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蔬菜穴盤育苗介質之開發 

羅秋雄 

摘  要 

本試驗自 2002至 2003年在桃園縣新屋鄉進行，目的為利用農畜產廢棄物調製成蔬菜育苗介質，
以降低蔬菜育苗成本。將農畜產廢棄物包括牛糞、椰纖、粉碎穀殼及米糠，按不同體積比調配後進行

堆積發酵。試驗結果顯示，蔬菜種類對介質配方之適應性略有差異，參試介質中株苗植體鮮乾重，Cm
（牛糞：椰纖：粉碎穀殼＋米糠＝2：5：3 + 5%）及 Bm（牛糞：椰纖：粉碎穀殼＋米糠＝2：4：4 + 5%）
配方均較農民慣用介質（CK）為佳，且農民慣用介質呈現徒長及根部褐化現象，其餘三種參試介質
則無此現象。Cm介質配方（牛糞：椰纖：粉碎穀殼＋米糠＝2：5：3 + 5%）頗適合推薦農民使用。 

關鍵詞：蔬菜、育苗、農業廢棄物、介質 

前  言 

台灣地區位處亞熱帶，氣候高溫多濕，農作物栽培易受病蟲危害，尤其在夏季危害更甚。蔬菜若

採取育苗移植方式栽培，可減少本田生長期間受病蟲侵襲危害機率，並可藉育苗期集中管理而提高種

苗之品質。目前一般蔬菜所使用的育苗介質大部分為國外進口，價格昂貴，增加育苗之成本。而國內

農畜產廢棄物造成環保問題日益嚴重，亟需處理或資源化，其中可供作調配蔬菜育苗介質材料者為數

甚多，若能予以適當處理及腐熟，替代全部分或部分進口材料，當可巨幅降低蔬菜育苗之成本。利用

農畜產廢棄物製成有機質肥料及栽培介質，提供農田土壤有機質來源及蔬菜與花卉的栽培，近年來已

廣被研究開發，且成效卓著（王，1989；林及簡，1995；倪等，1991；郭等 1995；黃等，1993；張及
羅，1996；張簡等，1996；簡及林，1998）。農畜產廢棄物諸如榖殼、牛糞、豬糞、金針菇木屑、米
糠、雞糞、豌豆苗殘體及甘蔗渣等材料或混合調配介質之理化性國內外研究甚多（羅，1997；羅及戴，
1995；廖，1996；Levanon et al., 1988；Lohr et al., 1984；Trochoulias et al., 1990；Wilson, 1981），但
大部分之研究均偏向基本性質之分析，僅少部分針對蔬菜育苗介質作應用研究，然而，調配之育苗介

質常因鹽分過高或其他原因而不適用（謝等，1993a,b；謝，1996）。因此，應如何針對蔬菜育苗之需
求，依據農畜產廢棄物性質調配，將成為日後該等介質是否適用之關鍵。 
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材料與方法 

本試驗自 2002至 2003年於新屋鄉（本場）設施內進行，以甘藍、番茄及彩色甜椒等三種蔬菜為
育苗試驗材料。2002年試驗處理 A、牛糞：椰纖：粉碎穀殼＋米糠＝1：8：1 + 30%；B、牛糞：椰纖：
粉碎穀殼＋米糠＝2：6：2 + 20%；C、牛糞：椰纖：粉碎穀殼＋米糠＝2：6：2 + 30%及 D、農民慣
用介質(對照)。2003年經配方修正後設置試驗處理 Am、牛糞：椰纖：粉碎穀殼＋米糠＝2：7：1 + 5%；
Bm、牛糞：椰纖：粉碎穀殼＋米糠＝2：4：4 + 5%；Cm、牛糞：椰纖：粉碎穀殼＋米糠＝2：5：3 + 
5%及 D、農民慣用介質（對照）。依材料體積比調配，進行堆積醱酵 2個月，參試介質及農民慣用介
質（D）化學性質及成分如表 1及 2。試驗採 RCBD設計，試驗處理包括三種介質配方及農民慣用介
質，四重複，每重複二盤（每盤 72穴），每穴播種一顆種子。試驗前分析介質之 pH、EC、氮、磷、
鉀、鈣及鎂，並調查甘藍、彩色甜椒及番茄發芽率、苗高及苗生長量等。 

pH值以介質：水＝1：5（w/v）一小時平衡後 pH計測定（McLean, 1982）。電導度（EC）以介
質：水＝1：5（w/v）振盪一小時過濾電導度計測定（Rhoades, 1982）。氮素用濃硫酸加硒粉為催化
劑分解，分解液以 Kjeldahl方法蒸餾，加入 2%硼酸指示劑，再以標準酸標定（張，1981）。磷、鉀、
鈣及鎂則先以三酸（HNO3：HClO4：H2SO4＝4：1：1）分解至澄清，澄清液定量後，磷用鉬黃法測定，
鉀用焰光儀測定，鈣及鎂用原子吸光儀測定（張，1981）。 

表 1. 育苗介質之化學性質（2002） 
Table 1. Chemical properties of culture media (2002). 

Mediaz) pH (1:5) EC (1:5) N P K Ca Mg 

 dS/m --------------------------------- g/kg --------------------------------- 

A 6.5 2.7 15.2 10.2 17.2 6.5 5.6 

B 6.7 2.5 15.1 8.5 14.1 4.3 4.4 

C 7.0 2.4 14.4 8.6 13.4 4.7 4.5 

D 7.8 2.5 12.3 3.2 11.5 3.6 4.2 
z) A. Cattle feces: coconut ground fiber: ground rice hull + rice bran = 1: 8: 1 + 30%.  

B. Cattle feces: coconut ground fiber: ground rice hull + rice bran = 2: 6: 2 + 20%.  
C. Cattle feces: coconut ground fiber: ground rice hull + rice bran = 2: 6: 2 + 30%.  
D. Control. 
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表 2. 配方修正後育苗介質化學性質(2003) 
Table 2. Chemical properties of modified culture media (2003). 

Mediaz) pH (1:5) EC (1:5) N P K Ca Mg 

  dS/m --------------------------------- g/kg --------------------------------- 

Am 6.5 1.44 5.3 3.2 6.5 8.2 4.3 

Bm 6.3 1.52 7.1 3.7 7.7 7.9 3.5 

Cm 6.5 1.58 8.5 3.5 8.5 7.5 3.1 

D (CK) 7.5 2.30 11.5 3.0 11.0 3.3 4.2 
z) Am. cattle feces: coconut ground fiber: ground rice hull + rice bran = 2:7:1 + 5%.  

Bm. cattle feces: coconut ground fiber: ground rice hull + rice bran = 2:4:4 + 5%.  
Cm. cattle feces: coconut ground fiber: ground rice hull + rice bran = 2:5:3 + 5%.  
D. control. 

結果與討論 

一、育苗介質配方對蔬菜種子發芽率之影響 

2002年育苗介質配方對甘藍、番茄及彩色甜椒種子發芽率之影響如圖 1所示；參試之育苗介質配
方對甘藍、番茄及彩色甜椒種子發芽率配方間差異不明顯，甘藍種子發芽率 72 ~ 76%，番茄種子發芽
率 77 ~ 83%，彩色甜椒種子發芽率則在 78 ~ 84%。參試育苗介質配方之 EC值在 2.4 ~ 2.7 dS/m之間（表
1），甘藍、番茄及彩色甜椒種子發芽率僅 72 ~ 84%，顯然育苗介質 EC值偏高，可能對蔬菜種子發
芽產生障礙。 

2003年經修正配方後之育苗介質對甘藍、番茄及彩色甜椒種子發芽率之影響如圖 2所示。修正配
方後之育苗介質對甘藍、番茄及彩色甜椒種子發芽率之影響差異不明顯，甘藍之發芽率 85 ~ 91%，番
茄發芽率 84 ~ 87%，彩色甜椒發芽率則在 88 ~ 94%。修正配方後之育苗介質 EC值均在 2.3 dS/m以下
（表 2），並未影響甘藍、番茄及彩色甜椒種子發芽率。根據謝（1996）利用金針菇廢木屑、香菇廢
木屑、粉碎穀殼、豆粉、骨粉及尿素等材料調配育苗介質，試驗結果顯示；育苗介質 EC值愈高甘藍、
甜椒及番茄之發芽率愈低，與本研究結果一致。 

二、育苗介質配方對蔬菜苗高之影響 

2002年育苗介質配方對甘藍、番茄及彩色甜椒苗高之影響如圖 3所示；參試育苗介質配方對甘藍、
番茄及彩色甜椒之苗高有極明顯之影響。甘藍、番茄及彩色甜椒苗高以農民慣用介質（CK）最高，
其次為介質配方 A（牛糞：椰纖：粉碎穀殼＋米糠＝1：8：1 + 30%），甘藍於播種後 25天調查苗高
分別為 7.1及 6.5 cm，番茄及彩色甜椒於播種後 20天調查苗高，番茄分別為 14.2及 12.1 cm，彩色甜
椒則為 11.8及 10.1 cm，而以介質配方 C（牛糞：椰纖：粉碎穀殼＋米糠＝2：6：2 + 30%）最差，甘
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藍播種後 25天調查苗高僅 4.5 cm，番茄及彩色甜椒於播種後 20天調查苗高分別也僅 7.8及 5.5 cm。
育苗介質其苗高均較農民慣用介質為矮小，究其原因係育苗介質堆積醱酵不完全，而影響蔬菜苗之生

長，但在育苗期間觀察發現農民慣用介質株苗有徒長情形，參試介質則無徒長現象。 

2003年經修正配方後之育苗介質對甘藍、番茄及彩色甜椒苗高之影響如圖 4所示，修正配方後之
育苗介質對甘藍、番茄及彩色甜椒苗高有極明顯之影響。甘藍、番茄及彩色甜椒苗高以農民慣用介質

（CK）最高，分別為 7.1、13.4及 11.5 cm，其次為介質配方 Cm（牛糞：椰纖：粉碎穀殼＋米糠＝2：
5：3 + 5%），甘藍於播種後 25天調查苗高為 7.0 cm，番茄及彩色甜椒於播種後 30天調查苗高分別為
12.8及 10.4 cm，再次為介質配方 Bm（牛糞：椰纖：粉碎穀殼 + 米糠＝2：4：4 + 5%）甘藍於播種
後 25天調查苗高為 6.9 cm，番茄及彩色甜椒於播種後 30天調查苗高分別為 12.5及 10.4 cm。農民慣
用介質苗高均較參試之三種育苗介質配方為高，究其原因係農民慣用介質氮含量達 11.5 g/kg（表 2），
以致株苗呈現徒長現象，其餘三種育苗介質則無發生徒長現象。 

三、育苗介質配方對蔬菜苗生長量之影響 

2002年育苗介質對甘藍、番茄及彩色甜椒植體生長量之影響如圖 5所示；參試育苗介質配方對甘
藍、番茄及彩色甜椒之植體生長量有極明顯之影響。甘藍、番茄及彩色甜椒植體鮮乾重以農民慣用介

質最高，甘藍鮮乾重分別為 18.7及 2.45 g/10plants，番茄為 28.9及 3.59 g/10plants，彩色甜椒則為 17.5
及 1.59 g/10plants。其次為介質配方 A（牛糞：椰纖：粉碎穀殼 + 米糠＝1：8：1 + 30%），甘藍鮮乾
重分別為 15.6及 1.75 g/10plants，番茄為 21.2及 2.28 g/10plants，彩色甜椒則為 16.2及 1.39 g/10plants。
而以介質配方 C（牛糞：椰纖：粉碎穀殼＋米糠＝2：6：2 + 30%）最差，甘藍鮮乾重僅分別為 8.13
及 0.85 g/10plants，番茄為 8.9及 0.84 g/10plants，彩色甜椒則為 6.3及 0.52 g/10plants。 

2003年經修正配方後之育苗介質對甘藍、番茄及彩色甜椒苗生長量之影響如圖 6所示，育苗介質
配方對甘藍、番茄及彩色甜椒之苗生長量有極明顯之影響。甘藍、番茄及彩色甜椒苗鮮重及乾重均以

育苗介質配方 Cm（牛糞：椰纖：粉碎穀殼＋米糠＝2：5：3 + 5%）最高，甘藍分別為 16.5 及 2.05 
g/10plants，番茄為 26.8及 2.83 g/10plants，彩色甜椒為 18.9及 1.6 g/10plants。其次為介質配方 Bm（牛
糞：椰纖：粉碎穀殼＋米糠＝2：4：4 + 5%），甘藍分別為 15.8及 1.99 g/10plants，番茄為 25.4及 2.45 
g/10plants，彩色甜椒則為 18.5及 1.55 g/10plants。而以介質配方 Am（牛糞：椰纖：粉碎穀殼＋米糠
＝2：7：1 + 5%）最差，甘藍分別為 13.6及 1.75 g/10plants，番茄為 21.2及 2.28 g/10plants，彩色甜椒
則為 16.2及 1.39 g/10plants。農民慣用介質（CK）甘藍鮮重及乾重分別為 15.4及 1.94 g/10plants，番
茄為 25.5及 2.44 g/10plants，彩色甜椒則為 17.5及 1.48 g/10plants。 

育苗介質 Bm及 Cm其株苗生長量（鮮重及乾重）均較農民慣用介質為佳，究其原因可能係農民
慣用介質氮含量過高（11.5 g/kg）（表 2），導致蔬菜苗徒長而影響生長量（鮮重及乾重）。但育苗
介質配方 Am則較農民慣用介質為差，可能為該介質氮含量偏低（5.3 g/kg）所致（表 2）。但觀察各
育苗介質配方根部生長情形，發現農民慣用介質之幼苗根部呈褐化現象，其餘三種育苗介質則無此現

象（如圖 7）；究其原因係農民慣用介質之 pH值高達 7.5（表 2），根部易造成氨氣毒害，及該介質
保水性過高根部長時間缺氧，而導致幼苗根部褐化，將影響移植後幼苗之生長。 
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圖 1. 育苗介質配方對甘藍、番茄及彩色甜椒種子發芽率之影響（2002） 
Fig. 1. Effect of culture media on germination of cabbage, tomato and sweet pepper seeds (2002). 

(A. cattle feces : coconut ground fiber : ground rice hull + rice bran = 1 : 8 : 1 + 30%. B. cattle feces : 
coconut ground fiber : ground rice hull + rice bran = 2 : 6 : 2 + 20%. C. cattle feces : coconut ground 
fiber : ground rice hull + rice bran = 2 : 6 : 2 + 30%. D. control.) 
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圖 2. 修正後育苗介質配方對甘藍、番茄及彩色甜椒種子發芽率之影響（2003） 
Fig. 2. Effect of modified culture media on germination percentage of cabbage, tomato and sweet pepper 

seeds (2003).  
(Am. cattle feces : coconut ground fiber : ground rice hull + rice bran = 2 : 7 : 1 + 5%. Bm. cattle 
feces : coconut ground fiber : ground rice hull + rice bran =2 : 4 : 4 +5%. Cm. cattle feces : coconut 
ground fiber : ground rice hull + rice bran = 2 : 5 : 3 + 5%. D. control.) 
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圖 3. 育苗介質配方對甘藍、番茄及彩色甜椒苗高
之影響（2002） 

Fig. 3.  Effect of culture media on plant height of 
cabbage, tomato and sweet pepper (2002).  
(A. cattle feces : coconut ground fiber : ground rice 
hull + rice bran = 1 : 8 : 1 + 30%. B. cattle feces : 
coconut ground fiber : ground rice hull + rice bran = 
2 : 6 : 2 + 20%. C. cattle feces : coconut ground 
fiber : ground rice hull + rice bran = 2 : 6 : 2 + 30%. 
D. control.) 

 

圖 4. 修正後育苗介質配方對甘藍、番茄及彩色甜
椒株苗高度之影響（2003） 

Fig. 4. Effect of modified culture media on plant height 
of cabbage, tomato and sweet pepper (2003).  
(Am. cattle feces : coconut ground fiber : ground 
rice hull + rice bran = 2 : 7 : 1 + 5%. Bm. cattle 
feces : coconut ground fiber : ground rice hull + rice 
bran = 2 : 4 : 4 + 5%. Cm. cattle feces : coconut 
ground fiber : ground rice hull + rice bran = 2 : 5 : 3 
+ 5%. D. control.) 
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圖 5. 育苗介質配方對甘藍、番茄及彩色甜椒苗 
植株重量之影響（2002） 

Fig. 5. Effect of culture media on plant weight of 
cabbage, tomato and sweet pepper (2002).  
(A. cattle feces : coconut ground fiber : ground rice 
hull + rice bran = 1 : 8 : 1 + 30%. B. cattle feces : 
coconut ground fiber : ground rice hull + rice bran = 
2 : 6 : 2 + 20%. C. cattle feces : coconut ground 
fiber : ground rice hull + rice bran = 2 : 6 : 2 + 30%. 
D. control.) 

 

圖 6. 修正後育苗介質配方對甘藍、番茄及彩色甜
椒株苗植株重量之影響（2003） 

Fig. 6. Effect of modified culture media on plant weight
of cabbage, tomato and sweet pepper (2003).  
(Am. cattle feces : coconut ground fiber : ground 
rice hull + rice bran = 2 : 7 : 1 + 5%. Bm. cattle 
feces : coconut ground fiber : ground rice hull + rice 
bran = 2 : 4 : 4 + 5%. Cm. cattle feces : coconut 
ground fiber : ground rice hull + rice bran = 2 : 5 : 3 
+ 5%. D. control.) 
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圖 7. Cm育苗介質培育之蔬果苗根系不會產生褐化及徒長現象 
Fig. 7.  Brown roots and abnormal elongation were not found in vegetable seedling cultured in the Cm media. 

(Cm. cattle feces : coconut ground fiber : ground rice hull + rice bran = 2 : 5 : 3 + 5%. D. control) 
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Development of Culture Media for Plug grown  
Vegetable Seedlings 

Chiu-Shyoung Lo 

Summary 

The objective of this study was to develop culture media for plug grown vegetable seedlings by 
mixing various agricultural wastes to reduce seedling cost. Experiments were conducted at Hsinwu 
Taoyuan from 2002 to 2003. Material such as cattle feces, ground rice hull, coconut ground fiber 
and rice bran were used and mixed at different ratios. 

Three media were modified again and tested for growing cabbage, tomato and sweet pepper on 
the seedling box. In terms of plant fresh weight and dry weight, the results showed that culture 
media of Cm (cattle feces : coconut ground fiber : ground rice hull + rice bran = 2 : 5 : 3 + 5%) and 
Bm (cattle feces : coconut ground fiber : ground rice hull + rice bran = 2 : 4 : 4 + 5%) were much 
better than check medium. The check medium would result in brown root and abnormal elongation 
of seedling. The culture medium of Cm (cattle feces : coconut ground fiber : ground rice hull + rice 
bran = 2 : 5 : 3 + 5%) will be recommended to use for farmer. 

Key words : Vegetables, seedling, agriculture waste, media. 



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AlbertusExtraBold
    /AlbertusMedium
    /Algerian
    /AllegroBT-Regular
    /AlternateGothicNo2BT-Regular
    /AmerTypewriterITCbyBT-Medium
    /AntiqueOlive
    /AntiqueOliveBold
    /AntiqueOliveItalic
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /AtlanticInline-Normal
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Batang
    /BatangChe
    /BenguiatITCbyBT-Bold
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BinnerD
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BremenBT-Bold
    /BritannicBold
    /BrushScriptMT
    /BuxomD
    /CancunPlain
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CGOmega
    /CGOmegaBold
    /CGOmegaBoldItalic
    /CGOmegaItalic
    /CGTimes
    /CGTimesBold
    /CGTimesBoldItalic
    /CGTimesItalic
    /CharlesworthBold
    /CityBlueprint
    /ClarendonCondensedBold
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /CompactaBT-Black
    /CompactaBT-Bold
    /CompactaBT-BoldItalic
    /CompactaBT-Italic
    /CompactaBT-Light
    /CompactaBT-Roman
    /Complex
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Coronet
    /CountryBlueprint
    /Courier
    /CourierBold
    /CourierBoldItalic
    /CourierItalic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CourierPS
    /CourierPS-Bold
    /CourierPS-BoldOblique
    /CourierPS-Oblique
    /DataGlyph-Regular
    /DauphinPlain
    /Decorated035BT-Regular
    /DFBangBangU-W5-WIN-BF
    /DFBangShuU-W8-WIN-BF
    /DFBangShu-W8-WIN-BF
    /DFBangShu-W8-WINP-BF
    /DFBnagBang-W5-WIN-BF
    /DFBnagBang-W5-WINP-BF
    /DFChiLiU-W5-WIN-BF
    /DFChiLi-W5-WIN-BF
    /DFChiLi-W5-WINP-BF
    /DFFangSongU-W4-WIN-BF
    /DFFangSong-W4-WIN-BF
    /DFFangSong-W4-WINP-BF
    /DFGangBiU-W2-WIN-BF
    /DFGangBi-W2-WIN-BF
    /DFGangBi-W2-WINP-BF
    /DFGirlU-W7-WIN-BF
    /DFGirl-W7-WIN-BF
    /DFGirl-W7-WINP-BF
    /DFGuYin-Md-HK-BF
    /DFGuYin-Md-HKP-BF
    /DFHeiU-W12-WIN-BF
    /DFHeiU-W3-WIN-BF
    /DFHeiU-W5-WIN-BF
    /DFHeiU-W7-WIN-BF
    /DFHei-W12-WIN-BF
    /DFHei-W12-WINP-BF
    /DFHei-W3-WIN-BF
    /DFHei-W3-WINP-BF
    /DFHeiW5
    /DFHeiW5-GB5
    /DFHei-W5-WIN-BF
    /DFHei-W5-WINP-BF
    /DFHei-W7-WIN-BF
    /DFHei-W7-WINP-BF
    /DFHuaZongU-W5-WIN-BF
    /DFHuaZong-W5-WIN-BF
    /DFHuaZong-W5-WINP-BF
    /DFHuiZongU-W5-WIN-BF
    /DFHuiZong-W5-WIN-BF
    /DFHuiZong-W5-WINP-BF
    /DFKaiShu-SB-Estd-BF
    /DFKaiShuU-W5-WIN-BF
    /DFKaiShuU-W7-WIN-BF
    /DFKaiShu-W5-WIN-BF
    /DFKaiShu-W5-WINP-BF
    /DFKaiShu-W7-WIN-BF
    /DFKaiShu-W7-WINP-BF
    /DFKaiU-W14-WIN-BF
    /DFKaiU-W9-WIN-BF
    /DFKai-W14-WIN-BF
    /DFKai-W14-WINP-BF
    /DFKai-W9-WIN-BF
    /DFKai-W9-WINP-BF
    /DFLiHei-Bd-HK-BF
    /DFLiHei-Bd-WIN-BF
    /DFLiHei-Md-HK-BF
    /DFLiHei-Md-WIN-BF
    /DFLiKingHeiU-W8-WIN-BF
    /DFLiKingHei-W8-WIN-BF
    /DFLiKingHei-W8-WINP-BF
    /DFLiShuU-W5-WIN-BF
    /DFLiShuU-W7-WIN-BF
    /DFLiShu-W5-WIN-BF
    /DFLiShu-W5-WINP-BF
    /DFLiShu-W7-WIN-BF
    /DFLiShu-W7-WINP-BF
    /DFLiSongU-W3-WIN-BF
    /DFLiSongU-W5-WIN-BF
    /DFLiSongU-W7-WIN-BF
    /DFLiSong-W3-WIN-BF
    /DFLiSong-W3-WINP-BF
    /DFLiSong-W5-WIN-BF
    /DFLiSong-W5-WINP-BF
    /DFLiSong-W7-WIN-BF
    /DFLiSong-W7-WINP-BF
    /DFLiuLiuU-W7-WIN-BF
    /DFLiuLiu-W7-WIN-BF
    /DFLiuLiU-W7-WIN-BF
    /DFLiuLiu-W7-WINP-BF
    /DFLiuLi-W7-WIN-BF
    /DFLiuLi-W7-WINP-BF
    /DFLiYuan-Bd-HK-BF
    /DFLiYuan-Bd-WIN-BF
    /DFLiYuan-XB-HK-BF
    /DFLiYuan-XB-WIN-BF
    /DFMingU-W12-WIN-BF
    /DFMingU-W14-WIN-BF
    /DFMingU-W3-WIN-BF
    /DFMingU-W5-WIN-BF
    /DFMingU-W7-WIN-BF
    /DFMing-W12-WIN-BF
    /DFMing-W12-WINP-BF
    /DFMing-W14-WIN-BF
    /DFMing-W14-WINP-BF
    /DFMing-W3-WIN-BF
    /DFMing-W3-WINP-BF
    /DFMing-W5-WIN-BF
    /DFMing-W5-WINP-BF
    /DFMing-W7-WIN-BF
    /DFMing-W7-WINP-BF
    /DFMoU-W9-WIN-BF
    /DFMo-W9-WIN-BF
    /DFMo-W9-WINP-BF
    /DFNHeiU-W9-WIN-BF
    /DFNHei-W9-WIN-BF
    /DFNHei-W9-WINP-BF
    /DFNMingU-W9-WIN-BF
    /DFNMing-W9-WIN-BF
    /DFNMing-W9-WINP-BF
    /DFNYuanU-W9-WIN-BF
    /DFNYuan-W9-WIN-BF
    /DFNYuan-W9-WINP-BF
    /DFPHeiW5
    /DFPHeiW5-GB5
    /DFPingJuU-W7-WIN-BF
    /DFPingJu-W7-WIN-BF
    /DFPingJu-W7-WINP-BF
    /DFPiPiU-W5-WIN-BF
    /DFPiPi-W5-WIN-BF
    /DFPiPi-W5-WINP-BF
    /DFPOP1U-W9-WIN-BF
    /DFPOP1-W9-WIN-BF
    /DFPOP1-W9-WINP-BF
    /DFPOP2U-W9-WIN-BF
    /DFPOP2-W9-WIN-BF
    /DFPOP2-W9-WINP-BF
    /DFPOP3U-W12-WIN-BF
    /DFPOP3-W12-WIN-BF
    /DFPOP3-W12-WINP-BF
    /DFPWeiBeiW7
    /DFPWeiBeiW7-GB5
    /DFShiYiU-W5-WIN-BF
    /DFShiYi-W5-WIN-BF
    /DFShiYi-W5-WINP-BF
    /DFTieXianU-W3-WIN-BF
    /DFTieXian-W3-WIN-BF
    /DFTieXian-W3-WINP-BF
    /DFWaWaU-W7-WIN-BF
    /DFWaWa-W7-WIN-BF
    /DFWaWa-W7-WINP-BF
    /DFWeiBeiW7
    /DFWeiBeiW7-GB5
    /DFXingKaiU-W5-WIN-BF
    /DFXingKai-W5-WIN-BF
    /DFXingKai-W5-WINP-BF
    /DFXingShu-Bd-HK-BF
    /DFXingShu-Bd-HKP-BF
    /DFYanKaiU-W5-WIN-BF
    /DFYanKai-W5-WIN-BF
    /DFYanKai-W5-WINP-BF
    /DFYeaSongU-W9-WIN-BF
    /DFYeaSong-W9-WIN-BF
    /DFYeaSong-W9-WINP-BF
    /DFYuanU-W12-WIN-BF
    /DFYuanU-W14-WIN-BF
    /DFYuanU-W3-WIN-BF
    /DFYuanU-W5-WIN-BF
    /DFYuanU-W7-WIN-BF
    /DFYuan-W12-WIN-BF
    /DFYuan-W12-WINP-BF
    /DFYuan-W14-WIN-BF
    /DFYuan-W14-WINP-BF
    /DFYuan-W3-WIN-BF
    /DFYuan-W3-WINP-BF
    /DFYuan-W5-WIN-BF
    /DFYuan-W5-WINP-BF
    /DFYuan-W7-WIN-BF
    /DFYuan-W7-WINP-BF
    /DiskusD-Medi
    /Dotum
    /DotumChe
    /English111VivaceBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EstrangeloEdessa
    /EuroRoman
    /EuroRomanOblique
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /GaramondAntiqua
    /Garamond-Bold
    /GaramondHalbfett
    /Garamond-Italic
    /GaramondKursiv
    /GaramondKursivHalbfett
    /Gautami
    /GDT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gothic821CondensedBT-Regular
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GreekC
    /GreekS
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /Impact
    /Informal011BT-Black
    /Informal011BT-Roman
    /InnMing-Heavy
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JenLei-Bold
    /JenLei-Demi
    /JenLei-Medium
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Latha
    /LatinWidD
    /LetterGothic
    /LetterGothicBold
    /LetterGothicItalic
    /LinGothic-Bold
    /LinGothic-Extra
    /LinGothic-Heavy
    /LinGothic-Light
    /LinGothic-Medium
    /Lithograph-Bold
    /LithographLight
    /LubalinGraphITCbyBT-Bold
    /LubalinGraphITCbyBT-Medium
    /LucidaConsole
    /LucidaSansUnicode
    /MachineITCbyBT-Regular
    /Mangal-Regular
    /Map-Symbols
    /Marigold
    /MicrogrammaD-BoldExte
    /MicrogrammaD-MediExte
    /MicrosoftSansSerif
    /MingLiU
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NanSung-Bold
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewGothic-Light
    /Norman
    /NormandeBT-Italic
    /NormandeBT-Roman
    /NSimSun
    /OCRAbyBT-Regular
    /OCRB10PitchBT-Regular
    /OvlapRound_Outline-Ultra
    /OzHandicraftBT-Roman
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PanRoman
    /ParkAvenueBT-Regular
    /PMingLiU
    /PosterBodoniBT-Roman
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Raavi
    /RevueBT-Regular
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /ScriptC
    /ScriptS
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SerpentineD-Bold
    /SerpentineD-BoldItal
    /Shruti
    /SimHei
    /Simplex
    /SimSun
    /SingkaiEG-Bold-Big5
    /SingYi-Ultra
    /SmudgerLetPlain
    /SonicBT-ExtraBold
    /SonicCutThruBT-Heavy
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /StopD
    /StylusBT
    /SuperFrench
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /Symbol
    /SymbolMT
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TankuinEG-Bold-Big5
    /Technic
    /TechnicBold
    /TechnicLite
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UniversalMath1BT-Regular
    /UniversBold
    /UniversBoldItalic
    /UniversCondensedBold
    /UniversCondensedBoldItalic
    /UniversCondensedMedium
    /UniversCondensedMediumItalic
    /UniversMedium
    /UniversMediumItalic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinetaBT-Regular
    /Webdings
    /WeiBei-Bold
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XeroxSansSerifNarrowFC
    /XeroxSansSerifNarrowFC-Bold
    /XeroxSansSerifNarrowFC-BoldOblique
    /XeroxSansSerifNarrowFC-Oblique
    /XeroxSansSerifWideFC
    /XeroxSansSerifWideFC-Bold
    /XeroxSansSerifWideFC-BoldOblique
    /XeroxSansSerifWideFC-Oblique
    /XeroxSerifNarrowFC
    /XeroxSerifNarrowFC-Bold
    /XeroxSerifNarrowFC-BoldItalic
    /XeroxSerifNarrowFC-Italic
    /XeroxSerifWideFC
    /XeroxSerifWideFC-Bold
    /XeroxSerifWideFC-BoldItalic
    /XeroxSerifWideFC-Italic
    /YenRound-Bold
    /YenRound-Heavy
    /YenRound-Light
    /YenRound-Medium
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZenKai-Bold
    /ZurichBT-BlackExtended
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /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 400
  /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 1600
  /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 <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [552.756 765.354]
>> setpagedevice


