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ABSTRACT

The population fluctuations and effect of certain weather factors on the flight
activity of three leaf worms moths, Spodoptera littoralis Boisd. ; Spodoptera exigua
Hb. and Spodoptera latebrosa Led. and their predators were studied by a light trap at
Mansoura district. The obtained data showed that the peaks of S. littoralis according
to biweekly catch occurred in the fourth week of April; the first week of June; the first
week of July; the end of July; the second week of September; the end of October and
the third week of November; represinting seven peaks of moths per year during the
two years of study. The results showed that, S. exigua moths had five peaks per year
during the two years of study. These peaks were occured in the first week of May; the
first week of July; the end of August; the end of September and the fourth week of
October, respectively. In addition, S. /atebrosa moths had five peaks per year during
the period of study. These peaks were occured in the first week of June; the first week
of July; the end of July; the second week of September and fourth week of October,
respectively. The statistical analysis showed that there was a highly significant
positive correlation between the temperature parameters and the number of trapped
moths of the three leaf worm species during the two years of study. The maximum
refative humidity had a highly positive significant effect on populations of the three leaf
worm moths in the first year and a slight negative effect in the second year of
investigation. The other relative humidity parameters exerted a slight negative effect
during the two years of investigation. The obtained results showed that there were
four predators caught by a light trap during this study namely: Coccinella
undecimpunctata L.. ; Cydonia vicina isis Cr.; Paederus alfierii Koch. and Labidura
riparia Pall.. The data cleared that C. undecimpunctata had four peaks and C. vicina
isis had five peaks per year while that was two and three peaks for P. alfierii and L.
riparia, respectively. '

The statistical analysis showed that there was a highly significant positive
corelation between the temperature parameters and the number of trapped predators
during the two years of study. The maximum relative humidity had a highly positive
significant correlation on the population density of L. riparia and C. vicina isis in the
first year of study, while the minimum relative humidity had a negative significant
effect on the population density of L. riparia in the first year, while minimum relaive
humidity had a possitive significant effect on the population density of P. alfieni in the
second year of investigation.

Keywords: Spodoplera litforalis, Spodoplera exigua; Spodoptera Ilalebrosa,
Coccinella undecimpunctata, Cydonia vicina isis ;, Paederus alfierii,
Labidura nparia; light irap.
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INTRODUCTION

The ecological study on the environment preference of various insect
species of cotton insect pests has gained in recent years a significant
importance in the field of pest control research programs. These
investigations were proved essential to the development of new concepts of
control. However, entomologists suggested the use of light traps for recording
new species and for determining the relative abundance and the number of
annual broods of major insect pests throughout the year. Williams (1939)
summarized some purposes of using light traps of which measuring the
numbers of insects of a certain area and investigating the dates of their
appearance the length and size of the broods. Information obtained also by
light traps enables the entomelogists to predict the possible ocutbreaks of
certain insects. (El-Deeb ef al., 1968). Several investigators used light traps
for studying the seasonal abundance and flight activity of one or more
species of the cotton leaf worms moths as Hassanein (1956); El-Minshawy
(1963);, Wafa and El-Borollosy (1970); Abul-Nasr et al. (1973} Shanab et al.
(1978); Foda and Romeila {1999); Vajgand, et al. (2005} and Li, ef al. (2006).

Many publications announced that light traps are a successful method for
testing the relationship befween weather factors and the activity of many
insect pests (Hosny, 1958; Hafez ef al., 1969; Hosny and Khattab 1969; Wafa
and Ei-Borollosy 1970; Philipp and Watson 1971; Shanab et al, 1978,
Blasubramanian et al., 1985, Matioli and Silva 1990; Rizk et al, 1990; El-
Mezayyan eof al, 1997 and Soliman, 2004). Therefore, the present
investigation was conducted to study the relative abundance and flight activity
of the three leaf worm moths: 3. filtoralis; S. exigua and S. Jatebrosa and their
predators by using a light trap at Mansoura district and evaluate effect of
some weather factors on the population fluctuations and their flight activity of
these insect pests and their predators.

MATERIALS AND METHODS

For studying the population density of three cotton leaf worm moths, S.
littoralis, S. exigua and S. latebrosa and their predators by using a light trap
at Mansoura district. Samples were taken daily during two years from 1%
January 2006 till 31" December 2007.

A Robinson and Robinson (1950) light trap which proposed by Williams
(1923) was used. The trap consists of an inverted metal cone, 24 inches in
diameter, and contains six radial vanes projecting two inches above the
upper aperture. These vanes obstruct the flight of insects circling or heading
for the light and thus reduce their flight speed causing them to stall and fall
into the sloping cone and then into the receptacle. At the lower aperture of
the cone and in the center of the Vanes, a 250 watt clear mercury vapour
lamp is fixed in a socket and so adjusted that its light is unobstructed above
the upper structure of the trap. This upper structure is fitted tightly on a barrel-
like 24 inches deep receptacle which forms the base of the apparatus.
Sodium cyanide was put in a glass jar. It is used as a killing agent inside the
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trap. The light trap was set off daily for a period of 12 hours from sunset to
sunrise. The trap was placed in the Agricultural Experimental Station of
Mansoura University at a height of 3.5 meters. The trap was emptied every
morning and the catch was brought to laboratory for identification. The daily
catch was separated, identified and counted at the same day. The daily catch
was accumulated biweekly. Daily records of temperature and relative
humidity of Mansoura district were obtained from the Meterclogical
Organization, Ministry of Defence, Cario. These records have been

calculated as biweekly means related to the date of accumulated biweekly
catch.

Data analysis:

For the purpose of statistical analysis, data were analyzed to determine
correlation coefficient (Costat, 2004).

RESULTS AND DISCUSSION

l. The cotton leaf worms moths
1. Spodoptera littoralis: _

Table {1) and Figure (1) showed that the abundance of S. /ittoralis moths
caught by a mercury light trap during the two years of study. It can seen from
this table that the moths were trapped in all months of the year at Mansoura
district. The total numbers of S. litforalis moths caught during the two years
round were 14958 individuals in 2006 and 14433 in 2007, respectively. Peaks
of 8. littoralis moths according to the biweekly catch occurred in the fourth
week of April; the first week of June; the first week of July; the end of July, the
second week of September; the end of October and the third week of
November, representing seven peaks of moths per year (Table 1 and Figure
1). As indicated by Hassanein (1956), the moths of S. littoralis were captured
in all month of the year at Shebin El-Kom and the maximum abundance was
during June and July, while Abul-Nasr et al. (1973) stated that peak numbers
of 8. littorafis moths were generally taken in about mid-June, late July and
early September. They stated that the second and third peaks were higher
than the fourth one. Shanab ef al. (1978} at Mansoura district recorded seven
peaks of S. littoralis moths per year occurred in the third week of February,
the end of April; the first week of June; the end of June; the first week of
August; the second week of September and second week of October. Foda
and Romeila (1999) found that the number of S. ittoralis moths caught by a
light trap gradually increased from January to June, decreased in July and
gradually increased thereafter, reaching its peak in October.

Table (2) shows the effect of the temperature and relative humidity on the
biweekly catch of S. littoralis moths trapped by a light trap. Statistical analysis
showed that there was a highly significant positive correlation between the
temperature parameters and the number of trapped S. littoralis moths during
the two years of study. The maximum relative humidity had a highly positive
significant effect on the population density of S. fittoralis moths in the first
year and insignificant in the second year of study.
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Table (1): Biweekly catch of three leafworm moths trapped by a light
trap during the two successive years 2006 and 2007 at
Mansoura district.

o Species| s Jittoralls S. exigua S. latebrosa
ates 2006 | 2007 | 2006 | 2007 | 2006 | 2007
171 6 10 4 8 3 5
157 1 10 15 7 5 2 4
2971 45 57 30 42 28 35
127 2 71 80 108 125 68 75
267 2 115 122 152 188 80 82
127 3 120 122 176 196 110 95
267 3 130 135 296 340 171 190
974 145 152 486 570 246 275
237 4 326 388 805 912 298 380
716 310 265 | 1015 1255 510 560
217 5 715 508 756 856 646 710
471 6 1511 | 1850 | 867 946 807 956
187 6 980 | 1076 | 996 1020 590 630
217 1640 | 1920 | 1088 1240 850 882
167 7 997 1045 | 975 1078 796 820
3117 1580 | 1811 | 1078 1130 978 1042
151 8 1250 | 1026 | 1150 1250 810 750
29/8 810 636 | 1290 | 1352 601 630
12719 | 1105 | 957 879 930 950 878
267 9 810 578 989 1041 616 575
10710 573 405 756 844 720 638
24710 732 560 886 910 856 780
77 11 315 210 647 536 526 350
21711 456 370 426 245 316 223
51712 104 58 216 170 108 115
19712 62 47 156 162 91 108
31712 40 | 21 77 90 71 85
Total 14958 | 14433 | 16311 | 17441 | 11848 | 11873
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Figure {1): Biweekly catch of S. littoralis caught by a light trap during
the two years 2006 and 2007 at Mansoura district.

Table (2): Simple correlation coefficient between the population density
of S. littoralis and the temperature and relative humidity
components during the two years 2006 and 2007 at
Mansoura district.

Season 2006 Season 2007

r P S r P

aximum Temp. | 0.8736 | 26888 | ™ 0.7481 | 7.2315

]
Minimum Temp. | 0.8878 | 6.5962 | ** | 0.8008 | 5.2559 | *~
Average Temp. | 0.8153 | 22232 | *+ | (0.7806 | 1.5561 | ™
Maximum R. H. 0.6159 | 6.2544 | ** 1-0.1580[ 0.4309 { Ns

Ns
Ns

Weather variables

Minimum R. H. -0.13391 0.5053 | Ns {-0.2066- 0.3010

Average R.H. [-0.0154] 0.9390 | Ns [-0.0182] 0.9279

Ns = Insignificant * = significant with varied degree where R = Correiation coefficient P =
Probability $ = significant sign.

The other relative humidity exerted effect which varied from a slight
negative during the two years of investigation. Hsssanein (1956) indicated
that temperature was the factor contributing most largely to annual fluctuation
in insects population. Hanna and Atries (1969) stated that the moths were
most active and abundant at moderate temperature and moderate relative
humidity and low barometric pressure, while Wafa et al. (1970) suggested
that the percentage and activity of females were lower at colder weather and
higher relative humidity the opposite was true with males.

2. Spodoptera exigua: _

Table {1) and Figure (2) showed that the abundance of S. exigua moths
caught by a mercury light trap during the two years of study. it can seen from
this table that the moths were trapped in all moths of the year at Mansoura
district The total numbers of S. exigua moths caught during the two years
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round were 16311 individuals in 2006 and 17441 in 2007 respectively. Peaks
of 8. exigua moths according to biweekly catch occurred in the first week of
May; the first week of July; the end of August; the end of September and the
fourth week of October, representing five peaks of moths per year (Table
1and Figure 2). This finding agrees with that of Shanab et al. (1978).
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Figure {2): Biweekly catch of S. exigua caught by a light trap during the
two years 2006 and 2007 at Mansoura district.

Hassanein (1956) at Shebin El-Kom, Egypt stated that moth of S. exigua
were captured from March to December, and it had six generations throught
the year. Meanwhile, our results showed that the moths were trapped all the
year round and this insects had five peaks per year. El-Minshawy (1963) at
Alexandria, Egypt and Wafa and E!-Borollossy {1970) at Dokki (Giza) Egypt
found that the moths of S. exigua reached its peak during two periods, May-
June and Agust-September. The latter authors stated that the population
declines during July (probably owing to high temperature). Vajgand et al.
(2004} in Serbian recorded five peaks for S. exigua by using a light trap.
These peaks occurred in the second week of July; the end of July, the fourth
week of August, the first week of September and the first week of October.

Statistical analysis showed that in Table (3) there was a highly significant
positive correlation between the temperature parameters and the number of
trapped S. exigua moths during the two years of study. The maximum relative
humidity had a positive correlation in the first year and a slight negative
correlation in the second year of study. Meanwhile, the minimum relative
humidity ‘had a negative significant effect on the population density of S.
exigua moths in the second year and the average relative humidity exerted
effect which varied from a slight negative during the two years of
investigation.
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Table (3): Simple correlation coefficient between the population density
of S. exigua and the temperature and relative humidity
components during the two years 2006 and 2007 at
Mansoura district.

Season 2006 Season 2007

r P S r P S

aximum Temp. | 0.9544 | 1.2132 } ** 0.9247 | 55344 | ***

Minimum Temp. | 0.9431 | 18115 | ** [ 0.9125 | 3.3455 s

|Average Temp. | 0.8520 | 1.7129 | =+ 1 0.9282 | 3.1155 [ =

Maximum R. H. 0.4611 | 0.0154 * -0.0680 | 0.7357 Ns

Minimum R. H. -0.3269| 0.0960 | Ns |-04115; 0.0329 *

|Average R.H. {-0.2298} 0.2491 Ns |-0.3778| 0.0519 Ns
Ns = insignificant * = significant with varied degree where R = Correlation coefficient P =
Probability S = significant sign.

Weather variables

3. Spodoptera latebrosa:

Table (1) and Figure (3) showed that the abundance of S. lafebrosa moths
caught by a mercury light trap during the two years of study. 1t can seen from
this table that the moths were trapped in all monthes of the year at Mansoura
district. The total numbers of S. latebrosa moths caught during the two years
were 11848 individuals in 2006 and 11873 in 2007, respectively. Peaks of S.
latebrosa moths according to biweekly catch occurred in the first week of
June; the first week of July; the end of July; second week of September; and
the fourth week of October, representing five peaks of moths per year (Table
1and Figure 3). This finding agrees with that of Soliman (2004).

El-Minshawy (1963) at Alexandria, Egypt recorded the appearance of S.
latebrosa moths in the end of March. He said that the moths occurred in
greater numbers during two periods from late July to mid-August and from
late September to the end of November. Shanab st al. {1978) in Mansoura
recorded four broods of moths throughout the year reaching and the peak
numbers during June while our results recorded five peaks for this insect.

Statistical analysis showed that in Table (4) there was a highly significant
positive correlation between the temperature parameters and the number of
trapped of S. /atebrosa moths during the two years of study. The maximum
relative humidity had a highly positive correlation in the first year and a slight
negative cormrelation in the second year of study. Minimum and average
relative humidity exerted effect which varied from a slight negative during the
two years of investigation.
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Figure (3): Biweekly catch of 5. Jatebrosa caught by a light trap during
the two years 2006 and 2007 at Mansoura district.

Table (4): Simple correlation coefficient between the population density
of S. latebrosa and the temperature and relative humidity
components during the two years 2006 and 2007 . at
Mansoura district.

. Season 2006 Season 2007

Weather variables m P S r P s

Maximum Temp. | 0.9414 | 2.6017 > 1 09174 | 16763 | **

Minimum Temp. | 09431 | 1.8283 > 109321 | 1.5757 o

|Average Temp. | 08549 | 1.3655 | *** [ 0.9336 | 1.1889 | **

[Maximum R. H. 0.4875 | 0.0098 * | -0.0767 )| 0.7034 | Ns

Minimum R.H. |-0.2718] 0.1701 Ns 1-0.3148} 0.1097 | Ns

Average R.H. |-0.1756] 0.3807 | Ns [-0.1871] 0.3500 | Ns

Ns = insignificant * = significant with varied degree where R = Correlation coefficient P =
Probability S = significant sign.

Il. Predators associated with cotton leaf worms:
1. Coccinella undecimpunctata:

Table (5) shows that the abundance of C. undecimpunctata caught by a
mercury light trap during the two years of study. The total numbers of this
predator caught during the two years round were 344 individuals in 2006 and
302 in 2007, respectively. Peaks of C. undecimpunctata according to
biweekly catch occurred in the third week of May; the end of July; second
week of September and fourth week of October, representing four peaks of
this predator per year (Table 5).

Statistical analysis showed that in Table (6), there was a highly significant
positive correlation between the temperature parameters and the number of
trapped insect of C. undecimpunctata during the two years of study. The

1354



J. Agric. Sci. Mansoura Univ., 34(2), February, 2009

maximum relative humidity had a positive correlation in the two years. The
minimum and average relative humidity had a slight negative correlation in
the two years of study.

Table {5): Biweekly catch of certain predatory insects associated with
cotton leaf worms caught by a light trap during the two
_years 2006 and 2007 at Mansoura district.

tes un decin?;;un ctata C. vicina jsis P. alfierii L. riparia
Dates 2006 2007 20068 2007 2006 2007 2006 2007
1/1 1 1 2 2 0 0 0 0
1571 4] 1 3 2 0 0 0 0
29/1 2 1 3 3 1 1 0 0
121/2 2 3 7 5 2 1 0 0
2612 3 3 9 7 4 3 1 0
1213 5 4 11 7 B 5 2 1
2613 7 4 13 9 8 7 2 2
9/4 9 7 16 14 12 10 4 2
23/4 14 12 10 8 15 12 6 3
715 18 16 12 10 19 18 8 5
2115 22 19 29 25 10 10 16 8
4/6 17 12 18 17 11 10 20 14
1816 12 10 16 14 13 12 22 17
217 17 15 35 30 15 13 15 20
1617 21 18 22 18 19 15 16 8
MIT 26 22 25 21 21 16 10 7
15/8 21 20 29 25 20 16 12 7
2918 22 24 41 45 21 17 12 9
1279 33 30 32 33 21 17 12 9
2619 29 26 29 25 21 18 10 8
10710 17 15 35 30 20 14 9 5
24 110 21 18 29 22 15 7 5 3
7111 9 7 15 10 8 3 5 3
21711 8 5 12 9 7 2 4 3
57142 4 4 9 7 5 2 3 3
19/12 2 3 8 4 4 2 3 2
31712 1 2 4 3 2 2 0 0
Total 344 302 474 405 300 231 197 139

2. Cydonia vicina isis:

Table (5) showed that the abundance of C. vicina isis caught by a mercury
light trap during the two years of study. The total numbers of this predator
caught during the two years round were 474 individuals in 2006 and 405 in
2007 respectively. Peaks of C. vicina isis according to biweekly catch
occurred in the second week of April; the third week of May; the first week of
July: the end of August and the second week of October, representing five
peaks of this predator per year (Table 5).

Statistical analysis showed that in Table (7), there was a highly significant
positive cormrelation between the temperature parameters and the number of
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trapped insect of C. vicina isis during the two years of study. The maximum
relative humidity had a significant positive correlation in the first year and a
slight positive correlation in the second year of study. The minimum relative
humidity had a slight negative correlation during the two years of
investigation. The average relative humidity had a negative correlation in the
first year and a slight positive correlation in the second year.

Table (6): Simple correlation coefficient between the population density
of C. undecimpunctata and the temperature and relative
humidity components during the two years 2006 and 2007

at Mansoura district.

Season 2006 Season 2007

Weather variables - P s - P S
aximum Temp. | 0.9140 | 2.7411 il 0.8363 | 5.5395 s
Minimum Temp. | 0.8820 | 1.1995 i 0.8600 | 8.9943 -
lAverage Temp. | 0.8147 | 2.2983 il 0.8560 | 1.2508 e
Maximum R. H. 0.3422 | 0.0805 Ns 0.0977 | 0.6278 Ns
Minimum R. H. -0.3352 | 0.0873 Ns |-0.2235! 0.2622 Ns

jAverage R.H. -0.2661] 0.1796 Ns |-0.1730] 0.3880 Ns
Ns = insignificant * = significant with varied degree where R = Correlation coefficient P =
Probability S = significant sign.

Table (7): Simple correlation coefficient between the population density
of C. vicina Isis and the temperature and relative humidity
components during the two years 2006 and 2007 at
Mansoura district.

Weather variables Season 2006 Season 2007

r p S r P S

Maximum Temp. | 0.8763 | 2.0961 il 0.8013 | 5.0865 e

Minimum Temp. | 0.8710 | 3.4324 el 0.8400 | 4.2511 el

verage Temp. | 0.7747 | 2.1006 ikl 0.8278 | 4.9245 e
aximum R. H. 0.4148 | 0.0314 * 0.1689 | 0.3994 Ns

Minimum R.H. |-0.2300] 0.2484 Ns |-0.1699 | 0.3966 Ns

Average  R.H. [-0.1529] 04464 | Ns | 0.0107 | 0.9575 | Ns
Ns = insignificant * = significant with varied degree where R = Correlation coefficient P =
Probability S = significant sign.

3. Pedearus alfierii :

Table (5) showed that the abundance of P. alfierii caught by a mercury
light trap during the two years of study. The total numbers of this predator
caught during the two years were 300 individuals in 2006 and 231 in 2007,
respectively. Peaks of P. alfferii according o biweekly catch occurred in the
first waek of May; the end of July and the end of September in the first year
and in the first week of May and the end of September in the second year
{Tabie 5),

Statistical analysis showed that in Table (8), there was a highly significant
positive correlation between the temperature parameters and the number of
trapped insect of P. alfierii during the two years of study. The maximum
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relative humidity had a sfight positive correlation in the two years of study.
The minimum relative humidity exerted effect which varied from a slight
negative during the first year of investigation and a negative significant
correlation in the second year of study. The average relative humidity had a
slight negative correlation in the in the two years of study.

Table (8): Simple correlation coefficient between the population density
of P. alfierii and the temperature and relative humidity
components during the two years 2006 and 2007 at
Mansoura district.

Season 2006 Season 2007

Weather variables " P s - P 35

Maximum Temp. | 0.9154 | 22448 i 0.8478 | 2.3703 | ™=

Minimum Temp. 0.9086 | 5.6738 w1 0.8447 | 2.9967 | ***

Everage Temp. | 0.8057 | 3.9576 ** 1 0.8548 | 1.3684 | ™

aximum R.H. [ 0.3307 | 0.0919 Ns 0.0498 | 0.8050 | Ns

Minimum R.H. ]-0.2864] 0.1475 Ns |-0.3997! 0.0388 *

lAverage R.H. |-0.22011 0.2698 Ns [-0.3465| 0.0765 | Ns
Ns = insignificant * = significant with varied degree where R = Gorrelation coefficient P =
Prchability S = significant sign.

4. Lapidura riparia :

Table (5) showed that the abundance of L. riparia caught by a mercury
light trap during the two years of study. The total numbers of this predator
caught during the two years were 197 individuals in 2006 and 139 in 2007,
respectively. Peaks of L. rparia according to biweekly catch occurred in the
third week of June; third week of July and second week of September in the
first year and in the first week of July and the second week of September in
the second year (Table 5).

Statistical analysis showed that in Table (9), there was a highly significant
positive correlation between the temperature parameters and the number of
trapped insect of L. riparia during the two years of study. The maximum
relative humidity had a highly positive correlation in the first year and a slight
negative correlation in the second year of study. The minimum relative
humidity had a significant negative correlation in the first year and a slight
negative correlation in the second year. Average relative humidity had a slight
negative correlation in the two years of study.
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Table (9): Simple correlation coefficient between the population density
of L. riparia and the temperature and relative humidity
components during the two years 2006 and 2007 at
Mansoura district.

, Season 2006 ‘Season 2007

Weather variables - P S ; P s

aximum Temp. | 0.8257 | 1.1410 e 0.7724 | 2.3518 il
Minimum Temp. 0.7920 | 8.5717 i 0.7803 | 1.5851 bl
{Kverag_e Temp. 0.7392 | 1.0605 el 0.7839 | 1.3172 el
Maximum R. H. 06320 | 40535 | * |-0.1698] 0.3970 Ns
Minimum R. H. - 0.4006 | 0.0383 * -0.3389 | 0.0837 Ns
Average R.H. [-0.2700] 0.1730 Ns |-0.1410| 0.4827 | Ns

Ns = Insignificant * = gignificant with varied degree whera R = Correlaticn coefficient P =

Probability $ = significant sign.
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