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Abstract: An experiment was conducted at Dumurpota of Satkhira district for six months to compare the
production performance of prawn (Macrobrachium rosenbergii) under all-male and mixed sex culture systems
with carps (Labeo rohita and Catla catla). A total of six experimental ghers were used for two treatments in
triplicates: carps with all-male prawn (T1) and carps with mixed sex prawn (T2). In both treatments, prawns
were stocked at a rate of 10,000 PL/ha while C. catla and L. rohita were stocked each at a rate of 650 fingerlings
ha?l. In T1, the initial average body weight of M. rosenbergii, L. rohita and C. catla was 7.33, 54.83 and 54.5 g
respectively, whereas after 180 days of culture period the final average weights became 79.33, 256.5 and 253.47
g, respectively. In T2, the initial average body weight of M. rosenbergii, L. rohita and C. catla were 7.33, 55.07 and
54.17 g respectively, which resulted in the final average weights of 58.67, 258.87 and 252.57 g, respectively. The
average production of prawn, L. rohita and C. catla in T1 was 745.97, 160.89 and 170.17 kg ha?, respectively,
while that in T2 was 540.81, 159.34 and 162.98 kg ha-, respectively. The survival rates of M. rosenbergii, L. rohita
and C. catla in T1 were found to be 91.28%, 89.93% and 87.93% respectively, whereas those in T2 were 87.56%,
90.3% and 88.3%, respectively. It was found that the production of carps was similar in both the treatments, but
the production of prawn in T1 was substantially higher than that of T2 resulting in a net income difference of
77429.40 Tk ha. These results indicate that in polyculture with carps, the sex composition of prawn has no
effect on the production of carp species but stocking of all male prawn can significantly increase the production
of prawn and the economic return in such type of farming.
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Introduction

Shellfish culture in Bangladesh is virtually limited to the farming of two species namely,
Macrobrachium rosenbergii and Penaeus monodon. But the giant freshwater prawn (M.
rosenbergii) has been the most desirable candidate species for freshwater aquaculture in our
country like different parts of the Indo-Pacific region (Ranjeet and Kurup, 2002). Knowledge of
the biology of this species has revealed that this species possesses some attributes such as
omnivorous feeding habit, rapid growth, attainment of bigger size, good disease resistance, etc.
The breakthrough in its seed production and larval rearing technology has led to a new wave of
enthusiasm among the prawn farmers for its monoculture and polyculture along with some carp
species like catla (Calta catla), rohu (Labeo rohita) and mrigal (Cirrhinus cirrhosus). Fallow
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polders, paddy fields, ghers, homestead ponds, etc. are used for the culture of prawn (M.
rosenbergii). Several studies have been carried out on nursery rearing, different stocking densities,
culture period, stocking of batch graded and size graded population, role of shelters and added
substrates, etc. (Smith et al., 1981; Karplus et al., 1986, 1987; D’ Abramo et al., 1989, Tidwell et
al., 1993 and Kurup et al., 1996).

The culture system in which all the stocked prawn are male is called all-male culture system of
prawn. In this system, growth performances of male are observed to be better than those of the
mixed sex culture system. In mixed sex culture system, the feeding rate of males in reduced as
they waste their energy seeking for close contact with the females at the stage of sexual maturity
and due to the reduction in feed consumption, the ultimate growth rate of males is disturbed.
Moreover, males of Macrobrachium sp. grow bigger in size than the females (Mantel and
Dudgeon, 2004) and at mature stage, females use much of the energy for gonadal development
resulting high FCR. Thus, the production rate of prawn in all-male culture system is higher than
that in the mixed sex culture systems. Therefore, farmers are interested to culture only male
species of prawn instead of mixed sex in their ghers.

The present study was carried out at Asasuni upazila of Satkhira district to observe the production
performances of prawn that are cultured in mixed and all-male culture systems.

Materials and Methods

Study area and duration: The experiment was carried out at Dumurpota of Asasuni upazila in Satkhira
district during the period from June 05, 2005 to December 05, 2005.

Experimental Ponds: A total of six ghers were taken for the study. Three of these ghers were stocked with
all-male prawn and carp (AM1, AM2 and AM3) and the remaining three others were stocked with mixed sex
prawn and carps (MS1, MS2 and MS3). Water area of AM1, AM2 and AM3 ghers was 0.49, 0.40 and 0.30
ha, respectively while that of MS1, MS2 and MS3 was 0.30, 0.45 and 0.61 ha, respectively.

Liming and fertilization: During gher preparation, liming was done after 7-10 days of ploughing with CaO at
the rate of 125 kg ha™'. Cowdung, urea and TSP were applied at the rate of 500, 30 and 25kg ha™,
respectively. After fish stocking, cowdung, urea and TSP were applied once a month at the rate of 125, 15
and 10 kg ha™', respectively.

Nursing of prawn PL: Prawn fry (PL 20) were collected from the local suppliers and stocked in all the
rearing ponds at the stocking rate of 50,000 individuals ha™'. The rearing period was 45 days. After one and
half month of rearing, male prawns were sorted out from the rearing ponds and stocked in the all-male ghers.
The male prawns were sorted by observing their head. The head of male prawn was larger than that of the
female.

Stocking: In both the culture systems, prawns PL were stocked at 10,000 individuals ha™ and C. catla and L.
rohita fingerlings were stocked each at a rate of 650 individuals ha” in all the ghers. The average initial
weights of M. rosenbergii, L. rohita and C. catla stocked in AM1, AM2 and AM3 ghers were 7.33, 54.83 and
54.50 g respectively, whereas those in MS1, MS2 and MS3 ghers were 7.33, 55.07 and 54.17g, respectively.

Grow-out management

Feeding: Feeding of post larvae (PL) was carried out from the following day of stocking in both the
treatments. In the rearing ponds, rice bran and wheat flour were supplied at a rate of 7-10 kg ha™ day™.
Subsequently, rice bran and wheat flour were supplied at 8-12 kg ha™ day™ for the first month followed by
chopped snail meat only supplied at 25-37 kg ha™ day™! until harvesting.

Monitoring of water quality parameters: The five major water quality parameters (water temperature, water
depth, dissolved oxygen, pH and salinity) of the experimental ghers were recorded fortnightly at 10-12 A.M.
All the parameters were recorded by using a HACH water testing kit box (Model: FF-3, USA).
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Growth and production monitoring: The growth (in terms of gain in weight) of prawn and carps were
recorded fortnightly through random sampling. Weight of prawn was measured with a simple balance. The
growth rate of prawn was calculated using the formula of Mahmud et al. (1993):

Growth rate (g day™") = W2 — W1/ T2 — T1. Where, W2 =Weight at time T2; W1 = Weight at time T1; T2 = Date of last
sampling; T1 = Date of previous sampling

The gross and net production (kg ha™) was calculated by the following formula:

Gross production (kg ha'') = Survival rate x stocking density x Final weight (g)
1000

Net production (kg ha') = Survival rate x stocking density x Net weight (g)
1000

Survival rate: The survival rate of prawn/fish in a pond was calculated by the following formula:

Survival rate = lotal catchof fishes

100
Initial releaseof fishes

Results

During the culture period of the present study, the mean temperature range is recorded as
28.62+2.33 to 28.9622.47 °C; the mean highest pH is 8.05+0.19 and the mean lowest is 7.960.17;
the mean dissolved oxygen level to range from 6.95+0.52 to 7.29+0.45 mg/L and the mean water
depth to range from 121.92+17.47 to 127.85+15.3 cm in the experimental ghers.

In both carps with all-male

prawn ghers (T1) and carps an - ——AM
with mixed sex prawn ghers an 4
(T2) treatments, prawns were 70 J M3
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54.5 g respectively, whereas T e e

after 180 days of culture Cuiture day

period the final average Fig. 1. Fortnightly increase in weight of M. rosenbergii by weight (g) in all-male (AM) and
weights became 79.33, 256.5 ~ ™mixed sex (MS) ghers.

and 253.47 g, respectively. In T2, the initial average body weight of M. rosenbergii, L. rohita and
C. catla were 7.33, 55.07 and 54.17 g respectively, which resulted in the final average weights of
58.67, 258.87 and 252.57 g, respectively. The average production of prawn, L. rohita and C. catla
in T1 was 745.97, 160.89 and 170.17 kg ha’!, respectively, while that in T2 was 540.81, 159.34
and 162.98 kg ha™, respectively. The survival rates of M. rosenbergii, L. rohita and C. catla in T1
were found to be 91.28%, 89.93% and 87.93% respectively, whereas those in T2 were 87.56%,
90.3% and 88.3%, respectively. The highest and the lowest growth rate of prawn in T1 is recorded
as 0.416 (AM2) and 0.388 (AM1) g/day, respectively while that in T2 is 0.294 (MS2) and 0.272
(MS1) g/day, respectively.
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The average investment in both of the carps with all-male prawn ghers (T1) and carps with mixed
sex prawn ghers (T2) is recorded as 1,30,210 Tk. ha™' while the net average income from T1 and
T2 is 1,69,345.80 Tk. ha™' and 91,916.40 Tk. ha™' respectively resulting a cost benefit ratio of 1.84.

The water quality parameters, growth performances and production of cultured prawn and carps
and economic analysis of the experimental ghers of the present study are summarized in Table 1, 2
and 3.

Discussion

Water quality parameters: Arithmetic means of the physico-chemical parameters measured are
shown in Table 1. It is evident from the table that, the water quality parameters of theexperimental
ghers were almost similar throughout the experimental period and were optimum for prawn
culture as reported by different researchers (Mondal ef al., 2005 and Hugq et al., 2004).

Growth

All-male ghers (AM1, AM2, AM3): The growth of prawn in all-male culture ghers was found to
increase throughout the culture period (Table 2). The initial average body weight of M.
rosenbergii, L. rohita and C. catla in AM1, AM2 and AM3 ghers was 7.33, 54.83 and 54.50 g,
respectively which became 79.33, 256.50 and 253.47 g after 180 days of culture period. Therefore,
the overall average absolute growths (final weight-initial weight) of M. rosenbergii, L. rohita and
C. catla in three all-male culture ghers were found to be 72.00, 201.67 and 199.30 g, respectively.

Table 2. Growth performance and production of prawn and carps.

. 2 Average body
‘g S . Stock}ng weight (g) No. of fish  Survival Net ' Growth
E 5 Species density [nifial  Final harvested rate (%) production rate
S = (no./ha) (kg/ha.) (g/day)
Eoa
o . AMI1 M. rosenbergii 10000 7.0 77.0 9112 91.12 76891 0.388
Té‘ ! L. rohita 650 524 2563 585 90.0 160.94 -
= C. catla 650 53.8 2526 572 88.0 174.66 -
g AM2 M. rosenbergii 10000 8.0 82.0 8997 89.97 72859 0.416
= L. rohita 650 53.5 2504 591 90.9 15599 -
2 C. catla 650 56.9 2575 578 88.9 169.43 -
S AM3 M. rosenbergii 10000 7.0 79.0 9275 92.75 740.41  0.399
L. rohita 650 58.6  262.8 578 88.9 16573 -
C. catla 650 52.8 2503 565 86.9 16642 -
w . MS1 M. rosenbergii 10000 7.0 56.0 8981 89.81 55630 0.272
2t L. rohita 650 547 2603 578 88.9 155.65 -
g C. catla 650 53.0 2556 578 88.9 171.74 -
‘'€ MS2 M. rosenbergii 10000 8.0 61.0 9030 90.3 573.98 0.294
= L. rohita 650 56.3 2563 598 92.0 166.45 -
i C. catla 650 56.7 2523 572 88.0 15932 -
£ MS3 M. rosenbergii 10000 7.0 59.0 8257 82.57 492.16 0.288
&} L. rohita 650 542  259.7 585 90.0 15593 -
C. catla 650 52.8 2498 572 88.0 157.89 -

Mixed sex ghers (MS1, MS2, MS3): The growth of prawn in mixed sex ghers was found to
increase throughout the culture period (Table 2). The initial average body weight of M.
rosenbergii, L. rohita and C. catla in MS1, MS2 and MS3 ghers were 7.33, 55.07 and 54.17 g,
respectively which became 58.67, 258.87 and 252.57 g respectively after 180 days of culture
period. Therefore, the overall average absolute growths (final weight-initial weight) of M.
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rosenbergii, L. rohita and C. catla in three mixed sex culture ghers were found to be 51.34, 203.80
and 198.40 g, respectively.

From Fig. 1 it is evident that M. rosenbergii showed higher growth in all-male culture system than
the mixed sex culture system. This is presumably due to the fact that the absence of females
resulted in increased consumption of feed by the males.

Huq and Nandi (2003) conducted an experiment from October 2002 to March 2003 on polyculture
prawn with 7ohu and catla using only fertilizer at the stocking density of 10, 15 and 20 individuals
dec’, respectively and obtained the average final weight of 58, 120 and 60 g, respectively. In the
present study, the final average weight of prawn in all-male culture ghers (72 g) is higher than that
of the result of the above study (58 g), but lower in mixed sex culture ghers (51.34 g).

Alam et al. (2001) worked on polyculture of M. rosenbergii with carps for 8 months and obtained
the highest growth of 460, 388, 717, 185 and 67 g in case of Hypophthalmicthys molitrix, C. catla,
Ctenopharyngodon idella, Barbodes gonionotus and M. rosenbergii with the stocking density of
10, 6, 1, 2 and 35 individuals dec, respectively. The final growth of M. rosenbergii (67.91 g) was
lower than that of the all-male culture ghers (72 g), but it was also higher than the mixed sex
culture ghers (51.34 g) of the present study.

Production: The average production of M. rosenbergii, L. rohita and C. catla in AM1, AM2 and
AM3 ghers was 745.97, 160.89 and 170.17 kg ha™' respectively, while that in MS1, MS2 and MS3
ghers these were 540.81, 159.34 and 162.98 kg ha™, respectively (Fig. 2).

Mondal et al. (2005) found the
average production of M. 800 4 745.97
rosenbergii, L. rohita, C. catla, H. 700

molitrix and Puntius gonionotus
were 432.11, 385.81, 303.44,
1,373.67 and 30827 kg ha’,
respectively. The production of
prawn in the above experiment
was lower than that of the both the
culture systems (745.97 kg ha’ 100
and 540.81 kg ha) in the present 0
study.

600 540.81
500
400

300
200 160.89 170.17

Production (Kg/ha)

159.34 162.98

©

g 3
Hugq et al. (2004) reported that the All Male (T1) Mixed Sex (T2)
total production of prawn in
monoculture and  polyculture
systems was 906.8 and 605.18 kg
ha' respectively, whereas the production of rohu and catla in polyculture system was 619.1 and
584.2 kg ha™', respectively. The production of prawn in the above experiment (605.18 kg ha™) is
lower than that of the all-male culture system (745.97 kg ha™) in the present study, but higher than
that of the mix sex culture system (540.81 kg ha™) of the present study.

§

Rohu

Prawn

Fig. 2. The average production of M. rosenbergii, L. rohita and C. catla in all-male
and mixed sex culture ponds.

Siddique et al. (1999) while conducting an experiment to find out a suitable supplemental feed for
polyculture of M. rosenbergii with Indian major carps recorded the total production to range from
1,976 to 2,445 kg ha 105 days™ which is higher than that of the present study. This is because of
the use of special feed in the above experiment. Jose ef al. (1992) reported the production of
prawn in polyculture experiment to range from 62.5 to 123 kg ha™ 105 days™ which is lower than
that of the present study.

94



Rahman, M.M; Biswas, D.; Tareque,A.M.H.B. and Ahsan, M.N. 2006. All-male and mixed sex prawn (Macrobrachium rosenbergii)
production under polyculture with carps. Khulna University Studies, 7(2): 89-96.

Survival rate: The average survival rates of M. rosenbergii, L. rohita and C. catla in AM1, AM2
and AM3 ghers was found to be 91.28%, 89.93% and 87.93% respectively, whereas the same was
found 87.56%, 90.3% and 88.3%, respectively in MS1, MS2 and MS3 ghers (Table 2). Mondal et
al. (2005) observed that the average survival rate of M. rosenbergii, L. rohita, C. catla, H. molitrix
and Puntius gonionotus was 57.23%, 83.24%, 88.58%, 91.66% and 84.46%, respectively. Huq et
al. (2004) found that the survival rate of M. rosenbergii was 75% and the survival of both rohu
and catla was 90%. Huq and Islam (2003) found the survival rate of Pangasius hypophthalmus, C.
catla and L. rohita to range from 95-97% while that of M. rosenbergii as 78%. Alam et al. (2001)
observed the survival rate of prawn to range from 66 to 70% in polyculture with carps. The result
of the present study is better than that of the above experiments. One of the reasons behind
obtaining high survival rate in the present study might be due to the fact that prawn juveniles were
stocked in the experimental ghers after nursing for one and half month whereas the above
scientists stocked prawn fry at early stage.

Economic analysis: The average expenditure, income and profit of all-male ponds were 130,210,
299,555.80 and 169,345.80 Tk. ha™', respectively while those in mixed sex ponds these were
130,210,

222,126.40 Table 3. Economic analysis of the experimental ghers.
and 91,916.40

1 Item Carps with all-male prawn (T)) Carps with mixed sex prawn (T5)
Tk. ha™, AM1 AM2 AM3 MSI MS2 MS3
respectively B
(Table 3). _ Investment cost (Tk. Ha™)
1. Pond preparation
Rotenone 125 125 125 12.5 125 125
Mondal et al. (0 100.0 100.0 100.0 100.0 100.0 100.0
(2005) Lime 250.0 250.0 250.0 250.0 250.0 2500
reported that  Poultry 210.0 210.0 210.0 210.0 210.0 210.0
the average Urea 12.5 12.5 12.5 12.5 12.5 12.5
. TSP 25.0 25.0 25.0 25.0 25.0 25.0
?Xpendlmre Cow dung 2000.0 2000.0 2000.0 2000.0 2000.0 2000.0
income and 5 Stocking
profit to be  PLof prawn 120000 120000 120000 120000 120000 120000
120,310, Carp fingerlings 2600 2600 2600 2600 2600 2600
3. Feeding 4000 4000 4000 4000 4000 4000
248,192.50 4. Harvesting 500 500 500 500 500 500
and 5. Labour etc. 500 500 500 500 500 500
127,882.50 Total cost 130210 130210 130210 130210 130210 130210
Tk. ha’!, Treatment wise Ave. Cost: 130210 130210
respectively. Income (Tk/ha)
Huq et 1. Prawn 28834130 27322130 277653.80 208612.50 215242.50 184560.00
" 2.Rohu 10461.10  10139.35 1077245  10117.25  10819.25 10135.45
(2004) 3. Catla 960630  9318.65  9153.10  9445.70 8762.60  8683.95
obtained the  Gross Income  308408.70 292679.30 297579.35 228175.45 23482435 203379.40
net proﬁt in Gross Ave. Income: 299555.80 | 222126.40
the Net Income 178198.70  162469.30 167369.40 | 9796545 10461440 73169.40
. Ave. Net Income: 169345.80 91916.40
eXp erimental Cost Benefit Ratio: 1.84
monoculture

and polyculture ponds as 106,139.3 Tk. ha™ and 145,008.5 Tk. ha, respectively which is nearly
similar to the result of all-male culture system, but higher than that of the mixed sex culture
system of the present study. Huq and Islam (2003) obtained the highest income of 122,220.83 Tk.
ha™' from the polyculture of P. hypophthalmus with C. catla, L. rohita and M. rosenbergii which is
lower than that of the results of the present study. Siddique et al. (1999) reported to obtain a net
profit 72, 885 Tk. ha" 105days'through polyculture of M. rosenbergii with Indian major carps
which is nearly similar to the result of mixed sex culture system, but lower than that of all-male
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culture system. It may be concluded from this study that in polyculture with carps, all-male culture
of M. rosenbergii is more profitable than the mixed sex culture system.

References

Alam, M.J.; Jahan, D.A.; Pramanik, W.A. and Hoq, M.A. 2001. Polyculture of freshwater prawn, Macrobrachium
rosenbergii, de Man with carps: effects of prawn stocking density. Bangladesh Journal of Fisheries Research, 5
(2): 135-144.

D’Abramo, L.R.; Heinen, J.; Robinette, H.R. and Collins, J.H. 1989. Production of freshwater prawn Macrobrachium

rosenbergii stocked as juvenile at different densities in temperate zone ponds. Journal of World Aquaculture
Society, 20: 81-89.

Hugq, K.A and Nandi, B.K. 2003. Effect of Fertilization and Low-cost Feed on Golda-Carp Polyculture. M.Sc. Thesis,
FMRT Discipline, Khulna University, 57 pp.

Hug, K.A. and Islam, M.S. 2003. Suitable species composition in the polyculture technique of Thai pangus with carps and
prawn, M.Sc. Thesis, FMRT Discipline, Khulna University, 75 pp.

Hug, K.A.; Manir, SM.I. and Rahman, M.M. 2004. Growth performance of Macrobrachium rosenbergii (De Man) in
monoculture versus polyculture systems. Jahangirnagar University Journal of Science, 27: 369-381.

Hug, K.A.; Manir, S.M.L.; Rahman, M.M. and Ferdous, K.S. 2004. Production performance of Macrobrachium rosenbergii
(De Man) in monoculture versus polyculture system. Journal of Bangladesh Agricultural University, 2 (1): 141-
149

Jose, S.; Nair, C.M. and Thampy, D..M. 1992. Culture of Macrobrachium rosenbergii in homestead ponds. pp. 200-205.
In: Silas, E.G. (ed.) Freshwater Prawns. Kerala Agriculture University, Thrissure, India.

Karplus, I.; Hulata, G.; Wolfarth, G.W. and Halevy, A. 1986. The effect of density of Macrobrachium rosenbergii raised in
earthen ponds on their population structure and weight distribution. Aquaculture, 52: 307-320.

Karplus, I.; Hulata, G.; Wolfarth, G.W. and Halevy, A. 1987. The effect of size grading juvenile of Macrobrachium
rosenbergii prior to stocking on their population structure and production in polyculture. II. Dividing the
population into three fractions. Aquaculture, 62: 85-95.

Kurup, B.M.; Harikrishanan, M. and Sureshkumer, S. 1996. Effect of density on the population structure and yield
characteristics in Macrobrachium rosenbergii (de Man) reared in polders of kuttanad (Kerala). Journal of World
Aquaculture Society, 13 (2): 73-76.

Mahmud, Y.; Ahmed, S.U. and Moula, G. 1993. Studies on the limnology of two experimental shrimp ponds at FRI
Campus, Chandpur. Bangladesh Journal of Fisheries, 5 (1): 65-70.

Mantel, S.K and Dudgeon, D. 2004. Growth and production of a tropical shrimp, Macrobrachium hainanense
(Palaemonidae), in two Hong Kong streams. Freshwater Biology, 49: 1320-1336.

Mondal, S.C.; Ahsan, M.N.; Rashid, M.H.; Razzaque, A. and Rahman, S.M. 2005. Production performance of
Macrobrachium rosenbergii (de Man) with carps in polyculture system under field condition. Journal of Science
and Technology, 3: 36-40.

Ranjeet, K and Kurup, B.M. 2002. Heterogeneous individual growth of Macrobrachium rosenbergii male morphotypes.
Naga the ICLARM Quarterly, 25 (2).

Siddique, M.A.L;; Hossain, M.A. and Miaje, M.A.H.1999. Polyculture of giant freshwater prawn, Macrobrachium
rosenbergii with Indian major carps in ponds with supplemental feed. Bangladesh Journal of Fisheries Research,
22 (2): 67-74.

Smith, T.IJ.; Sandifer, P.A.; Jenkins, W.E. and Stokes, A.D. 1981. Effect of population structure and density of stocking
on production and commercial feasibility of prawn (Macrobrachium rosenbergii) farming in temperate climates.
Journal of World Mariculture Society, 13: 41-55.

Tidwell, J.H.; Webster, C.D.; Yancy, D.H. and Abramo, L.R.D. 1993. Partial and total replacement of fishmeal and

distillers by products in diets for pond culture of the fresh water prawn (Macrobrachium rosenbergii).
Aquaculture, 118 (1-2): 119-130.

96




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




