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Tillering Characteristics of Multi-tiller Maize and Influence of Plant Density
and Sowing Date
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Abstract: Different maize varieties were used to study the tillering characteristics and regulations of multi-tiller maize under dif-
ferent plant densities and sowing dates. The results showed that tillers were co-elongated with leaves of main stem, the number of
primary tiller (n) and leaf age of main stem (N) had the relationship of n = N-3, the secondary tillering had the same relationship
as the primary one. Tillering ability showed significant differences among different maize varieties, Mexican’s tillering ability was
the strongest, the maximum tiller number was about 25-40, and Keduo 4 was about 2—4 and then Wuyue 97-1 was about 1-2,
however, Zhengdan 958 had no tiller in general. The tillering ability of maize could be affected by sowing date and plant density.
Higher temperature and sunlight and lower plant density were favorable to tiller’s development. With the postponement of sowing
date, the interval from seeding to tillering became shorter, the growth of tiller’s leaves became quicker, and the maximum tiller
number was increased. When sowed on 25 April and 25 June at 45 000 plant ha™' population, the maximum tiller number of the
Keduo 4 was 3.50 and 4.00 while the ultimately tiller number was 2.33 and 2.00, respectively, so the eliminating rate of tiller was
33.4% and 50.0% respectively. The similar changes were observed in 30 000 and 60 000 plant ha™' populations. With the incre-
ment of plant density, tiller’s occurrence was postponed, and the leaf ages decreased on same day after emergence of seedling,
tiller number of main stem with the same leaf age and the maximum and ultimately numbers reduced, the tillers’ eliminating rate
increased. When sowed on 25 April, taken the 30 000, 45 000, and 60 000 plant ha™' populations, the maximum tiller number was
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3.80, 3.50, and 3.22, and ultimately tiller number was 3.00, 2.33, and 1.67, so the eliminating rate was 21.05%, 33.43%, and
48.14%, respectively. The changes were similar when sowed at 25 June.
Keywords: Multi-tiller maize; Tillering characteristics; Plant density; Seeding time
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Table 1 Effect of plant density on tillering of maize in 2008

Cultivar Plant density (x10* plant hm™) Days after seedling (d) Leaf age of main stem Tiller number
4 2.25 14 5.00 1.70
KD4 16 6.00 1.71
18 7.00 2.07
22 8.00 2.74
4.50 14 5.00 0.95
16 6.00 1.36
18 7.00 1.77
23 8.00 2.45
6.75 14 5.00 0.58
16 6.00 0.69
18 7.00 0.89
24 8.00 0.94
97-1 2.25 13 5.00 1.11
WY97-1 15 6.00 113
17 7.00 1.64
21 8.00 1.86
6.00 13 5.00 0.47
15 6.00 0.89
17 7.00 0.91
22 8.00 0.93
8.25 13 5.00 0.33
15 6.00 0.50
17 7.00 0.54
23 8.00 0.55
958 2.25 13 5.00 -
ZD958 15 6.00 -
17 7.00 -
21 8.00 0.38
6.00 13 5.00 -
15 6.00 -
17 7.00 0.04
22 8.00 0.04
9.00 13 5.00 -
15 6.00 -
17 7.00 -

23 8.00 -
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Table 2 Co-elongation of leaves and tillers of maize in 2009
Cultivar Days after seedling (d) Leaf age of main stem Tiller number
14 4.00 1.00
MXG 18 6.00 3.00
21 7.00 5.00
25 8.00 6.00
Harvest time 25.00 25.50
4 13 4.00 2.00
KD4 14 5.00 3.00
18 7.00 4.00
22 8.00 4.00
Harvest time 22.00 2.86
8 13 4.00 1.00
KD8 14 4.00 2.00
16 5.00 3.00
18 7.00 3.00
Harvest time 22.00 2.29
97-1 13 4.00 0.00
WY97-1 15 5.00 1.00
17 7.00 2.00
20 8.00 2.00
Harvest time 20.00 0.00
958 13 4.00 0.00
ZD958 15 5.00 1.00
17 6.00 1.00
20 7.00 1.00
Harvest time 20.00 0.00
2.2 )
, , : KD4
1 , 45 000  hm™ 5, 22500 45000 67 500
.4 25 6 25 KD4 hm™? | 1.70 095 0.58 ;
3.50 4.00 , 8 s 2.74 245 0.94
233  2.00 , ( / 2010 KD4 30 000 45 000
) 33.4% 50.0%, 30 000 hm™ 60000 hm? 4 25
60 000 hm™ 3.80 3.50 322 | 3.00
, KD4 , , 2.33 1.67 21.05% 33.43%
MXG . 48.14%; 6 25 ,
, , 28.00 31.00 433 400 322 3.00
38.00 200 155 30.72%  50.00%
R 78.57% 80.65% 84.21% ( 3 51.86% ( 1 3 4)
4) WY97-1 KD4 ,
2.3 R ZD958
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Table 3 Effect of sowing date and plant density on tiller formation of KD4 in 2010

1 5 3 4
Pg:?g?g?:’:ltty Days after seedling Leaf age of Tiller Leaf age of first Leaf age of second t}I;ii?lf i%ren;f f Le?}f age of
hm™) (d) main stem number primary tiller primary tiller tirl)ler y our tﬂrl):rmary
4 25 25 April
3.00 15 4.00 1.00 0.00
17 4.67 1.67 0.67
20 6.00 2.50 1.75 1.00
23 6.50 3.00 3.00 2.00 0.50
25 7.75 3.22 3.50 4.20 3.40 2.00
30 8.40 3.78 4.20 2.50 2.00 2.50
35 10.00 3.80 8.00 6.00 4.00 3.00
40 12.00 3.60 11.50 9.50 6.00 5.00
45 15.00 3.60 14.00 12.00 7.00 6.00
50 19.00 3.63 16.00 15.50 8.00 5.00
55 23.00 3.00 17.00 16.00 9.00 3.00
75 27.00 3.00 17.00 16.00 9.50 0.00
4.50 15 4.00 1.00 0.00
17 4.83 1.83 0.67
20 5.25 2.25 1.50 0.50
23 6.17 2.33 2.20 1.40 0.50
25 7.00 2.93 2.75 2.25 0.50 0.90
30 8.00 3.50 3.80 2.00 1.00 1.56
35 10.00 3.50 7.50 4.00 3.00 2.00
40 12.00 3.25 10.00 6.50 4.00 3.50
45 15.00 3.33 13.50 9.00 4.50 4.00
50 19.00 3.00 14.00 12.00 5.00 4.80
55 23.00 3.00 14.50 13.00 6.00 2.00
75 27.00 2.33 14.50 13.00 7.00 0.00
6.00 15 4.00 1.00 0.00
17 4.50 1.50 0.50
20 5.00 2.00 1.00 1.00
23 6.00 2.50 2.50 1.50
25 7.00 3.15 3.00 2.00 1.00 0.33
30 8.00 3.20 3.30 3.00 2.00 1.00
35 10.00 3.22 5.00 4.00 3.00 2.00
40 12.00 3.00 6.00 5.00 4.00 3.33
45 15.00 3.10 7.50 6.00 5.00 4.25
50 19.00 3.12 8.00 7.50 6.50 6.00
55 23.00 2.50 9.50 8.00 4.00 0.00
75 27.00 1.67 12.00 8.00 0.00 0.00
5 25 25May
3.00 13 4.75 1.50 0.75 0.00
15 5.00 2.00 1.50 0.50
18 6.75 2.75 2.75 1.50 0.67

20 7.50 3.25 3.25 2.25 1.25 1.00




2 : 327

(B 3)
1 2 3 4
Plant density =~ Days after seedling Leafage of  Tiller  Leafage of first Leaf age of second Leaf age of third Leaf age of fourth
(x10* plant hm™) (d) main stem  number primary tiller primary tiller primary tiller primary tiller
23 8.72 3.65 3.50 2.50 1.75 1.25
25 9.50 4.00 4.25 3.55 2.45 1.50
30 9.88 4.15 5.00 4.05 3.04 2.00
4.50 13 5.00 1.00 0.33
15 5.75 1.50 1.00 0.50
18 6.75 2.00 1.75 1.25
20 7.00 2.75 2.75 2.00 1.00
23 8.25 3.24 3.55 2.75 1.55 0.85
25 9.25 3.85 4.15 3.26 2.24 1.28
30 9.55 4.00 4.50 3.54 2.55 1.58
6.00 13 4.00 1.00 1.00
15 5.00 2.00 1.50 0.50
18 5.00 2.00 2.00 1.00
20 7.00 2.50 3.00 2.00 1.50
23 8.00 3.17 3.35 2.50 2.00
25 9.00 3.00 4.00 3.00 1.00
30 9.55 3.33 4.50 3.35 1.50
6 25 25 June
3.00 12 4.25 1.00 1.00
15 5.73 2.25 2.30 1.00
17 6.55 3.15 2.83 1.85 0.73
20 7.38 3.33 3.67 2.36 1.05
23 8.15 3.56 4.45 3.26 1.77 0.98
25 8.83 4.33 5.04 4.00 2.00 1.33
30 9.35 4.33 5.88 4.80 293 1.86
35 10.00 3.33 9.00 7.00 4.00 2.50
40 12.00 3.33 13.50 9.50 6.00 5.00
45 15.00 3.33 16.00 14.00 8.50 7.00
50 19.00 3.00 18.00 16.00 9.20 7.00
55 23.00 3.00 19.00 17.00 11.50 0.00
70 27.00 3.00 19.50 17.00 12.00 0.00
4.50 12 4.00 1.00 0.85
15 5.55 2.15 2.15 0.88
17 6.53 2.45 2.23 0.96
20 7.86 2.67 2.85 1.36 0.85
23 8.33 3.25 3.33 2.67 1.25 0.56
25 8.78 4.00 4.02 3.37 2.23 0.98
30 9.55 3.80 5.22 3.95 3.05 1.33
35 10.00 3.00 8.00 7.00 5.00 3.00
40 12.00 3.00 10.50 9.50 6.00 4.50
45 15.00 3.00 14.00 11.55 7.50 6.00
50 19.00 2.67 16.00 13.00 9.00 6.00

55 23.00 2.33 17.00 13.50 7.00 0.00
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EE3)
1 2 3 4
Plant density ~ Days after seedling Leafage of  Tiller  Leafage of first Leaf age of second Leaf age of third Leaf age of fourth
(x10* plant hm™) (d) main stem  number primary tiller primary tiller primary tiller primary tiller
70 27.00 2.00 17.00 14.00 5.00 0.00
6.00 12 4.00 1.00 1.00
15 5.63 1.85 1.78 0.50
17 6.50 2.20 2.00 0.85 0.60
20 7.50 2.32 2.53 1.02 0.90
23 8.30 2.56 3.65 1.93 1.33
25 8.85 2.94 4.33 2.56 2.03
30 9.33 3.22 5.23 3.67 2.75 0.87
35 10.00 2.44 7.00 6.00 4.00 2.50
40 12.00 2.67 9.50 8.50 6.50 4.00
45 15.00 2.50 12.00 10.00 8.00 6.00
50 19.00 2.50 15.00 11.00 9.00 0.00
55 23.00 2.00 16.00 11.00 6.00 0.00
70 27.00 1.55 16.00 11.00 0.00 0.00
+ \A b B
3 1tig .
b
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Table 4 Tillering regularity of MXG in 2010
Primary tiller
1 2 4 5 6
Days Tiller Leaf age of Leaf age :
S d  Third
after Leafage of o0 Leaf age of second Lea.f ageiof Leaf age f)f Le-af agehof of sixth econ 11
: : first pri- . third pri- fourth pri- fifth pri- . order order
seedling  main stem mary tiller P mary tiller  mary tiller  mary tiller  PTIorY tiller tiller
(d) Y tiller Y Y y tiller
4 25 25 April
15 4.00 1.00 0.33
17 4.00 1.50 0.50 0.00
18 4.33 1.67 1.00 0.50
19 4.67 2.67 1.33 0.33 0.50
21 6.00 3.00 2.00 1.50 1.00
23 6.50 3.50 2.00 2.00 1.00 0.00
25 6.85 4.00 2.50 2.33 1.86 1.33
26 7.33 4.25 3.00 2.45 2.00 1.50
27 7.75 4.80 3.25 3.00 2.53 1.75 0.75
30 9.00 6.50 5.00 4.00 3.50 3.00 2.00 1.00
35 11.00 10.00 6.00 6.00 4.00 5.00 3.50 2.00 4.00
40 12.00 11.63 7.50 7.00 6.00 7.00 5.00 3.50 5.63
45 13.50 14.00 9.00 8.50 7.00 8.00 6.00 5.00 8.00
50 15.00 27.20 11.00 10.00 8.00 10.00 7.50 6.50 15.00  6.00
70 18.00 28.00 15.00 14.00 13.00 12.00 11.00 9.00 16.00  6.00
5 25 25 May
14 4.00 1.00 0.33
15 4.50 1.33 0.55 0.00
16 5.00 1.67 0.75 0.00
18 5.50 3.00 1.00 1.00 0.00
19 6.00 3.00 1.50 1.25 0.55
21 6.75 3.40 2.00 1.75 1.00 0.00
23 7.25 4.50 2.75 2.25 1.50 0.25 0.00
25 7.50 6.00 3.00 2.50 1.75 0.75 0.00
27 7.85 4.80 3.33 3.00 2.00 1.00 0.33
30 9.50 7.00 6.00 4.50 3.83 3.33 1.33
35 13.00 12.00 7.50 6.50 5.00 3.50 2.00 1.00 6.00
40 15.00 14.50 8.33 7.00 6.00 4.00 3.00 2.50 8.50
45 16.00 16.33 12.00 10.00 8.00 6.50 5.00 4.00 10.33
50 18.00 27.00 14.50 13.00 11.50 10.00 9.00 6.50 15.00 6.00
70 21.00 31.00 18.00 16.00 14.50 12.00 11.00 9.00 18.00 7.00
6 25 25 June
14 4.20 1.00 0.50
15 4.63 1.25 0.75 0.00
16 5.23 2.00 1.33 0.33
18 6.00 3.00 2.00 1.00 0.00
19 6.50 3.33 2.50 1.33 0.33
21 7.00 4.00 3.00 2.05 0.75 0.00
23 7.55 4.33 3.35 2.25 1.33 0.35 0.00
25 8.00 4.85 4.33 2.80 1.88 1.00 0.33
27 8.33 7.00 5.00 3.25 2.33 1.85 0.45 0.00 2.00
30 11.00 15.00 8.00 7.00 5.50 4.00 3.00 1.50 9.00
35 13.83 22.00 10.00 8.50 7.00 5.50 4.00 2.85 16.00
40 16.00 26.00 13.00 12.00 11.00 9.00 7.00 5.50 17.00 3.00
45 18.00 30.00 14.50 13.00 12.00 10.00 8.50 7.00 18.00 6.00
50 20.50 33.00 17.00 16.00 14.50 12.00 10.00 9.50 20.00 7.00
70 25.00 38.00 22.00 20.00 18.00 16.00 13.50 11.00 22.00 10.00
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Table 5 Main meteorological data from 2008 to 2009
Month
Item Year 6  June 7 July 8  Aug. 9  Sep. 10 Oct.
Temperature (C) 2008 24.07 26.30 25.66 21.21 15.98
2009 26.56 26.27 25.41 20.75 16.64
2010 25.29 27.57 25.87 21.56 14.03
Sunshine time (h d™") 2008 6.25 4.62 6.73 6.63 6.45
2009 9.57 7.11 6.11 5.17 6.96
2010 7.45 6.22 3.84 5.09 6.75
Precipitation (mm) 2008 24.8 273.4 107.6 67.3 20.4
2009 71.1 239.4 131.2 34.9 12.9
2010 45.7 94.4 226.9 121.7 3.0
) 7))
: / .
0.5, 0.5 4 =k
, R n=N-3 ,
(5] , , MXG
s 5 5 5
R , 25~40 ,
; KD4 ; WY97-1
33 ZD958
Davidson [ s s 5
s
> 5
B71 2009 6 , ;
, 30 )
, 335 74.9%, 7
4.8%, 958  29.8% , WY97-1
ZD958 2008 2009
References
, 2010 2010 6 7
2009 35.7% 60.6%, [11 Yu Z-W( ). Crop Cultivation Science (North) (
22.2% 12.5% - ). Beijing: China Agriculture Press, 2003 (in Chinese)
, [2] Song F-B( ), Sun X-Q( ), Chen D( ), Wang
(27] S-Y( ). Study on the relationship between the tillers and
the grain yield of corn. J Jilin Agric Sci ( ), 1991,
(4): 32—34 (in Chinese with English abstract)
[28'29], [3] Katayama T( ). Study on Tillering of Rice and Wheat. To-
) [30] kyo, Japan, 1951 (in Japanese)
[30]

[4] Kou C-X( ). Discussion on relationship between the leaf
age of main stem and tiller of rice. Hubei Agric Sci (
),2001, (2): 15-17 (in Chinese)
[5] Lu X-L( ), Zhou H-L( ), Zheng Q-L( ). The

studies on tiller regularity and productive forces of rice. J Agric



331

(71

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

Univ Hebei ( ), 2000, 23(3): 12—15 (in Chi-
nese with English abstract)

Nanjing Agricultural College. Crop Cultivation Science (South)
Book One ( - - ). Shanghai: Shanghai Sci-

entific and Technical Publishers, 1981 (in Chinese)

Mao K-Y( ), Xu X( ), Zhou C-H( ). The rules
of leaf and tiller growth and tiller number of wheat under early
and lowing density sowing. Jiangsu Agric Sci ( ),
1992, (6): 1-4 (in Chinese)

Jia Z-H( ), Yun Y-L( ), Huang Z-F( ). Pre-
liminary study on development characters of high-yield cultured
of late-sowing wheat. J Beijing Univ Agric ( ),
1990, 5(1): 96—-100 (in Chinese)

Jia Z-H( ), Yun Y-L( ), Huang Z-F( ). Pre-
liminary study on mathematical model on high-yield cultivation
agronomic measures of late-sowing winter wheat. Beijing Agric
Sci ( ), 1990, 8(3): 23—27 (in Chinese)

Wang R-Q( ), Yan Z-S( ), Yuan Y-S( ),

Huang J-D( ). Study on the tillering law of different spring
wheat varieties. J Tarim Univ Agric Reclamation (

), 1996, 8(2): 12—-16 (in Chinese with English abstract)
Yan G-B( ), Zhao S-L(

), Xie F-C( ), Xu

Z-H( ), Sun J( ). Analysis of the tiller productivity of

early rice cultivars: IV. Tiller productivity at different early rice. J
Jilin Agric Sci ( ), 1992, (4): 42—44 (in Chinese
with English abstract)

Wang R-Q( ), Yan Z-S( ), Zhao S-Z( ), Liu
Y( ). Study on the law of winter wheat’s main stem leaves
and various tiller’s producing before winter. J Tarim Univ (

), 2005, 17(1): 25-27 (in Chinese with English ab-
stract)
Li Z-J( ), Zhou D-W( ), Hu Y-G( ). Effects
of accumulated temperature and planting density on tillering dy-
namics of forage rye. Chin J Appl Ecol ( ), 2004,
15(3): 413—419 (in Chinese with English abstract)

Guo T-C( ), Sheng K(

), Feng W( ), Xu L-N(

), Wang C-Y( ). Effects of plant density on physiologi-
cal characteristics of different stems during tillering stage in two
spike-types winter wheat cultivars. Acta Bot Boreali-Occident
Sin ( ), 2009, 29(2): 350-355 (in Chinese with
English abstract)

Dong J( ), Li M-F(

), Xu F-C( ), Ge S-T(

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

), Wang Z-X( ), Li L-F( ). Effect of planting den-

sity and sowing date on population traits and grain yield of new

wheat cultivar Emai 596. Hubei Agric Sci ( ), 2010,
49(7): 162—166 (in Chinese with English abstract)
Hu H-H( ), Liu L-P( ), Li R-Q( ), Li H-L(

), Li Y-M( ). Effect of sowing date and planting den-

sity on the yield formation of a winter wheat cultivar Henong 822.
J Triticeae Crops ( ), 2008, 28(3): 490—-495 (in
Chinese with English abstract)

Liu W-D( ), Chen X-Y( ), YiJ( ), Du P-X(

). Effect of sowing date and planting density on population
trait and grain yield of winter wheat cultivar Yumai 49-198. J
Triticeae Crops ( ), 2009, 29(3): 464—-469 (in Chi-
nese with English abstract)

Xu L-N( ), Feng W(

), Sheng K( ), Zhu Y-J(

), Ma D-Y( ), Guo T-C( ). Difference of endoge-
nous hormones in leaves between main stem and tillers and its
effect on spike formation in large spike winter wheat cultivar

Lankao Aizao 8 under different plant densities. Acta Agron Sin

( ) 2010, 36(9): 1596-1604 (in Chinese with English
abstract)
Li C-X( ), Zhao G-C( ), Dai X-M( ). Re-

search on the relationship between wheat tillering dynamics and
endogenous hormone. Acta Agron Sin ( ), 2000, 26(6):
963-968 (in Chinese with English abstract)

Gao Y-H( ), Luo F-J(

), Zhang W-C( ). The

study of climate-ecological on tillering of south-eastern wheat. J

Sichuan Meteorol ( ), 1992, 4(12): 42—44 (in Chinese)
Zhang Y-M( ), Li J-S( ), Huang R-H( ), Shi
Y-S( ), Wang Q( ), Zhao S-J( ). Tillering and

ear bearing of hybrid wheat and the effects of agronomic factors.
Acta Agric Boreali-Sin ( ), 1998, 13(1): 30-35 (in
Chinese with English abstract)

Pan X-B( ), Gou S-W(

), Wei Y-R( ), Bu

L-J( ). Impact of climate variation on the yield of crop in
Wuchuan County of inner mongol AGRO-PASTORAL. Chin
Agric Sci Bull ( ), 2007, 23(8): 526-531 (in Chi-
nese with English abstract)

Zhao C-P( ), Guo X-W( ), Zhang F-Y( ),
), Dong K-Q( ).

Physiological mechanism of wheat tillering and earing under dif-

Zhu D-H( ), Li H-X(

ferent accumulated temperature in the vegetative growth period.



332

38

[24]

[25]

[26]

Acta Agric Boreali-Sin ( ), 1996, 11(3): 35-40 (in
Chinese with English abstract)
Feng G-J(

), Ablet-Abula( ), Liang

X-L( ), Li M( ). Influence on the density of tiller and
multiple ear silage maize to biological yield and correlated
analysis of main characters. Xinjiang Agric Sci ( ),
2003, 40(6): 344-346 (in Chinese with English abstract)

Gao S-M( ), Zhai Y-S( #2). The law of tiller bud de-
velopment of wheat and its availability. Acta Univ Septentrionali
Occident Agric ( ), 1988, 16(2): 23-28 (in
Chinese with English abstract)

Davidson D J, Chevalier P M. The effect of water deficit coursed
by PEG on tillering of spring wheat. Crop Sci, 1987, 27:

1185-1187

[27]

(28]

[29]

[30]

Wang X-X( ), Li C-H( ). Study on tiller characteris-
tics of maize varieties in abnormal weather condition. J Maize
Sci ( ), 2010, 18(3): 121-124 (in Chinese with English
abstract)
Jiang D-L( ). The model of relations of rice tillering to
light and temperature conditions. Acta Bot Sin ( ), 1982,
24(3): 248-251(in Chinese)

Li L( ), Zhang G-S( ), Ji F-J( ), Cao Y-D(

). A study on insufficient illumination during the tillering stage
of rice. Chin J Agrometeorol ( ), 1990, 11(8):
12—17 (in Chinese with English abstract)

Zhu S-Y( ). Tillering dynamics of rice and the effect of
light and temperature factors. J Zhejiang Meteorol (

), 1988, 9(2): 27-30 (in Chinese)




<<
  /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 1.5
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /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 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /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.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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


