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EVALUATION OF RESISTANCE IN WHEAT AGAINST
RHOPALOSIPHUM PADI (L.) (HOMOPTERA: APHIDIDAE)

UNDER LABORATORY CONDITIONS

Naheed Akhtar, Noreen Moin, Ghulam Jilani*,  Ata ul Mohsin**, Shaheena Yasmin,
Afzala Tashfeen*,  Munir Goraya**** and Irshad Begum*

ABSTRACT: For the evaluation of resistance, twelve rainfed wheat varieties/
lines of National Uniform Wheat Yield Trials (NUWYT) 2004-05 were used. Among
the tested germplasm (one variety and 11 lines of wheat), V-5 line was found resis-
tant and NRL-2017 line was found susceptible to Rhopalosiphum padi. The results
of Antixenosis Test indicated that two wheat lines, V-5 and PR-83 were least pre-
ferred and three lines viz., NRL-2017, V-00055 and V-00BT004 were highly pre-
ferred by the test insect. The results of Antibiosis Test showed that PR-83 line was
least fecund whereas NR-241 and V-00055 lines were highly fecund. The results of
Tolerance Test indicated that four varieties, PR-83, V-5, SN-128 and NR-241 were
highly tolerant, while only one line, V-00BT004 was least tolerant. To avoid harm-
ful effects of this insect pest, only resistant, least preferred, least fecund and
highly tolerant lines must be used in wheat breeding programmes.

Key Words: Wheat; Varietal Resistance; Susceptibility; Rhopalosiphum padi;
Seedling Bulk Test; Antibiosis Test; Tolerance Test; Pakistan.

INTRODUCTION
All over the world different aphid spe-

cies have been reported as the serious pest
of cereals (Dixion, 1987). Wheat is severely
attacked by wheat aphids, which affects the
produce adversely (Hamid, 1983). Aphid
population has been increasing for the last
decade on wheat crop and attaining the sta-
tus of pest in Pakistan (Zia et al., 1999).
They cause direct damage to wheat
through sucking phloem sap of leaves,
blocking photosynthesis which results in
leaf distortion, gall production, discolora-
tion, stunting, leaf curling, wilting, twist-
ing and premature leaf fall. They are di-
rectly involved in transmission of plant vi-
ruses such as maize mosaic stripe virus
(MMSV) and barley yellow dwarf virus
(BYDV) and indirectly, they induce the sooty
mould production by depositing honey dew
(Stern, 1967; Robbinge et al., 1983;
Karimullah and Ahmad, 1998; Ozder, 2002;
Akhtar and Khaliq, 2003; Akhtar et al.,
2006). Aphid colonies on wheat persist

through out the wheat growing season but
are more numerous and troublesome in
spring and early summer. Aphid reproduces
either sexually or parthenogenetically and
occurs mainly as winter pest in the world
(Grigorove, 1976; Hinz and Daebeer, 1976;
Wratten and Redhead, 1976; Mohyuddin,
1981; Hamid, 1983; Buczaki and Harris,
1981; Zia et al., 1999; Akhtar and Khaliq,
2003; Akhtar and Mujahid, 2006).

In Pakistan aphid species reported on
cereal crops include, bird cherry oat aphid,
Rhopalosiphum padi (L), wheat grain aphid,
Sitobion avenae (Fabricius), grain aphid,
Sitobion miscanthi (Takahashi), corn leaf
aphid Rhopalosiphum maidis (Fitch), Green-
bug, Schizaphis graminum (Rondani) and
yellow sugar grain aphid, Sipha maydia
(Passirinae) (Hamid, 1983; Inayatullah et
al., 1993). Insect pest management (IPM)
is a comprehensive approach of controlling
insects, weeds and plant pathogens with
environmentally and economically sound
practices. In IPM, plant resistance to in-
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sects refers to the use of resistant crop
varieties to suppress insect pest damage.
Plant resistance has also been added to use
in conjunction with other direct control
tactics. To overcome the economic losses
caused by aphid’s attack, use of host plant
resistance is more economical and envi-
ronmentally sound method than using in-
secticides for control of aphids. The use of
resistant varieties is an effective and effi-
cient tool for the control of cereal aphids
(Starks et al., 1983; Webster and
Inayatullah, 1984; Webster et al., 1986;
Tyler et al., 1987a,b; Dong  et al., 1994;
Sattar et al., 2001 and Akhtar et al., 2006).
The use of resistant varieties will remain
the most logical and economical way of re-
ducing insect pest damage in cereals. Iden-
tification of the factors that confer resis-
tance or susceptibility and the study of their
inheritance in cereal crops would greatly
improve breeding strategies to evolve re-
sistant varieties. A proper understanding
of mechanism of host plant resistance will
also lead to breeding for long-term resis-
tance.

MATERIALS AND METHODS
To screen out the resistant varieties/

lines of wheat, laboratory experiments were
conducted in Insect Pest Management Pro-
gram (IPMP) at National Agricultural Re-
search Centre (NARC), Islamabad during
2006. There was one variety i.e. Chakwal-
97 and eleven wheat lines i.e. PR-87, NR-
241, SN-128, V-00BT004, V-00055, V-5,
NRL-2017, NR-234, V-002467, DN-44 and
PR-83 of Rainfed National Uniform Wheat
Yield Trials (NUWYT-RF) for 2004-05. Wafaq-
2001 of year 2003-04 was designated as
standard variety. All these varieties/lines
were evaluated against bird cherry oat
aphid, R. padi L. Experiments were per-
formed under controlled environmental
conditions ( 28+2oC, 40-70% RH and photo-
period of 16:8 h). Experiments for compo-
nents of resistance were replicated five
times. Resistance was evaluated by seed-
ling bulk test, antibiosis test and tolerance
tests.

Mass Rearing of Bird Cherry Oat Aphid,
R. padi (L.)

Bird cherry oat aphid, R. padi L. was
collected from cereals especially from wheat
fields of NARC, Islamabad, and their cul-
ture was maintained in laboratory using
aphid rearing iron racks. Twenty seeds of
susceptible wheat, T. aestivum (L.)
(Chakwal-97) were sown in a plastic pot of
11.5 cm diameter. Seedlings were obtained
for mass rearing of aphids. Mass rearing
was carried out and culture was main-
tained under controlled (RH 27+2oC, 45-
70% and photoperiod of  16:8 h).

Evaluation by Flat Tests
Flat Tests were performed in metal

trays measuring (51cm x 35cm x 9cm) filled
with soil mixture. Eight rows of one cm
depth were made with the help of wooden
mould. Twenty-five seeds per genotype of
one NUWYT-RF one wheat variety and 11
lines were sown in furrow made for each
row of every test entry. When the seedlings
attained height of 5-6 cm, ten R. padi were
released per seedling. Damage rating (DR)
was noted on visual damage rating scale of
0-9, where “0” stands for healthy and “9”
stands for dead (Inayatullah et al., 1993).
After 10-15 days of infestation when lodg-
ing and yellowing of seedlings started, data
were recorded. Resistant lines (R) were
having damage rating DR of 2-3. Moderately
resistant (MR) lines were having DR 4-6
and susceptible lines (S) were with DR 7-9.

Antibiosis Test
Two seeds of all NUWYT-RF genotypes,

one variety and eleven lines along with
Wafaq 2001 as standard were sown in a soil
mix of 7 cm diameter pot. When seedlings
attained height of 5-6 cm, two seedlings of
each variety were thinned to one seedling.
Under the provided lab conditions aphid re-
produced parthenogenetically (Inayatullah
et al., 1993). One adult aphid was released
on each seedling and then each pot was
covered with plastic cage of 6 cm diameter
and 30 cm high having covered two side
venitation holes and top with muslin cloth.
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When the aphid started reproducing on
seedling, all the nymphs were removed
except one, that nymph was allowed to grow
on test lines until it matured and started
reproduction parthenogenetically. Nymphs
reproduced daily were removed and counted
from each seedling, until aphid stopped re-
producing and died. The experiments was
replicated for five times. The varieties were
categorized as least fecund (LF), having
least numbers of nymphs reproduced per
seedling, moderately fecund (MF) having
moderate number of nymph per seedling
and highly fecund (HF) having highest
numbers of nymphs reproduced per seed-
ling.

Tolerance Test
Two seeds of one wheat variety and 11

lines of NUWYT-RF along with Wafaq 2001
as standard were sown as described in an-
tibiosis test in 7 cm diameter pots. When
seedlings attained height of 5-6 cm, they
were infested with R. padi L. with an aver-
age of ten aphids per seedling in accordance
with the prescribed methodology
(Inayatullah et al., 1993). Ten adult aphids
were maintained for 10-15 days. Extra
aphids and nymphs were removed daily
from each seedling. After 10 days of infes-
tation when lodging and chlorosis was
started, the data were categorized accord-
ing to damage rating (DR) scale, highly tol-

erant (HT) lines were having an average
DR of 3.2-3.6, moderately tolerant (MT)
lines were having an average DR of 3.8-5.4
and least tolerant (LT) lines with an aver-
age DR of 6.2 (Akhtar et al., 2006).

RESULTS AND DISCUSSION
Level of Resistance of Wheat Varieties/
Lines Against R. padi in Flat Test.

One variety and 11 lines of NUWYT-
RF, 2004-05 were evaluated through seed-
ling bulk test (Table 1). Results showed that
only one line, V-5 was resistant (R) to in-
festation of aphids with DR of 3. Nine lines
PR-87, NR-241, SN-128, V-00BT004, V-
00055, NR-234, V-002467, DN-44 and PR-
83 were moderately resistance (MR) with
DR of 4-6. Only one line NRL-2017 and one
variety Chakwal 97 were susceptible (S)
with DR 7. Akhtar et al. (2004) recorded that
mean population distribution of aphids on
leaf, stem and spike was significantly dif-
ferent, but non-significant on the flag leaf.

Average Number of Nymphs Laid Repro-
duced during Life Cycle of R. padi on
Wheat Lines/ Varieties in Antibiosis Test

Antibiosis test was performed on 11
rainfed wheat lines and one variety
Chakwal-97 along with Wafaq 2001 as stan-
dard. Out of 13 lines/varieties, lines
V-002467 and PR-83 was least fecund (LF)
with 0.5 and 0.7 average numbers of

RESISTANCE IN WHEAT TO APHIDS

Table 1. Level of resistance of rainfed wheat lines against R. padi in Flat Test
S. Varieties/lines of No. of Damage Nature of
No.  NUWYT-RF 2004-05 seedlings Rating(DR) resistance
1 PR-87 21 4 MR
2 NR-241 17 4 MR
3 SN-128 20 5 MR
4 V-00BT004 16 5 MR
5 V-00055 18 6 MR
6 V-5 20 3 R
7 NRL-2017 22 7 S
8 NR-234 15 5 MR
9 V-002467 15 4 MR
10 DN-44 18 4 MR
11 PR-83 25 5 MR
12 Chakwal-97 14 7 S
Damage rating (DR);  3=Resistant Lines (R);  4-6= Moderately Resistant lines (MR) and  7-9= Susceplibe
variety (S)
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nymphs (Table 2). While nine lines PR-87,
NR-241, V-00BT004, V-00055, V-5, NRL-
2017, NR-234, DN-44 and variety Wafaq-
2001 were moderately fecund (MF) with
average numbers of nymphs as 1.3, 1.3, 1.3,
1.2, 1.0, 0.9, 1.1, 1.2 and 1.3 respectively.
One line SN-128 and one variety Chakwal-
97 were highly fecund (HF) with average
numbers of nymphs 1.5 and 1.6 respec-
tively. While remaining two lines V-00055
and NR-241 were highly fecund (HF) with
average number of nymphs 1.8 and1.84.
These varieties were not checked before
so no comparison was possible. Sharma
and Ashok (2002) studied that there were
four nymphal instars of R. maidis and
nymph survival was more than 95% in rear-
ing on barley. The average longevity of adult
female was 27.15-34.02 days. The average
number of progeny laid by a female aphid
was 51.28 - 66.07.

Tolerance Level in Wheat Varieties
Against R. padi in Tolerance Test

In this experiment infestation due to
R. padi was recorded on eleven lines and
one variety of NUWYT-RF 2004-05. Accord-
ing to data (Table 3) four lines NR-241, SN-
128, V-5 and PR-83 were categorized as
highly tolerant (HT). Six lines PR-87, V-

00055, NRL-2017, NR-234, V-002467, DN-
44, and two varieties Chakwal-97 and
Wafaq 2001 were categorized as moderately
tolerant (MT) while only one line V-00BT004
was found to be least tolerant (LT). Akhtar
and Mujahid (2006) found out that variety/
line Faisalabad-85 and lines DN-18, PR-77
and MAW-1 were tolerant line of wheat.

Results of these studies indicated that
in seedling bulk test line V-5 was highly
resistant, in Antibiosis Test least fecund
(LF) line was PR-83 and in Tolerance Test
four lines NR-241, SN-128, V-5 and PR-83
were found to be tolerant to aphid R. padi.
The use of resistant varieties will remain
the most logical and economical way of re-
ducing damage of pests in wheat
germplasm. A proper understanding of the
mechanisms of host plant resistance will
also lead to breeding for long-term resis-
tance (Saxena and Khan, 1989).

LITERATURE CITED
Akhtar, I.H. and Khaliq, A. 2003. Impact of

plant phenology and coccinellid preda-
tors on the population dynamics of rose
aphid, Macrosiphum rosafromis Das
(Aphididae:Homoptera). Plant Sci. 1:119-

NAHEED AKHTAR ET AL.
Table 2. Average number of nymphs re-
produced during life cycle of one R.padi
on rainfed wheat lines/varieties in Anti-
biosis Test
S. Wheat variety/ Average no. Remarks
No. Lines NUWYT-RF of nymphs

 2004-05 laid
1 PR-87 1.3 MF
2 NR-241 1.3 MF
3 SN-128 1.5 HF
4 V-00BT004 1.3 MF
5 V-00055 1.2 MF
6 V-5 1.0 MF
7 NRL-2017 0.9 MF
8 NR-234 1.1 MF
9 V-002467 0.5 LF
10 DN-44 1.2 MF
11 PR-83 0.7 LF
12 Chakwal-97 1.6 HF
13 Wafaq- 2001 1.3 MF
LF= Least Fecund,   MF= Moderately Fecund,      HF=
Highly Fecund

Table 3. Tolerance of rainfed wheat lines
along with Wafaq- 2001 against R. padi
L. in Tolerance Test
S. Wheat lines/ Average Re-
No. varieties dr marks

NUWYT-RF
2004-05

1 PR-87 3.8 MT
2 NR-241 3.6  HT
3 SN-128 3.6 HT
4 V-00BT004 6.2 LT
5 V-00055 4.4 MT
6 V-5 3.6 HT
7 NRL-2017 4.4 MT
8 NR-234 5.4 MT
9 V-002467 5.2 MT
10 DN-44 4.6 MT
11 PR-83 3.6 HT
12 Chakwal-97 4.2 MT
13 Wafaq-2001 4.6 MT
HT = Highly Tolerant, MT = Moderately Tolerant,
LT = Least Tolerant.



71

122.
Akhtar, I.H. Humayun, J. and Khaliq, A.

2004. Microclimatic morphs and plant
distribution analysis of Rhopalosiphum
maidis (Fitch) and Schizaphis graminum
(Rondani) on wheat. Asian J. Pl. Sci. 3:
516-521.

Akhtar, N. and Mujahid, M.Y. 2006. Patterns
of resistance to Schizaphis graminum
(Rondani) among rainfed National Uni-
form Wheat Varieties. Pakistan J. Zool.
38: 153-157.

Akhtar, N. Haq, E. and Asif, M. 2006. Cat-
egories of resistance in National Uni-
form Wheat Yield Trials (NUWYT) against
Aphid Schizaphis germanium (Rondani),
(Homoptera: Aphididae). Pakistan J.
Zool. 38: 167-171.

Buczaki, S.T. and Harris, K.M. 1981. Collins
guide to the pest, disease and     disor-
ders of garden plants. William Collins
sons, St James’s place London. p. 512.

Dixon, A. F. G. 1987.Cereal aphids as an
applied problem. Agri. Zool. Rev. 2: 1-57

Dong, H. Nkongolo, K.K. and Quick, J.S.
1994. Progress and problems in trans-
fer of Russian wheat aphid resistance
from Russian triticale to wheat. Proc. 6th

Annu. Russian Wheat Aphid Workshop.
Colorado State University, Fort Collins.
23: 133-138.

Grigorove, S. 1976. Study on the biology of
Macrosiphum avenae (F). Rastid. Naur. 4:
67-81.

Hamid, S. 1983. Natural balance of
graminicolous aphids in Pakistan: Sur-
vey of population. J. Agron. 3: 665-673.

Hinz, B. and Daebeer, F. 1976. Yield forma-
tion in winter wheat varieties as influ-
enced by English grain aphid
(Macrosiphum avenae F.). Arch. Fur.
Phytopath. P. Fatza. 12: 111-116.

Inayatullah, C. Mahmood, N. Haq, E.U. and
Chaudhary, M.F. 1993. Incidence of
greenbug, Schizaphis graminum
(Rondani) (Homoptera: Aphididae) in Pa-
kistan and resistance in wheat against
it. Inse. Sci. Applic. 14: 247-254.

Karimullah and Ahmad, K.F. 1998. Chemi-

RESISTANCE IN WHEAT TO APHIDS
cal control of cereal aphidson wheat.
Pakistan J. Agric.Res. 5 : 264-265.

Mohyuddin, A.I. 1981. A review of biologi-
cal control in Pakistan. Proc. Sec. Int.
Cong. Zool. p. 31-79.

Ozder, N. 2002. Development and fecundity
of Sitobion avenae F. (Homoptera:
Aphididae) on some wheat cultivars in
laboratory conditions. Pakistan J. Pl.
Pathol 1: 9-10.

Robbinge, R. Sinke, C. and Mantel, W.P.
1983. Yield loss due to cereal aphid and
powdery mildew in winter wheat. Rijks.
Univ. Gent. 48: 1159-1168.

Sattar, S. Khan, I. Khalil, S.K. Khan, A. and
Saljoqi, A.U.R. 2001. Impact of plant phe-
nology of various wheat genotypes on
aphid population. Sarhad. J. Agric. 17:
617-621.

Saxena, R.C. and Khan, Z.R. 1989. Factors
affecting resistance of rice varieties to
plant hopper and leaf hopper pests. Agric.
Zool. Rev. 3: 97-132

Sharma, H.C. and Ashok, B. 2002. Biology
of the maize aphid, Rhopalosiphum
maidis (Fitch) on barley. Pest Manag.
Econ. Zool. 10: 111-114.

Starks, K.J. Burton, R.L. and Merkle, O.G.
1983. Greenbug (Homoptera: Aphididae)
plant resistance in small grain and sor-
ghum to biotype. J. Econ. Entomol. 76:
877-880.

Stern, V.M. 1967. Control of the aphids at-
tacking barley and analysis of yield in-
crease in the Imperial Valley, Califor-
nia. J. Econ. Entomol. 60: 485-495.

Tyler, J. M. Webster J.A. and Merrkle, O.G.
1987a. Designation for genes in wheat
germplasm conferring greenbug resis-
tance. Crop Sci. 27: 526-527.

 Tyler, J. M. Webster, J.A. and Merrkle, O.G.
1987b. Identification of rye genotypes re-
sistant to biotypes B, C, E and F of the
greenbug. Euphytica, 37: 65-68.

Webster, J.A. and Inayatullah, C. 1984.
Greenbug (Homoptera; Aphididae) resis-
tance in triticale. Environ. Entomol., 13:
444-447.

Webster, J.A. Inayatullah, C. and Merkle,



72

NAHEED AKHTAR ET AL.
O.G. 1986. Susceptibility of largo wheat
to biotype B greenbug (Homoptera:
Aphididae). Environ. Entomol. 15: 700-
702.

Wratten, S.D. and Redhead, P.C. 1976. Ef-
fects of cereal aphids on the growth of

wheat. Ann. App. Bio. 84: 440-473.
Zia, M.A. Aheer, G.M. Mumtaz, M.K. and

Ahmad, K.J. 1999. Field screening of six-
teen advanced lines of wheat for resis-
tance to aphids (Homoptera: Aphididae).
Pakistan Entomol. 21: 95-97.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


