cinnabarinus at different fertilizer levels under greenhouse condition. The commercial
rose cultivars viz., Dolce Vita (DV), Polar Star (PS) and Magic Red (MR), were
investigated. These cultivars were fertilized with iron and nitrogenous fertilizers. We
have checked the resistance with a number of mature mites, immature mites and
eggs. Also antibiosis, antixenosis, life and productivity parameters were examined for
these cultivars. Our findings showed that fertilizers increase density of mites,
especially on MR cultivar. On the other hand, life and productivity parameters of mites
were higher for MR cultivar and were lower for DV cultivar. The DV cultivar had the
highest antibiosis and antixenosis resistances. Thus mites prefer MR cultivar and it can
be stated that DV cultivar is a suitable cultivar for integrated pest management
program.
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Antixenosis, life table, Nitrogenous fertilizer, Rose cultivars, Tetranychus
urticae.
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INTRODUCTION

Rosa genus is belonging to the family Rosaceae
which has at least 100 species (Horn, 1992). Roses are
found in the most climates, such as arctic and tropic.
Rose flower breeders cultivate more than 20,000
commercial varieties that these cultivars are originated
from eight wild species (Kim et al., 2003). Flower
breeders use fertilizers, nitrogenous fertilizers, to
increase in the quality and quantity. It is well known that
excessive use of fertilizers have negative effects on
animals and plants (Conway, 1997; Conway and Pretty,
1991). Southwood (1973) has been shown that the high
differences at nitrogen concentration sin plant tissues
may be a reason for the herbivores which usually follow
plants with high nitrogen level. The use of fertilizers, at
high levels, can change morphological, biochemical and
physiological properties of host plants and these
alterations provide suitable nutritional conditions for

herbivores (Bernays,

1990).

1990; Simpson and Simpson,

The excessive use of fertilizers play important
role in the herbivore population by host selection and
ecological fitness, i.e. survival, growth, fertility,
reproductive capacity and resistance reduced in plants
treated with fertilizers at high amount (Barbour et al.,
1991). It is well accepted that arthropods and diseases
are responsible for the production of loss. In the recent
decades, some mites have been reported as the first pest
at all over worlds. MojibHaghghadam and Arbabi (2012)
reported that the ornamental flowers and plants are
sensitive to mites attack, because the attack reduces

product quality; it also results in a significant decrease of

marketability. The Tarsonemidae, Acaridae, Eriophidae,
Tenuipalpidae and Tetranychidae families are the most
important pests which damage ornamental flowers. Some
mites, especially the families of Tetranychidae (spider
mite) and Tenuipalpidae nourish on leaf chlorophyll that
this feed system creates the yellow and sometimes brown
spots on the upper or lower surface of leaves. These
spots default photosynthesis and destroy chlorophyll;
resulting in the weak growth of flowers and decrease of
marketability (MojibHaghghadam and Arbabi, 2012).
Zhang (2003) have introduced some mites such as 7.
urticae and T. cinnabarinus that create severe damages
to greenhouses.

The species of T. cinnabarinus and T. cucurbita
have also been reported on China rose in some cities of
Iran (Khalilmanesh, 1972). Pesticides usually use for
control of mites but increasing evidences are accepted
the side-effects and pesticides toxicity for humankind
and on the other hand, pesticide resistance has
encouraged scientists to find suitable control methods.
Integrated Pest Management (IPM), combination of
biological control and the host plant’s genetically based
resistance, seems to be a suitable control procedure
against the Acarina. Thus, the purpose of this study is to
investigate the resistances of some varieties of rose
flower to Tetranychus urticae Koch and Tetranychus
cinnabarinus mites at different nitrogen levels under

greenhouse condition.

MATERIALS AND METHODS
Rose Cultivars and mites culture

The experiment was conducted from June-

Table 1. Variance of analysis for different cultivars at different years

R ;
1 - - 2013 2014 2013 2014
2 Treatment 2 3751.46 41302 154397 126.33"
3 Error 9 2430 32.85 - -
CV (%) 11.14 17.36 -
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Table 2. The mean of density of spider mites on per leaf (mean+ SEM)

S. No Sampling date Magic red Polar star Dolce vita
1 2013 33.752+0.05" 27.011+0.04° 21.715+0.05°¢
2 2014 34.831+0.07* 27.956+0.01° 22.510+0.03°

September during 2013 and 2014 years. The commercial
rose cultivars, Dolce Vita (DV), Polar Star (PS) and
Magic Red (MR) were prepared from the greenhouses of
Khorram Abad, Lorestan-Iran. All the cultivars were
originated from Rosa hybrid. One hundred and fifty
seedlings, fifty/seedlings, were obtained. The seedlings
were transplanted into separated plastic pots (25%20 cm,
heightxdiameter and 2.5 kg volume). All the cultivars
were maintained under greenhouse conditions, i.e. 22+2°
C temperature, 40+5 % relative humidity and 16 h light/
8 h darkness as light regime. The pots were filled with
sandy soil and animal wastes (as a fertilizer) (ratio 2:1 v/
v) as a growing media. The 7. wrticae and
T. cinnabarinus mites originated from the roses which
were grown in the same greenhouse (separate
population).
Sampling

After observation the first mites on leaves, were
started recording, once in two days. At each sampling
date, two shrubs per treatment (three leaves per shrub)
were randomly selected from each of the treatments. We
recorded samples of the lower leaf surface because
spider mites generally feed and reproduce on the lower
leaf surface. Mite counts were performed by using a
stereomicroscope (magnification 10x). We registered
number of mature mites, immature mites and eggs. In
this study the numbers of mature and immature mites

were mentioned together, because their discrimination is

difficult under greenhouse condition. All plants were
taken at 8:00 AM and positioned in plastic bags and
maintained in a refrigerator (4°C). The leaves were later
investigated by using a stereomicroscope. The counts of
eggs and life stages, mature and immature of mites, were
examined at per leaf (2 cm?) scale. The randomized
complete block design with three treatments (3 cultivars)
and 4 replicates (4 spots) was conducted for the
investigation of 7. urticae and T. cinnabarinus density.
Investigation on the effects of iron and nitrogenous
fertilizers in 7. wrticae and T. -cinnabarinus
population

In order to investigate the effects of iron and
nitrogenous fertilizers on 7. urticae and T. cinnabarinus,
an experiment was done based on the randomized block
design in factorial arrangement with nitrogenous
fertilizer treatments (0, 50 and 100 kg/ha), three
treatments from iron fertilizers (5, 10 and 15 kg/ha) and
three replicates per treatment (control, DV, PS and MR)
was used. Nitrogenous fertilizers (46% urea) and iron
fertilizers (10% iron) were prepared accordingly. We
calculated the needed fertilizer per plastic pot, for 2.5 kg.
To minimize experimental errors and estimation of
nitrogenous and iron in the soil, we prepared the samples
for analysis of nitrogenous and iron. Infestation was
artificially performed and the sampling was started one
week after infestation and we subsequently recorded two

days/once (as mentioned before).

Table 3. Chemical analyses for elements present in rose leaf on the basis of different levels of nitrogen

S. No Treatment Nitrogen (%) Potassium (%) Phosphorus (%)
1 Nitrogen 0 2.104+0.021° 0.332+0.001° 3.322+0.123°
2 Nitrogen 50 2.821+0.014™ 0.383+0.004" 3.911+0.121°
3 Nitrogen 100 3.114+0.048° 0.419+0.045° 4.278+0.234°

‘a’ and ‘b’ shows significant differences at per column (P<0.05).
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Table 4. Chemical analyses for elements present in rose leaf on the basis different

levels of iron

S.No  Treatment % Iron % Potassium % Phosphorus
1 Fe 5 0.069+0.001°  0.321+0.002° 3.000.003°
2 Fe 10 0.102+0.004* 0.4524+0.003" 3.624+0.001°
3 Fe 15 0.104+0.008" 0.52440.005" 4.10+0.014"

‘a’ and ‘b’ shows significant differences at per column (P<0.05).

Table 5. Length of the period the of life stages (mean+ SEM) at different cultivars for fertilizers

Rose cultivars and N levels

Rose cultivars and Fe levels

. Stages

(Dolce vita)

130 (Magic red) (Polar star)  (Dolce vita)  (Magic red) (Polar star)

1 Egg 2.00+0.03* 2.00+0.04* 2.15+0.04* 2.00+0.03* 2.23+0.04% 2.00+0.03*
2 Larve 2.39+0.06°  4.21£0.06°  4.63£0.02°  521£0.02°  6.58£0.04"  6.96+0.11°
3 Protonymph 2.2540.05° 3.35+0.02° 4.45+0.08" 4.86+0.06° 4.95+0.03" 5.86+0.06°
4 Deutonymph ~ 2.36+0.03° 3.40+0.08° 4.21£0.09% 5.58+0.05°¢ 5.98+0.06° 6.92+0.04°
5 Total 9.00+0.17° 12.96+0.20° 15.44+023* 17.65+0.16° 19.74+0.17°  21.74+0.24°

‘a, b’ and ‘c’ shows significant differences at per row (P<0.05).
Investigation of the resistance to 7. urticae and T.
cinnabarinus in rose cultivars

In order to evaluation resistance to spider mites,
we used three mechanisms including; tolerance,
antixenosis and antibiosis. The sampling, number of

mature and immature mites were taken as

eggs,
described in the previous parts. In this investigation. Two
-way analyses variance was done using Minitab 14.1
software and the determination of difference in pest
population was found and in case significant difference,

Duncan test was used.

Tolerance mechanism

cultivar separately was planted in plastic pots (17.5%19
cm, heightxdiameter). Per cultivar was consisted of five
replicates that two replicates were considered as control,
without infestation, and fifty mite eggs were released in
each replicate from the remaining replicates. After three
weeks of infestation, all the replicates were investigated
three times in a week. The cultivars were investigated for
reaction to spider mites using a six point scale of visual
damage:1: no visible damage; 2) lesser than 5% damage
on the dorsal surface of the leaves; 3) about 5-25%
damage on the dorsal surface of the leaves; 4) about 25-

45% damage on the dorsal surface of the leaves; 5) about

To investigate tolerance mechanism, each 45-65% damage on the dorsal surface of the leaves; 6)
o0 =
= 5-Jun = 12-Jun = 17 -Jun =23 -Jun = 30-Jun T-Jul = 14-Jul 21-Jul
80 m 28-Jul m4-Aug mll-Aug 18-Aug 24-Aug 31-Aug 7-Sep 14-Sep
70
60
£'so |
£
)
=1 40
=
E 30
20 +
10

Magic red 1 Magic red 2 Magic red 3 Polar star 1 Polar star 2 Polar star 3 Dolce vita 1 Dolce vita 2 Dolce vita 3

Rose varieties

Figure 1. Effect of nitrogenous fertilizers on mite's density at different levels for different cultivars
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Figure 2. Effect of iron fertilizers on mite's density at different levels for different cultivars

about 25-45% damage on the dorsal surface of the
leaves; 6) more of 65% damage on the upper surface of
the leaves and necrosis of the leaf.

To investigate antixenosis mechanism, the rose
cultivars (12 replications per cultivar) were transplanted
circularly in a pot. Fifty mites were released in the center
of the pot. After the release, a black cover was used for
the prevention of entry of other insects and also for the
prevention of phototropism effects. Four replicates of the
twelve replicates, per cultivar, were recorded for a
number of mites during 12, 24 and 72 h after the release

of mites.

1 Magic red
0.8
06

04

02

Antibiosis mechanism

The larvae cohort were used for antibiosis
mechanism. Newly-hatched larvae were transferred to
new leaf discs by using soft brush. Several life-history
properties were investigated as follows; development
time and mortality of immature stages, body length,
longevity of adults and daily oviposition rate by females.
The oviposition rate and number of newly-hatched larvae
were considered as the criteria for antibiosis mechanism.
This section was conducted at in an incubator (27+3°C
temperature, 60+£5% relative humidity and 12 h light/12
h darkness as light regime).

Polar star

[
0.6
0.4

0.2

0.6

0.4

02

1 Dolcevita

[] 5 0

15 20 %

Figure 3. [ for different cultivars (for nitrogenous fertilizer)
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Magic red

Polar stax

1 20 25 30

0 5 20 25 30

Dolce vira

o 5 10

15 20 25 30

Figure 4. I, for different cultivars under fertilization with iron fertilizer

Life table

Horizontal life table, on the basis of age, was
used. In the present study, natural mortality at different
growth stage of mites was measured. In these equations,

I is the ratio of age-specific survivor; Ny is the number

of age-specific survivor, Mo is the primary individual,
P, presents survival probability in the range of x to x+1,
q. represents age-specific mortality, dy shows the
distribution of primary mortality, L, is length of survival
at ages of x to x+1 and T, is the number of days that

cohorts survive after x age.

J.ner
1. ir =
Ny
|!-.'t’+1.
2. By = ;
X

Magic red

3. qx = 1'px

4. di = (1) — (L))

5. _ 'Ux-] + (lyee)
£ 2

6.

T, =iLx

This section was consisted from many equations
as follows andl/; is presenting the age-specific survivor
m, shows fecundity rate.

Reproductive table and its rate

B
1. Gross fecundity rate = ZM .
X

zthx

X

2. Gross fertility rate =

Polar star

30 35

Dolcevisa

Figure 5. ¢, for different cultivars under fertilization with nitrogenous fertilizer
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1 Magic red 1 Polar star
08 0.8
0.6 0.6
04 0

02 02

0 5 10 15 20 25 30 35

Figure 6. g, for different cultivars under fertilization with iron fertilizer

ﬁ
>k, - .
£ 10. Doubling Time or DT = 2
5 fm
3. Gross hatchrate = Y s,
s Ina,
Z LM, 11. Mean Generation Time = T= '™
a
4. Net fecundity rate =
ey 8 Daily reproductive rate
D LhM, 8
' 1. Mean egg per day = _
5. Net fertility rate = Z M,
ﬁ w—E
m B
2m. S hat,
6. Gross Reproductive Rate = 2. Mean of fertile egg per day = _= —
B
Z ]x m, Analyses for demography experiments
7. Net Reproductive Rate or Ry = a In this section, age is the most important
parameter. In the mentioned equations, € is the age of
g . . . S
x maturation of mites, o is the age of the first oviposition,
e =1 Z Lym,
a B is age of the last oviposition and ® is the last of

8. Intrinsic rate of increase =
possible age. The analyses for reproductive and life

tables were done by using excel software as previously
explained by others (Birch, 1948; Carey, 1993). For the

9. Finite Rate of Increase or = 4 =¢&"
determination of significance differences, especially

Table 6. Length of the period the of oviposition, daily fecundity and total fecundity (mean+ SEM) at different
cultivars for fertilizers

Rose cultivars and N levels Rose cultivars and Fe levels
S. No Stages . . . (Dolce vita)
(Magic red) (Polar star) (Dolce vita) (Magicred) (Polar star)
1 Oviposition 11.35£1.24*  11.11£1.50°  10.95+1.68" 10.86+1.89"°  10.18+1.15°  10.08+1.38"
period

2 Daily Fecundity  16.16£1.25*  13.33+1.47°  12.09+1.69* 10.98+1.89"  12.39+£1.98*  12.63+1.12°
Total Fecundity — 142.05£2.5" 116.5442.98° 99.55+223°  90.52+2.54"  89.05+2.21°  82.45+2.89°

‘a, b’ and ‘c’ shows significant differences at per row (P<0.05).

Journal of Research in Biology (2019) 9(5): 2706-2719 2712
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Table 7. Generation time, egg hatchability, immature mortality and sex ratio at different cultivars for
fertilizers

Rose cultivars and N levels

Rose cultivars and Fe levels

S. Stages - (Dolce vita) - (Dolce vita)
No (Magic red) (Polar star) (Magic red) (Polar star)
1 Generation time 20.35+1.08° 24.07£1.70° 26.39+1.91° 28.51+1.05° 29.92+1.32°  31.82+1.62°
(day)
2 Egg hatchability 97.20 97.40 96.05 95.25 97.50 96.25
(%)
3 Immature mortality 11.65 12.35 15.77 14.02 16.55 18.75
%
4 Sex ratio (3:9) 1:4.71" 1:4.62" 1:431° 1:4.09" 1:4.00" 1:3.81"

3

a, b’ and ‘c’ shows significant differences at per row (P<0.05).

intrinsic rate of increase, Jackknife procedure and SAS
software were used (Maia et al., 2000; Meyer et al.,
1986). The Jackknife procedure was used because there
was not replicate for cultivars. The Jackknife equation

was as follows;
T ) = NXFp aiy— (M-1) XF i)

Variances (VAR), r,, (mean) and standard error of means

(SEM) were as follows;

n

Z Ty

j=1
L. rm(mean} = < .

2. VAR Ty mean) = 2() i
S
|V4R v mean
3. 2. SEM Ty (meam) = "
In vitro biologic studies
To investigate in vitro biologic studies, complete

leaf as rearing unit was considered. We considered 30

replicates, 30 complete leaves, for each cultivar. Each
leaf, consisting of five leaflets, was placed in micro-
tubes having 2cc distilled water and positioned in a glass.
To suitable ventilation, per glass was covered by a lace
cloth. To perform biological studies, cohort eggs were
used. The cohort eggs were obtained as follows; five
glasses were prepared for per cultivar at first. Fifteen
female and male mites were released to per glass. After
12 h, the all mites were removed. The produced eggs as
cohort eggs were used for later stages. One cohort egg
was transferred to per replicate by using soft brush.
Hatching, changes in egg and other changes in biological
stages of mites were recorded. The hatching of eggs (%),
larva mortality (%), length of embryo stages, length of
larva stages, longevity of mature mites and growth
period (larva-oviposition) were registered with complete
mites. A male and female mite was devoted to each petri

having the complete leaf and we subsequently the

Table 8. Survival percentage of mites for different cultivars and under various fertilizers

Developmental periods

Rose cultivars Adults survival

Eggs survival

Larvae survival

Nymphs survival

(%) (%) (%) (%)
N levels
(Magic red) 83.35+1.98° 63.47£1.10° 77.54£1.15 89.65+1.23"
(Polar star) 81.74+1.66° 58.45+1.93% 76.07£1.91° 87.35+1.55°
(Dolce vita) 76.63+1.41° 59.15+1.40° 75.63+1.36" 82.12+1.60°
Fe levels
(Magic red) 70.14+1.82° 54.73+1.36° 68.52+1.98" 81.41+1.88"
(Polar star) 62.40+1.08° 53.93+1.97% 59.42+1.75° 75.26+1.48°
(Dolce vita) 56.95+1.27° 50.24+1.01° 53.74+1.69° 73.11+1.44°

"a, b” and "¢’ shows significant differences at per column (P<0.05)
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Table 9. Other parameters of life table

S. No Parameters (Magic red) (Polar star) (Dolce vita)
1 ra(9/%9/day) 0.269+0.031* 0.203+0.063 ° 0.187+0.055 °
2 Ry(Q/Q/generation) 62.38+1.65° 60.39+1.48 ° 51.84+1.55°
3 T (day) 15.24+1.12°° 20.19+1.18 ° 21.09+1.10°
4 MQ/Q/day) 1.30+0.02 ° 1.22+0.01 ° 1.20+0.08 ©
5 DT{(day) 2.54+0.14 ¢ 3.40+0.22 ° 3.70+0.20 *

‘a, b’ and ‘c’ shows significant differences at per row (P<0.05).

number of the produced eggs per female mite and lengths
of laying period were measured.
Statistical analyses

We described statistical analyses and software's
for per section and the data were presented as mean +

SEM.

RESULTS
Mites population, antixenosis and antibiosis

Table 1 shows variances in the analysis of mites
during 2013 and 2014. There were significant differences
among cultivars for the density of spider mites (Table 2).
The MR and DV showed the most and lowest density of
mite, respectively. These findings showed the high
antixenosis and antibiosis resistance in DV. It is believed
that greenhouse condition is the best criteria for the
investigation of antixenosis mechanism. The population
of mites in DV cultivar is the lowest; showing that DV is
not a desirable host for spider mites.
Analyses for nitrogen and iron in the soil and leaf

Our findings showed that contents of nitrogen

and iron were similar at all soils and we did not observe
significant differences among different soils (P>0.05; the
data are not shown). Our findings also showed that at
similar levels of nitrogenous fertilizer, nitrogen content
was equal in leaves, but we observed significant
differences among nitrogenous fertilizer for nitrogen and
phosphorous but no potassium (Table 3). Treatment with
iron fertilizer had not showed significant effect on iron
content at the same level of iron (P>0.05). The tissue
contents of nitrogenous and phosphorus were higher in
soils fertilized with higher levels of nitrogenous (100)
fertilizer compared with the control group. We also
observed significant differences for iron and phosphorus
of leaf tissue, so that the tissue levels of iron and
phosphorus were higher in the soils fertilized with iron at
15 kg/ha compared with other levels (Table 4).
Effects of different levels of nitrogenous and iron
fertilizers on mite population

Figures 1 and 2 show effects of different levels
of nitrogenous and iron fertilizers on mite's population at

different cultivars. The most population was found at

Table 10. Reproductive parameters of mites for rose cultivars in the presence of iron and nitrogenous

fertilizers
. Rose cultivars and ‘N’ levels Rose cultivars and ‘Fe’

Reproductive levels

parameters (Magic red) (Polar star) (Dolce vita) (Magic red)  (Polar star) (Dolce vita)
GFcR 149.44+1.19*  121.31+1.59°  100.89+1.13° 99.28+1.56°  91.80+1.12°  84.76+1.81°
NFcR 78.68+1.93% 77.70+1.66% 70.43+1.69° 50.94+1.88"  48.78+1.25°  39.78+1.70°
GFrR 146.46£1.67*  117.67+1.93° 96.85+1.48° 9531+1.56"  88.12+1.29°  80.52+1.40°
NFrR 77.10+1.44% 75.37+1.19° 67.61£1.16° 48.91+1.50°  46.34+1.73°  38.19+1.68°
Mean eggs per female 5.04+0.28" 3.87+0.24° 3.39+0.27° 2.37+0.15% 2.16+0.33° 2.09+0.25°
per day
Mean fertile eggs per 4.94+0.23* 3.25+0.21° 3.25+0.24° 227+0.12*  2.05£0.20° 2.00+0.28°
female per day

‘a, b’ and ‘c’ shows significant differences at per row (P<0.05).
Journal of Research in Biology (2019) 9(5): 2706-2719 2714
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soils fertilized with nitrogenous and iron fertilizers at
high levels, 100kg/ha for nitrogenous fertilizer and 15
kg/ha for iron fertilizer and the lowest density was seen
at low levels, control group for nitrogenous fertilizer and
5 kg/ha for iron fertilizer (P<0.05). Our findings also
showed that the most population was found at MR
cultivar and the lowest population was observed in DV
cultivar (for both the fertilizers). Significant interactions
were observed between nitrogen levels and rose cultivars
(P<0.05) and also between iron levels and rose cultivars
(P<0.05); showing that soil nitrogen and iron are related
with mites population.

Our observation Table 5 showed that,
embryogenesis period was not influenced by treatment
(Fy=3.98; dfy=3,254; Fr~4.11;
dfr=3,251; P<0.05), but other stages were affected by

fertilizers (F3=8.23; dfy=3,231; Fr~=9.65; dfr=3,228,;

with  fertilizers

P<0.05). The most immature stages in mites were found
at DV cultivar which was fertilized with both the
fertilizers and the lowest was found in MR cultivar
(under same condition). Under treatment with fertilizers,
oviposition period, daily fecundity and total fecundity
were higher at MR cultivar compared with other
cultivars (Table 6). Generation time was higher in DV
cultivar compared with other cultivars, under same
condition (Table 7), but egg hatchability and immature
mortality (%) were not affected at different cultivars. Sex
ratio also was different at the all cultivars (X2, P = 0.05).
Life table of mites

On the basis of our findings (Table 8), the most
mortality, is for both the fertilizers, and were related. The
mites reared on DV cultivar and the lowest was
associated to mites raised on MR cultivar. Eggs survival,
larvae survival, nymph's survival and adult's survival
were higher at MR cultivar and were also lower for DV
cultivar. Survival rate (/) for nitrogenous fertilizer was
29, 75 and 61%, and for iron fertilizer was 70, 73 and 63
for DV, PS and MR, respectively (Figures 3 and 4).

Age-specific mortality (g,) was started at 2, 3 and
4 for nitrogenous fertilizer and was also started at 1, 2
and 3 for iron fertilizer. The age-specific mortality was
started at later ages (Figures 5 and 6). The DV cultivar
had lowest survival and the highest mortality; showing
that this cultivar is not suitable for mites growth. The
most survival and the lowest mortality was related to MR
cultivar which showed that MR is the suitable cultivar
for mite's growth. The analysis of other life parameters
(Ry, s T and DT) showed significant differences among
cultivars, so that R, 7, and A were highest for MR
cultivar and were lowest for DV cultivar. Other
parameters, T and DT were lowest for MR cultivar and
were highest for DV cultivar; confirming previous
findings.
Reproductive table

Gross Fecundity Rate (GFcR), Net Fecundity
Rate (NFcR), Gross Fertility Rate (GFrR), Net Fertility
Rate (NFrR), mean eggs per female per day and mean
fertile eggs per female per day were different for rose
cultivars, so that the most rates were related to MR
cultivar and the lowest rates were related to DV cultivar

(for the both fertilizers; Table 10).

DISCUSSION

As results showed MR had most density for
spider mites and DV cultivar had lowest density for
mites; showing that DV cultivar is the optimum host for
spider mites. These results also showed that MR cultivar
is a suitable cultivar for IPM program. Unfortunately, we
could not find any study showing that rose cultivars have
various resistances to mites. However, mites did not
prefer DV cultivar, which may be related to some
physical properties of DV cultivar, such as number of
low leaf and low growth of DV cultivar. As mentioned
before, the present study was conducted under
greenhouse condition and it is well-known that mite's
population increases at 12°C temperature and above. On

the other hand, greenhouse, in our study, was suitable for
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the increase of mite's population. Thus, the differences in
density of mites related to rose cultivars. These
differences are presenting antibiosis and antixenosis
mechanisms.

Antibiosis is a biological process which is related
to like survival, growth, generation time, fecundity and
longevity of insects (Van Emden, 1997), but antixenosis
process is related to the insect and plant factors. The
quantity and quality of primary and also secondary plant
metabolites are frequently related to antibiosis (Pedigo,
1999). Wrensch and Young (1978) have shown that plant
quality could be influenced by mites population. The so
called quality may include nutrition quality, tissue type,
osmotic pressure, etc., (Kibritci and Kazak, 2004). Some
characteristics such as poisoning substances, digestive
reducer and nutritional balancer are different in
difference plants; resulting in these factors may affect
mite's population. Some researchers have believed that
diet type is an influencing factor on productivity
parameters of mites (Uckan and Ergin, 2002). Emden
(1997) believed that morphological and biochemical
properties of plants are efficient factors on mites and
their enemies. Similarly, DV cultivar has antixenosis
resistance. Secondary metabolites, nitrogenous, carbon,
etc, efficiently influence herbivores (Emden, 1997). In
this association, Zalom et al., (1991) showed that some
amino acids, inorganic nitrogen and phenolic compounds
affect productivity parameters of mites. It is concluded
that DV cultivar is a suitable choice for [IPM program.

However, fertilizers, at high levels, efficiently
increased mite's density (especially on MR cultivar). It
may be related to changes in the nutritional values.
Emden (1997) showed that alterations in nutritional
values of plant can affect insect's population. We
believed that iron quality, similar to nitrogenous
fertilizer, can absorb mites. However, our study showed
that fertilizers increase mites population and on the other

hand, DV cultivar had lowest density. These findings

confirm the use of DV for IPM program and also

confirm its resistance. Thus fertilizers can be highly used
for increasing the quality and quantity of DV cultivar.

Our observations showed that immature
mortality was lower in DV cultivar and it was higher in
MR cultivar (even for fertilizers). Survival parameters
were higher for MR cultivar and were lower for DV
cultivar; showing that MR is an optimum cultivar for
mites' growth. Similarly, Adango et al. (2006) stated that
immature mortality of Tetranychus ludeni was lower in
Amaranthus  cruentus  compared with  Solanum
macrocarpon. The differences between these cultivars
may be explained by plant quality, environmental
factors, the needed food for mites and secondary
metabolites (Tsaiand Wang, 2001). Other investigations
have been shown that leaf age, feeding of host plant,
compounds of leaf surface and secondary compounds
can change density of mites (Skorupska, 2004; Pietrosiuk
et al. 2003; Krips 1998).

Other findings for reproductivity parameters also
showed that MR cultivar is an optimum cultivar for the
reproduction of mites. Similar to other findings, DV
cultivar is was not a suitable cultivar for mites and thus
this cultivar is a suitable cultivar for IPM program. The
net reproductive rate (R,) and the intrinsic rate of natural
increase (r,) are main indexes of tetranychid population
dynamics Krips et al. (1998). These parameters often
provide ‘m’ the independent analysis of individual life
history parameters (Zhang et al., 2007). Because the
population development of two-spotted spider mite was
the shortest on MR cultivar. It may be explained by
development time, an early peak in reproduction, high
daily egg production and high total fecundity in MR
cultivar. Najafabadi (2012) believed that fertilizers are
responsible for the increase of Ry and Razmjou et al.,
(2009) showed that Sayyad cultivar was the most
favorable host for two-spotted spider mites with
7,=0.295 and Talash cultivar with r,=0.214 was an
unfavorable host. Sabelis (1991) has been shown that 7,

values of T. urticae were from 0.219 to 0.336. Ahmadi
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et al. (2007) has also estimated r,, values from 0.038-
0.142 females/female/day on common bean. In the
present study, 7, values were ranged from 0.19-0.27.
Ahmadi et al. (2007) reported that spider mites had r,
values between 0.220 and 0.340.

CONCLUSION

On the basis of our findings, iron and
nitrogenous fertilizers increased density of mites. On the
other hand reproductively and life parameters were
higher for mites grown on MR cultivar. The DV cultivar
had lowest indexes for mites and thus it has antibiosis
and antixenosis resistance. It is concluded that DV

cultivar is optimum for [PM programs.
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