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(Mcintosh)(Hymenoptera: Aphidiidae) and its Host, the Cabbage Aphid 
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Abstract: The integration of biological and chemical controls is a common objective of integrated pest
management (IPM).  It was found that pirimiphos-methyl, thiamethoxam, malathion and thiacloprid
are highly toxic to the parasitoid and they have to be used in such a way to prevent their harmful
effects on the parasitoid. On the other hand, cypermethrin and pirimicarb showed a ratio of toxicity
of less than one, this means that they are more toxic to the cabbage aphid than to its parasitoid.
Cypermethrin and pirimicarb are good candidates to be used in IPM programs for the cabbage aphid.
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INTRODUCTION

The cabbage aphid, Brevicoryne brassicae L. is one of the most serious pests of cabbage in the world
(Moharramipour et al., 2003). It causes direct damage, resulting from feeding, which may induce plant
deformation and indirect damage caused either by honeydew or by transmission of viruses (Lashkari et al.,
2007). The cabbage aphid is a vector of 20 virus diseases in a large range of plants (Ellis et al., 1998). An
aphidiine wasp, Diaeretiella rapae (McIntosh) (Hymenoptera: Aphidiidae) is an important primary parasitoid
of a wide range of aphids, including the cabbage aphid (Elliot  et al., 1994; Pike et al., 1999; Zhang &
Hassan, 2003). In cruciferous vegetable fields, D. rapae accounted for 82.5 % of all aphid parasitoids collected
in the northwestern USA (Pike et al., 1999). Current control of vegetables, including cabbage, in Jordan is
based mainly on insecticides (Abdel-Wali, 2000). The use of insecticides on vegetables has caused increasing
concern among growers, markets and consumers (Ellis et al., 1996).

Continuous usage of broad-spectrum insecticides to control cabbage aphid results in its resurgence,
secondary pest outbreaks, and development of insecticide resistance in cabbage aphid (Dimetry & Merei, 1992;
Kakahel et al., 1998). This is due to destruction of D. rapae and other natural enemies. Therefore, the
objective of this study was to evaluate the toxicity of some insecticides against the cabbage aphid and its
parasitoid, D. rapae. This study was an attempt to search for insecticides that are of high degree of toxicity
to the aphid and of low toxicity to its parasitoid as part of the integrated pest management programs. 

MATERIALS AND METHODS

Insecticides: 

Six insecticides that are used in Jordan for cruciferous crops protection were evaluated for their toxicity
effects on cabbage aphid and its parasitoid D. rapae. The insecticides were generally selected in such a way
to represent different classes of pesticides. These insecticides are: Actara  (thiamethoxam, Neonicotinoide),®

Calypso  (thiacloprid, Neonicotinoide), Actellic  (pirimiphos-methyl, Organophosphate), Malathion  (malathion,® ® ®

Organophosphate), Pirimor  (pirimicarb, Carbamate), Cypermethrin  (cypermethrin, Pyrethroide).® ®

Stock Solutions: 

Active ingredients were supplied by Residue and Formulation Analysis Laboratory, Plant protection
Department, Ministry of agriculture, Jordan. Active ingredient was weighed, and then acetone was added. The
volumetric flask then was put on ultrasonic (Sonicor) for about five minutes to insure dissolving the active
ingredient. After sealing the flask tightly, the pesticide was stored in a freezer.
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Aphid culture:

Caulifower plants, Brassica oleracea var siria, were used as hosts for the cabbage aphid culture. Cabbage
aphids were collected from cauliflower plants found in an orchard located in Wadi-Shuaeb. Infested leaves
were transferred to the laboratory in the University of Jordan. In  wooden cages covered with muslin and
located in a glasshouse in the University of Jordan Campus, tens of first and second nymphal instars of the
aphids were placed on the cauliflower plants in one cage and were left to develop and reproduce in that cage
for about three weeks. After being sure of absence of parasitoids from this cage, infested leaves were
transferred to the other cages. So that it is daily inspection was carried out to the infested plants to be sure
of absence of any mummies. The temperature of the glasshouse was 25 ± 10 ºC.

Parasitoid culture:

Mummies from the same orchard in Wadi-Shuaeb were collected and placed in test tubes sealed with
water-moistened cotton plugs and they were left under laboratory conditions until emergence of the adults.
Identification of the parasitoid as D. rapae was confirmed by Dr Marwan Abdil-Wali (National Center of
Agricultural Research and technology Transfer). About ten females and ten male parasitoids were released into
cages containing cauliflower plants infested with cabbage aphid. Mummies formed in this culture were
harvested by a small brush and placed in aerated-transparent cylinders until emergence of the adult parasitoids.

Toxicity to the cabbage aphid: 

Residue bioassay was adopted in this study. The test concentrations were determined by preliminary tests
guided by the most common recommended rates of the insecticides per 1000 m . Five concentrations of each2

insecticide were prepared by diluting a given amount of the stock solution for each concentration in tap water.
Twenty five ml of each concentration was poured in a Petri-dish and a drop of triton x-100 (wetting agent)
was added. Leaf sections in a size proper to be placed in an eight-centimeter diameter Petri-dishes were cut
from mature cauliflower leaves which were approximately at the same age. Each leaf section was dipped into
the solution for about sixty seconds and then it was held erect over the Petri-dish for about another sixty
seconds to drain excess solution. The leaf section was left to dry on a filter paper. The same steps were
followed for the control treatment except that instead of using the pesticide stock solution, an equivalent
amount of acetone was added. After drying, the leaf sections were transferred into Petri-dishes containing
wetted filter papers and each leaf section was put in such a way that the upper surface of the leaf section
faced downward.

Infested cauliflower leaves were cut from the cabbage aphid culture and, using a moistened small brush,
about thirty adult aphids were transferred into each Petri-dish. Every aphid was taken after being sure that its
proboscis was not inserted into the leaf and then it was put gently in the Petri-dish. Each Petri-dish was
covered by a Petri-dish cover having a muslin-covered opening to permit aeration and the cover was sealed
on the edge by parafilm to prevent escaping of aphids. For each concentration, four replicates were done in
addition to four replicates for the control treatment. The Petri-dishes were left in the laboratory under about
12:12 light-dark photoperiod, and 20 ± 2 ºC temperature for about 24 hours after which the Petri-dishes were
inspected under the binocular microscope. The mortality was recorded, and any individual unable to move
when prodded by a needle or unable to stand on its legs when pushed upright by a brush was scored as dead.

Toxicity to the parasitoid: 

Residue bioassay was also adopted in this study. Using the same stock solutions in the aphid experiments,
preliminary tests were carried out to find the concentrations that were used in this study. Then, for each
pesticide, five concentrations were produced by diluting the stock solution in acetone. For each concentration,
the pesticide solution was delivered into three scintillation vials 0.2 ml in each, and 0.2 ml acetone alone was
put into each of the three scintillation vials used as control. The vials were put on a roller mixer (roller mixer
srt1, Stuart Scientific) until evaporation of all of the acetone, thus the pesticide active ingredient was distributed
homogeneously on the internal wall of the vial. About ten emerged adult parasitoids were forced to enter each
vial before sealing them by cotton plugs wetted by sugar solution. The vials were put in the rearing room
under 12:12 hours light: dark photoperiod, and 26 ± 3 ºC temperature for about 24 hours after which the dead
individuals were counted (where any individual unable to move or stand on its legs was scored as dead).

Statistical analyses: 

Data were subjected to probit analysis (Finney,1971). The SPSS computer program was used for data
analysis to estimate LC50 and LC90 values, regression coefficient (slope) and its standard error, intercept and
its standard error, Pearson goodness of fit Chi-square, expected mortality and its residual, 95% confidence
limits (CL) for effective level of concentrations, and the heterogeneity factor in calculation of the confidence
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limits. The SPSS program uses normal equivalent deviate (NED) instead of probit numbers. However, NED
can be readily adjusted to probit by adding 5 to each NED number (Finney,1971). 

 For the experiment of insecticides toxicity to the cabbage aphid, the design was Completely Randomized
Design (CRD) with each Petri-dish representing a replicate. For the experiment of insecticides toxicity to the
parasitoid, the design was CRD with each scintillation vial representing a replicate. Overlapping of the 95 %
confidence –limits was the criterion to judge if there were significant differences among the used insecticides.
When the 95 % confidence -limits for two insecticides overlap, then they are not significantly different,
otherwise they are significantly different.

RESULTS AND DISCUSSIONS

Data analyses for these two experiments have been constructed in Tables to facilitate comparison between
different insecticides used against the aphid and its parasitoid.

Goodness of line fitting was checked by Chi-square test X . Referring to Finney (Finney,1971),  the value2  

of X  at 0.05 level of probability equals to 9.5 at 4 degrees of freedom (df) and 7.8 at 3 df.  From the results2

obtained, it was found that the calculated X  was less than X  tabulated for each regression line which means2 2

that there are goodness of fit at 0.05 level of probability except in the cases of cypermethrin and thiacloprid
on B. brassicae where X  was 15.02 and 11.26 at 3 df, respectively. 2

Toxicity to the cabbage aphid: 

Comparison between the LC50s of the tested insecticides for B. brassicae (Table.1) shows that the most
toxic insecticide by unit weight of active ingredient was cypermethrin (5.20) followed by pirimicarb (9.90),
thiamethoxam (14.08), pirimiphos-methyl (18.45), malathion (43.95) and thiacloprid (80.25). The LC50s for
thiacloprid and malathion are not significantly different (95% CL overlap), while the LC50s for the remaining
insecticides are significantly different from one another. Y value for each line estimated by probit regression
was equal to zero when LC50 (x) was converted to log base 10. Comparison between the LC50s in ppm of
the tested insecticides on B. brassicae and the recommended field rates of these insecticides (Table 1) shows
that the lowest ratio is for pirimiphos-methyl (0.037) followed by pirimicarb (0.040), malathion (0.059),
cypermethrin (0.17), thiamethoxam (0.28) and thiacloprid (0.54).  The slope of the regression lines of the tested
insecticides (Table 1) in increasing order are: thiacloprid (1.79), thiamethoxam (2.13), cypermethrin (2.44),

90s pirimiphos-methyl (3.98), pirimicarb (3.96), and malathion (5.05). Comparison between the LC of the tested
insecticides for B. brassicae   (Table 2) shows that the lowest concentration is also for cypermethrin (17.41)
followed by pirimicarb (19.29), pirimiphos-methyl (38.75), thiamethoxam (56.09), malathion (78.83) and
thiacloprid (416.90). Cypermethrin is not significantly different from malathion, thiamethoxam, pirimiphos-
methyl and pirimicarb, while the rest of insecticides are significantly different each other. Y value for each

90 of the lines estimated by probit regression was equal to 1.28 when LC (x) value was converted to log base
90s 10. Comparison between the LC in ppm of the tested insecticides on B. brassicae and recommended field

rate of these insecticides shows that the lowest ratio is also for pirimiphos-methyl (0.078) followed by
pirimicarb (0.084), malathion (0.11), cypermethrin (0.58), thiamethoxam (1.12) and (2.78).

50Table 1: Com parative toxicity (LC ) of various insecticides tested on B. brassicae.
50  Treatment LC ppm 95%CL L.E.P.R Slop± SE R.F.R ppm Ratio*** 1 2 3

Thiamethoxam 14.08 11.75- 16.30 Y=-2.45+2.13X 2.13± 0.19 50 0.28c

Thiacloprid 80.25 32.30- 161.29 Y=-3.41+1.57X 1.79± 0.22 150 0.54 a

Pirimiphos-methyl 18.45 17.15- 19.78 Y=-5.03+3.98X 3.98± 0.37 500 0.037b

M alathion 43.95 41.34- 46.72 Y=-8.30+5.05X 5.05± 0.37 750 0.059a

Cypermethrin 5.20 2.20- 8.06 Y=-1.75+2.44X 2.44± 0.21 30 0.17 e

Pirimicarb 9.90 9.20- 10.72 Y=-3.95+3.96X 3.96 ±0.35 250 0.04d

50  1=95% confidence limits for LC  in ppm.
2=L.E.P.R. Line estimated by probit regression.
3=R.F.R. Recommended field rate in ppm .

50 *= LC values having different letters are significantly different (95% CL did not overlap).
50 50**= LC values in ppm divided by recommended field rate in ppm . Lower ratio indicates that the insecticides are more toxic at LC

value.

Toxicity to parasitoid: 

50s Comparison between the LC in of the tested insecticides for D. rapae   (Table 3) shows that the lowest
50LC  is for pirimiphos-methyl (0.031), followed by thiamethoxam (0.044), thiacloprid (1.32), malathion (1.76),

50spirimicarb (34.72) and cypermethrin (61.23). LC  for malathion and thiacloprid, and for thiamethoxam and
50spirimiphos-methyl are not significantly different (95% CL overlap), while LC  for the  remaining insecticides

were significantly different from each other. Y value for each line estimated by probit regression was equal 
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50 50sto zero when LC (x) was converted to log base 10. Comparison between the LC  of the tested insecticides
on D. rapae and recommended field rate of these insecticides shows that the lowest ratio is also for
pirimiphos-methyl (6.20×10 ) followed by thiamethoxam (8.0×10- ), malathion (2.3×10 ), thiacloprid (8.8×10- ),-5 3 -3 3

pirimicarb (0.14), and cypermethrin (2.04). The slope of regression lines in increasing order are: thiacloprid
(2.14) , thiamethoxam (2.18), pirimicarb (3.52), pirimiphos-methyl (5.37), cypermethrin (7.05) and malathion

90s(7.37). Comparison between the LC  of the tested insecticides on D. rapae   (Table 4) shows that the lowest
concentration is for pirimiphos-methyl (0.054) followed by thiamethoxam (0.171), malathion (2.62), thiacloprid

90s(5.23), cypermethrin (93.04) and pirimicarb (80.25). LC  for cypermethrin and pirimicarb are not significantly
90sdifferent (95% CL overlap). The remaining LC  are significantly different from each other. Y value for each

90line estimated by probit regression was equal to 1.28 when LC (x) value was converted to log base 10.
50sComparison between the LC  of the tested insecticides on D. rapae and recommended field rate of these

insecticides  shows  that  the  lowest ratio is for pirimiphos-methyl (1.08×10 ) followed by thiamethoxam-4

(3.4×10- ), malathion (3.5×10- ), thiacloprid (0.035), pirimicarb (0.32), and cypermethrin (3.10).3 3

90Table 2: Comparative toxicity (LC ) of various insecticides tested on B. brassicae . 
90Treatment LC   ppm* 95%CL 1 L.E.P.R Slop± SE R.F.R ppm Ratio**2 3

Thiamethoxam 56.09 c 46.92- 70.97 Y=-2.45+2.13X 2.13± 0.19 50 1.12
Thiacloprid 416.90 a 190.20-48109.64 Y=-3.41+1.57X 1.79± 0.22 150 2.78
pirimiphos-methyl 38.75d 34.20- 64.03 Y=-5.03+3.98X 3.98± 0.37 500 0.08
M alathion 78.83b 71.80- 88.76 Y=-8.30+5.05X 5.05± 0.37 750 0.11
Cypermethrin 17.41bcde 10.96- 77.74 Y=-1.75+2.44X 2.44± 0.21 30 0.58
Pirimicarb 20.95 e 18.55- 24.67 Y=-3.95+3.96X 3.96 ±0.35 250 0.08

90  1=95% confidence limits for LC  in ppm.
2=L.E.P.R. Line estimated by probit regression.
3=R.F.R. Recommended field rate in ppm.

90 *= LC values having different letters are significantly different (95% CL did not overlap).
90 90**= LC values in ppm divided by recommended field rate in ppm .Lower ratio indicates that the insecticides are more toxic at LC

value.

50Table 3: Comparative toxicity (LC ) of various insecticides tested on D. rapae.

95%CL 50  Treatment LC ppm 1 L.E.P.R Slop± SE R.F.R ppm Ratio*** 2 3

Thiamethoxam 0.04 0.032- 0.57 Y= 2.95+2.18X 2.18± 0.40 50 8.0×10d -4

Thiacloprid 1.32 0.94- 1.705 Y= -0.26+2.14X 2.14± 0.48 150 8.8×10 c -3

pirimiphos-methyl 0.03 0.027- 0.036 Y= 8.08+5.37X 5.37± 1.02 500 6.2×10 d -5

M alathion 1.76 1.612- 1.921 Y= -1.80+7.37X 7.37± 1.33 750 2.3×10 c -3

Cypermethrin 61.23 56.08- 66.68 Y= -12.60+7.05X 7.05± 1.39 30 2.04 a

Pirimicarb 34.72 29.55- 47.39 Y= -5.43+3.52X 3.52 ±0.84 250 0.14b

50  1=95% confidence limits for LC  in ppm.
2=L.E.P.R. Line estimated by probit regression.
3=R.F.R. Recommended field rate in ppm.

50 *= LC values having different letters are significantly different (95% CL did not overlap).
50 50**= LC values in ppm divided by recom mended field rate in ppm .Lower ratio indicates that the insecticides are more toxic at LC

value.

90Table 4: Comparative toxicity (LC ) of various insecticides tested on D. rapae.

95%CL 90  Treatment LC ppm 1 L.E.P.R Slop± SE R.F.R ppm Ratio*** 2 3

Thiamethoxam 0.17 0.118- 0.345 Y= 2.95+2.18X 2.18± 0.40 50 3.4×10d -3

Thiacloprid 5.23 3.37- 14.77 Y= -0.26+2.14X 2.14± 0.48 150 0.035 b

pirimiphos-methyl 0.054 0.046- 0.075 Y= 8.08+5.37X 5.37± 1.02 500 1.08×10-4

M alathion 2.62 2.31- 3.35 Y= -1.80+7.37X 7.37± 1.33 750 3.5×10 c -3

Cypermethrin 93.04 81.40- 122.86 Y= -12.60+7.05X 7.05± 1.39 30 3.1 a

Pirimicarb 80.25 55.18- 216.83 Y= -5.43+3.52X 3.52 ±0.84 250 0.32a

90  1=95% confidence limits for LC  in ppm.
2=L.E.P.R. Line estimated by probit regression.
3=R.F.R. Recommended field rate in ppm.

90 *= LC values having different letters are significantly different (95% CL did not overlap).
90  90**= LC values in ppm divided by recommended field rate in ppm .Lower ratio indicates that the insecticides are more toxic at LC

value.

Selectivity of insecticides between the cabbage aphid and its parasitoid: 

Table 5 shows ratios of toxicities of the insecticides to B. brassicae divided by their toxicities to D. rapae

50 at the LC level. The ratios in increasing order are: cypermethrin (0.085), pirimicarb (0.29), malathion (25.01),
thiacloprid (60.89), thiamethoxam (320) and pirimiphos-methyl (595.16).                               

Differential susceptibility and population structure are important components of population susceptibility
(Stark & Bamfo, 2002; Longley & Jepson, 1997). For this, bioassays were made on adult stage. Comparison
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50sbetween the LC  of the tested insecticides on B. brassicae shows that cypermethrin is 1.90, 2.71, 3.55, 8.45
and 15.43 times more toxic than pirimicarb, thiamethoxam, pirimiphos-methyl, thiacloprid, malathion and

50s thiacloprid, respectively. However, the ratio between the LC and recommended field rates show that
pirimiphos-methyl is the most toxic (0.037), followed by pirimicarb (40), malathion (0.059), cypermethrin

5 0 s  (0.17), thiamethoxam (0.28) and thiacloprid (0.54). Comparison between the LC of the tested insecticides on 

50Table 5: Ratio of toxicities of the insecticides to B . brassicae divided by their toxicities to  D. rapae at the LC level. 

50 LC of  D . rapae  50 Treatment LC of  B  .brassicae Ratio**
Thiamethoxam 14.08 0.04 352
Thiacloprid 80.25 1.32 60.8
pirimiphos-methyl 18.45 0.03 615
M alathion 43.95 1.76 24.97
Cypermethrin 5.2 61.23 0.085
Pirimicarb 9.9 34.72 0.29
* Ratio less than one indicate that the insecticide is more toxic to B. brassicae than D. rapae.  

D. rapae    shows that pirimiphos-methyl is 1.42, 42.52, 56.68, 1120 and 1975 times more toxic than
thiamethoxam, thiacloprid, malathion , pirimicarb and cypermethrin, respectively. However, Comparison

50s  between the LC of the tested insecticides on D. rapae  and recommended field rates for these insecticides 
show that pirimiphos-methyl (6.2×10 ), is the most toxic followed by  malathion (1.41×10 ), thiamethoxam-5 -3

(1.76×10 ), thiacloprid (7.53×10 ), pirimicarb (0.14)  and cypermethrin (2.04). Ratios of less than one such-3 -3

as those for cypermethrin (0.085) and pirimicarb (0.29) indicate that the insecticide is more toxic to B.
brassicae   than its parasitoid D. rapae    and thus have good selectivity against the B. brassicae. 

The slope of the concentration-mortality line provides information about the phenotypic variation within
a population, including genetic and environmental variation, with steeper slope indicating reduced phenotypic
variation in response to insecticide within a population. A slope value of more than one represents an
increasingly homogeneous population and a slope value of less than one represents an increasingly
heterogeneous population (Plapp, 1979). The slopes of regression lines of the tested insecticides on B. brassicae

in increasing order are: thiacloprid (1.79), thiamethoxam (2.13), cypermethrin (2.44), pirimiphos-methyl (3.98),
pirimicarb (4.42) and malathion (5.05). Also, the slopes of regression lines of the tested insecticides on D

rapae in increasing order are: thiacloprid (2.14), thiamethoxam (2.18), pirimicarb (3.52), pirimiphos-methyl
(5.37), cypermethrin (7.05), and malathion (7.37). The value of the slope for each line is greater than one
indicating relatively homogeneous populations of both the cabbage aphid and its parasitoid. Cypermethrin and
pirimicarb were the most active against the cabbage aphid. For a susceptible reference strain of M. persicae, 

50  50  the LC of pirimicarb was 11 ppm (Nauen et al., 1996) which is close to the LC of pirimicarb (9.90 ppm)
50found for B. brassicae  in the present study. On the other hand, for a susceptible strain of  M. persicae , LC

 5 0 of malathion  was 420 ppm (Kozoil & Sementer, 1984) , which is about 10 times more than the LC of 
malathion (43.2 ppm) found in the present  study for B . brassicae. Pirimiphos-methyl, thiamethoxam,
thiacloprid and malathion are highly toxic against the parasitoid D . rapae with 100% mortality expected when
parasitoids exposed to these insecticides at recommended field rates. This corresponds to the reported
vulnerability of the adult stage of aphid parasitoids to agrochemicals when compared to other non-target
beneficial invertebrates (Longley, 1999). Cypermethrin and pirimicarb are not as toxic to adult of D . rapae  

when compared to pirimiphos-methyl, thiamethoxam, thiacloprid and malathion. These differences in response
of D. rapae to different insecticides were also reported by Kakahel et al. (1998), where D. rapae was highly
susceptible to three phosphorothionates (methy1 parathion, diazinon and chlorpyrifos), while it was less
susceptible to two other phosphorothionates (malathion and dimethoate) and least susceptible to amitraz and
acephate. Organophosphates are reported to be the most harmful upon aphid parasitoids within mummies,
followed by carbamates and then pyrethroids (Longley, 1999), matching the results found here for the
organphosphates.  Pirimiphos-methyl and malathion were the most toxic against the parasitoid, followed by
the carbamate pirimicarb and pyrethroid cypermethrin. The good selectivity of pirimicarb against B. brassicae 

 was found also by Dimetry and Marei (1992). They found that when it was applied at a concentration that
caused 5% mortality of B. brassicae, it was not toxic to adults of either of the natural enemies Chrysopa sp.
and Coccinella sp., and the researchers concluded that pirimicarb is good candidate for use in IPM programs
for vegetable pest control.

Conclusions

90There were large differences between the LC s of the insecticides on the cabbage aphid and the
50recommended field rates of these insecticides. From the ratios of LC s estimated for B. brassicae to those
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estimated for D . rapae (0.085, 0.29, 25.01, 60.89, 320.0 and 595.16 for the insecticides cypermethrin,
pirimicarb, malathion, thiacloprid, thiamethoxam and pirimiphos-methyl, respectively), the two insecticides
cypermethrin and pirimicarb having a ratio less than one which means that they are more toxic to the cabbage
aphid than to its parasitoid and thus they are good candidates to be used in IPM for the cabbage aphid.

Insecticides highly toxic to the parasitoid (pirimiphos-methyl, thiamethoxam, malathion and thiacloprid)
should be used in such a way to prevent their harmful effects on the parasitoid. This could be achieved by: 

a) Thiamethoxam is a systemic insecticide having a large ability to be absorbed from the root and thus it
could be added to the irrigation water rather than spraying it directly on the foliage.

b) For the insecticides pirimiphos-methyl and malathion which have no systemic action, timing of application
becomes an important factor where they could be applied when the most of the parasitoids are within the
mummies since mummy stage is known to protect the parasitoid to certain limit.
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