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Table 1. The grain protein content and agronomic characteristics of Hualien No.24. 

Varieties 
total 
protein 
(%) 

 putative 
globulins

(pk) 

- 

glutelins
(pk) 

- 

glutelins
(pk) 

prolamines
(pk) 

Plant 
height 

(cm) 

Panicles 
per hill 

heading 
duration 

(day) 

Hualien No.24 13.66  20166 14177 12767 13147 110 14.4 97 

Taikung No.9(CK) 6.79  17609 11834 10468 9355 94.6 10.4 87 

 

 
24 SDS-page  

Fig. 1. The SDS-page protein electrophoresis analysis of Hualien No.24. 
      Remark CK Taikung No.9,  M marker,  1, 2 Hualien No.24. 
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2010 -2011  

Table 2. The grain yield and agronomic characteristics of Hualien No. 22, No.23 and 
No.24 in yield trials. 

Crop Variety Growth 
duration(day) 

Plant 
height(cm) 

Panicles 
per hill 

Grain yield 
(ka/ha) 

I 
Hualien No.22 127 141.3 8.4 2947 

Taikung 
No.9(CK) 127 98 10.4 4921 

II 
Hualien No.22 102 138.9 8.1 2694 

Taikung 
No.9(CK) 112 99.5 9.8 4324 

I 
Hualien No.23 138 96.2 14.25 2778 

Tainung 
No.71(CK) 136 93 15.7 4368 

II 
Hualien No.23 114 82.45 12.95 2180 

Tainung 
No.71(CK) 115 94.58 14.4 6427 

I 
Hualien No.24 122 112.1 13.6 4065 

Taikung 
No.9(CK) 127 98 10.4 4921 

II 
Hualien No.24 101 105.4 13.8 3564 

Taikung 
No.9(CK) 112 99.5 9.8 4324 

 
22 23 24 25

4 2010 2011 2013 2014
( 25 ) DUS

 

22  
    22 9 22 46.50

9 34.8 141.3 9 98.8
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(A) 22 (B) 23 (C) 24 (D) 25  

Fig. 2. Whole plant of rice Hualien No.22, No. 23, No. 24 and Line No.154.          
     Remark: (A)Hualien No.22, (B)Hualien No.23, (C)Hualien No.24, 
     ( D)Hualien No.25 

2011 22 9  
Table 3. Comparison major characters between Hualien No.22 and Taikung No.9 in 

2011. 

Character Hualien No.22 Taikung No.9(CK) 

Paddy length (mm) 8.33 6.49 
Brown rice lengh (mm) 6.09 4.97 
Leaf length(cm) 46.50 34.80 
Thousand-grain weight 32.50 22.37 
Leaf sheath light purple green 
Internode color purple green 
Brown rice color Red light brown 
Endosperm type waxy non-waxy 
Aroma of brown rice strong none 

 



8

23  
    23 71 23
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23 0.74
0.36 71 0.73 0.35 1.6

1.7  
    23

 

2011 23 71  
Table 4. Comparison major characters between Hualien No.23 and Tainung No.71 in 

2011. 

Character Hualien No.23 Tainung No.71(CK) 
Panicle length (cm) 18.25 23.80 
Panicles per hill 8.80 12.05 
Leaf length(cm) 49.01 47.88 
Leaf width(cm) 1.20 1.22 
Leaf color purple Green 
auricle purple Green 
Leaf sheath purple Green 
Internode color purple Green 

24  
    24 9

24 42.02 9 34.8 9

24

 
    24
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2011 24 9  
Table 5. Comparison major characters between Hualien No.24 and Taikung No.9 in  

2011.  

Character Hualien No.24 Taikung No.9(CK) 

Paddy length (mm) 7.23 6.49 
Brown rice lengh (mm) 5.64 4.97 
Leaf length(cm) 53.80 34.80 
Type of flag leaf obelique upright 
Stem type Unfolding half-upright 
Leaf sheath light purple green 
Internode color purple green 
Branch type of panicles close half-close 
Brown rice color Reddish-brown light brown 

Amylose content(%) 12.00 17.10 

25  
    25

Lgc1  
14

84 136

31.2 
Lgc1

( 16 ) 57.5%
(prolamin) Morita 2009
Lgc1 DNA

16 F8
Lgc1 ( )

37-39kD 22-23kD
16 ( )

25 16
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Lgc1 25  

Fig. 3. Analysis of Hualien No.25 with DNA marker Lgc1. 
     Remark M marker 1 TK16 2 Shunyo 3-24 Different plant of  

Hualien No.25. 

 
24 SDS-page  

Fig. 4. The SDS-page protein electrophoresis analysis of Hualien No.25. 
     Remark M marker, 1 TK9, 2~3 HL24, 4~7 TK16, 8~11 Hualien 

No.25 Red arrow means glutelin and prolamine. 
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Rice Breeding Diversified Use 

Tai-Yu Lin1, Chia-Shing Huang1, Cheng-Zu Pan2, 
Dah-Pyng Shung3 

1 Assistant researcher, Division of Crop Improvement Section, Hualien DARES. 
2 Associate researcher, Division of Crop Improvement Section, Hualien DARES. 

3 Researcher and Secretary, Hualien DARES. 

Abstract 
In order to enhance rice diversified usage and diversified development 

responsed to market demand for different characteristics of rice varieties. 
Hualien District Agricultural Research and Extension Station committed to 
diverse different and special characteristics of rice varieties, and officially 
named three new rice varieties as Hualien No.22, No. 23, and No.24 in 2012. 
Hualien No.22 is classified as glutinous rice, possessed faint fragrance and red 
appearance in brown rice. The stable performance of agronomic traits offer the 
agricultural industry of Aboriginal. Hualien No. 23, as an ornamental and fields 
painting rice varieties, possess the stable purple of leaf color. Hualien No.24 
shows high protein content in the grain can be used as the potentail materials 
for food processing. Wheat production can also be replaced by Hualien No.24 
offering wheat allergens or baby as high nutrition food. Hualien No.25 shows 
low glutelin content, which offer patients appropriate rice of kidney disease. 
 
Keywords: rice, Hualien No. 22, Hualien No. 23, Hualien No. 24, red lutinous 

rice, purpose leaf rice. 
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1.  
(1)  

(Angelica spp.) 

(Lin et al., 1998)
(Zhao et al., 2003) 80

(Lu et al., 2005a) 56
(Zhao et al., 2003)

 (Zhang and Cheng, 1989)  
80 (Lu et al., 2009) A. sinensis

A. acutiloba A. gigas A. sinensis A. acutiloba
A. gigas Zhao et al., 2003 1950
(A. acutiloba)

70
butylidenephthalide bergaptene 1985

(ferulic acid) (Z-ligustilide) phthalides
Lin et al., 1998 (ferulic acid)

Lu et 
al., 2005b
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Table 1. The comparison on the agronomic traits of different cultivated period in A. 

acutiloba. 

Cultivated 
Period 

Plant 
height 
(cm) 

Plant 
weight 
(g FW) 

Plant root 
length 
(cm) 

Plant root 
weight 
 (g FW) 

Plant root 
width  
(mm) 

Harvest 
days 

March 48 ± 12.0 236 ± 89.5 22 ± 5.5 56 ± 11.4 18 ± 2.9 160 

October 76 ± 6.8 311 ± 86.3 29 ± 4.1 95 ± 16.3 21 ± 2.1 280 

 
Table 2. The comparison on the active ingredients content of different cultivated 

period in A. acutiloba. 
Cultivated 
Period 

Ferulic acid  
( g/g DW) 

Z-ligustilide  
(mg/g DW) 

March 77.0  12.1 2.1  0.3 

October 103.1  7.2 2.2  0.2 

(2)  
Salvia miltiorrhiza Bge. Lamiaceae Salvia

1993
The genus Salvia 100 30

(Liu et al., 2007)
(Gu et al., 2007)

(Weng and 
Gordon, 1992; Zhao et al., 1996)

B (salvianolic acid B)
(tanshinones) (cryptotanshione)

I II II A Liu et al., 2007 IIA
(Gu et al., 2004) B

(Gu et al., 2007)



19

 
 

N P2O5 K2O=5.5 2.5 2.5 12,000 
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Table 3. The comparison on the agronomic traits at different growth periods in  

S. miltiorrhiza. 
Growth 
period 

months
Plant height 
(cm) 

Plant weight 
(g FW) 

Plant root 
length 
(cm) 

Plant root 
weight 
 (g FW) 

Plant root 
width  
(mm) 

8 70 ± 16 1063 ± 562 35 ± 10 373 ± 198 21 ± 5 

9 85 ± 20 1249 ± 749 37 ± 9 443 ± 251 19 ± 6 

10 89 ± 15 1228 ± 562  34 ± 6 485 ± 256 21 ± 5 

11 111 ± 12 1213 ± 575 41 ± 8 685 ± 373 23 ± 8 

12 94 ± 11 866 ± 434 41 ± 5 585 ± 341 24 ± 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
(3)  

(Scutellaria baicalensis Georgi)

B (A) IIA (B)
Fig. 1. The change of the salvianolic acid B (A) and tanshinone IIA (B)

content at different growth months in S. miltiorrhiza.
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Table 4. The comparison on the agronomic traits of different period in S. baicalensis. 

 
Period 

Plant 
 height 
(cm) 

Plant root 
length 
(cm) 

Plant 
weight 
(g FW) 

Plant root 
weight 
 (g FW) 

Plant root 
width  
(mm) 

March 46.1 11.3 28.9 3.1 203.1 38.4 79.7 10.3 23.6 1.4 

October 44.2 14.6 27.4 4.2 129.3 25.3 57.1 8.9 22.8 1.8 

 
Table 5. The comparison on the antioxidant capacity and active ingredient of different 

period in S. baicalensis. 
Period Antioxidant 

Capability 
(Vit C equivalent  
μg/g DW) 

Baicalin 
(mg/g DW) 

Baicalein 
(mg/g DW) 

Wogonin 
(mg/g DW) 

March 581.3 104.2 21.3 2.9 4.3 0.3 2.9 0.5 

October 484.6 113.9 20.1 1.5 2.3 0.2 0.9 0.2 

2.  

 
(1)  

DPPH ORAC
 

(2)  

GC (HPLC)
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  Fig. 2. The HPLC fingerprint of the active ingredients of Angelica  

(3)  

 
(4)  
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Study on Establishment of Production System for 
Functional Medicinal Plant Materials 

Tung-Wu Chang 
Associate researcher, Division of Crop Improvement Section, Hualien DARES. 

Abstract 
To promote the development of medicinal plants, recent years, our station 

has sieved functional foods and has developed and set up GAP (Good 
Agriculture Practices) in order to establish the production system for functional 
medicinal plant materials. To date, the GAP cultivation techniques have been 
dedicated for functional foods including Angelica acutiloba, Salvia miltiorrhiza, 
Curcuma longa, Codonopsis pilosula, Ipomoea batatas, Momordica charantia, 
Dioscorea batatas, Lilium spp. and Cucurbita moschata, hence they enabled the 
counseling of mass production and supply of quality and safe agriculture 
products. Moreover, research and development on different products were 
conducted, assortment of those plants help in regulation of metabolic syndrome, 
modulation plasma lipids and lowering the blood sugar, such as Momordica 
charantia, Salvia miltiorrhiza, Glehnia littoralis, Mesona chinensis, 
Gynostemma pentaphyllum, Lonicera japonica, Morus alba, Dioscorea batatas, 
Rehmannia glutinosa, Astragalus membranaceus, and research on cultivation 
techniques and active ingredients were performed. Angelica dahurica, Bletilla 
striata, Scutellaria baicalensis, Pogostemon amboinicus, Melastoma candidum, 
those plants found with whitening function can be employed in liniment thus 
they can be applied in the development of beauty products and the plants such 
as Mahonia fortunei, Camellia spp., Scutellaria baicalensis can be utilized in 
the medicine for external use. For years, our station has developed the functional 
products, such as tea bag and drinks with healthful herb compound, instant 
meals and tablets. Furthermore, we have founded the anti-oxidation analysis 
technology. Besides, active ingredient analytical technology of HPLC 
fingerprint has been established as well as succeeding execution of medicinal 
plants quality control and active ingredients validation experiments for Angelica 
acutiloba, Salvia miltiorrhiza, Curcuma longa, Glehnia littoralis, Lonicera 
japonica etc. Additionally, biological activity research on medicinal plant active 
ingredients and discussion on cancerous cell restraint by active ingredients were 
conducted in order to understand the effects of medicinal plant active ingredient 
on tumors which will benefit the research and development of functional foods. 

 
Keywords: medicinal plant, good agriculture practices, functional production.
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Table 1. Effects of different wrapping materials outside the grafting scion bag 

on the chilling injury of pear grafting scion. 

Treatments 

LT 
 
(°C)z 

Survival 
rate  
of scion 
(%) 

Flower 
number

Fruit  
number

Fruit  
weight 
(g) 

Fruit  
length 
(mm) 

Fruit  
diameter 
(mm) 

Polystyrene 
net sleeve 11 50.0 ay 2.3 a 2 275.0a 81.4a 86.5a 

Polyethylene 
mat 

12 66.7 a 3.2 a 3 213.1b 67.8a 73.2b 

Bubble paper 12 66.7 a 3.0 a 1 222.3ab 68.6b 74.7b 

Control 11 44.4 a 2.3 a 0 - - - 
z LT: Lowest temperature; room lowest temperature was 10°C and out-door lowest 
temperature was 9°C during 3-day cold current; lowest temperature of 10°C refrigerating 
chamber was 5°C and lowest temperature of 20°C refrigerating chamber was 20°C. 
y Means within each column followed by the same letter(s) are not significantly different at 
5% level by Fisher’s protected LSD test. 
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101

10°C 8% 5°C 0°C
44% 42%

60~80%  
 

7 9 47%
85.6% 38% 16%

L* b*  
7 16

7 9

87%
 

 
Table 2. Effects of preservation of sub-shoot of pear grafting scion on the 

symptoms of water core and fruit quality. 

 
z TSS: Total soluble solid. 
y Harvesting date. 
x Treatment: preservation of sub-shoot of grafting pear scion. 
w Means within each column followed by the same letter(s) are not significantly different at 
5% level by Fisher’s protected LSD test. 

Treatments

Water core Fruit
Weight
(g)

Fruit
Length
(mm)

Fruit
Diameter
(mm)

TSSz

(°Brix)

Color value of
fruit peel

Ratio
(%)

Number
Length
(mm)

Width
(mm) L* a* b*

9th, Julyy

Treatmentx 47.0 bw 1.7 a 68.7 a 19.5 a 510.8 a 89.3 a 99.3 a 11.6 a 48.2 a 6.0 a 20.5 a

Control 85.6 a 1.6 a 68.7 a 15.7 b 440.0 b 85.8 b 94.2 b 11.0 b 50.3 b 7.1 a 21.8 b

16th, July

Treatment 87.7 a 1.8 a 76.5 a 19.9 a 503.6 a 89.1 a 100.3 a 12.5 a 47.1 a 6.5 a 19.1 a

Control 94.7 a 1.7 a 69.4 b 17.2 b 452.3 a 86.6 a 95.5 b 12.0 a 49.5 b 8.9 b 21.0 b
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Table 3. Effects of different layers and materials of the fruit bag on the 

symptoms of water core and fruit quality. 

 
z TSS: Total soluble solid 
y Means within each column followed by the same letter(s) are not significantly different at 
5% level by Fisher’s protected LSD test. 

 
7 9 4 4

21% 25% 9% 5~8%
 

7 16
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Table 4. Effects of different materials covering on the fruit bag on the 

symptoms of water core and fruit quality. 

 
z TSS: Total soluble solid. 
y Harvesting date.  
x PEM: polyethylene mat, RPB: recycled 4 layers paper bag, RNP: recycled 4 layers 
newspaper, CK: control. 
w Means within each column followed by the same letter(s) are not significantly different at 
5% level by Fisher’s protected LSD test. 

 
7 3 1 29

7 11 1
29  

2009
148

140  
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Table 5. Effects of different layers and materials of the fruit bag on the symptoms of 

water core and fruit quality. 

Treatments 

Water core Fruit 
weight
(g) 

Fruit 
length
(mm)

Fruit  
diameter
(mm) 

TSSz 
 
(°Brix) 

Color value 
of  

fruit peel Ratio  
(%) 

Number Length
(mm)

Width
(mm)

L* a* b* 

3rd, Julyy            

1st, Januaryx 29.6bw 1.6a 53.0a 18.6a 436.5a 82.7a 95.5a 11.1a 48.6 6.9 20.9 

15th, January 30.0b 1.1a 64.9a 14.6a 460.7a 85.1a 96.2a 10.2a 53.4 5.9 19.8 

29th, January 75.0a 1.7a 61.6a 13.9a 284.4b 70.5b 81.7b 09.3b 48.0 7.3 21.8 

11th, July            

1st, January 45.5b 1.8a 67.7a 17.9a 455.1a 85.4a 95.1a 11.1a 49.4 6.1 20.0 

15th, January 48.1b 1.6a 68.8a 18.2a 458.2a 83.9a 95.1a 11.4a 51.6 7.7 22.0 

29th, January 86.7a 1.6a 73.1a 16.1a 371.3b 76.1b 90.7a 11.0a 51.3 7.8 22.9 
z TSS: Total soluble solid. 
y Harvesting date. 
x Grafting date. 
w Means within each column followed by the same letter(s) are not significantly 
different at 5% level by Fisher’s protected LSD test.  

 
12

6 25
472 1 Yuji 1999
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Table 6. Effects of different application methods and materials of calcium on 

the symptoms of water core and fruit quality. 

 
z TSS: Total soluble solid. 
y BF: Base fertilization plus calcium, FF: foliar fertilization, CaCO3: calcium carbonate, 
CaEDTA: calcium ethylene di-amine tetra-acetic acid, Ca(NO3)2: calcium nitrate. 
x Means within each column followed by the same letter(s) are not significantly different at 
5% level by Fisher’s protected LSD test. 

  

1 4
5~6 7

 

Treatments 
Fruit  
weight 
(g) 

Fruit 
length
(mm) 

Fruit  
diameter
(mm) 

TSSz 
 
(°Brix)

Color value of fruit peel 

L* a* b* 

BF 
+ 

FF-
CaCO3

y 
398.8ax  82.2a 91.0a 9.7a 56.8a 7.3bcd 30.0b 

BF
+ 

FF-CaED
TA 

386.7ab 81.9a 89.4ab 9.5a 57.2a 7.8ab 32.5a 

BF
+ 

FF-Ca(N
O3)2 

366.5bc 80.6ab 87.3bc 9.2a 56.1ab 6.7bcde 31.7ab 

BF  371.1abc 81.2ab 89.6ab 9.6a 54.1bcd 7.7abc 31.8ab 
 FF-

CaCO3 
355.4c 79.1bc 87.4bc 8.8c 52.7d 5.0c 26.5c 

 FF-
CaEDTA

327.2d 77.5c 85.3c 9.0bc 56.6a 9.3a 32.0a 

 FF-
Ca(NO3)2

283.5e 72.8d 81.4d 9.0bc 54.0cde 4.9c 27.6c 

 Control 351.0cd 78.6bc 87.2bc 9.3ab 54.2c 4.8c 27.9c 
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Research and Development Results and Future 
Prospects of Chilling Injury and Water Core of 

Grafting Pear in Yilan 
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4Deputy director, Eastern Region Branch, Agriculture and Food Agency.

Abstract 
It is mostly to use ‘Hosui’ pear scion (Pyrus pyrifolia Nakai cv. ‘Hosui’) to 

graft onto ‘Heng-San’ pear shoot (P. pyrifolia cv. ‘Heng-San’) in Taiwan 
grafting pear industry. However, it is easily to cause chilling injury of grafting 
scion during grafting season and cause physiological disorder as water core in 
‘Hosui’ by high temperature in summer time. To reduce the impact of chilling 
injury of the grafting pear scion is to use different materials to wrap the grafting 
scion to maintain a certain amount of production. The results showed that to use 
the PNS (polystyrene net sleeve), PEM (polyethylene mat), and bubble paper 
under 10°C low temperature can keep 0~2°C higher temperature in the grafting 
scion bag and preserve 50~66% survival rate of grafting scion. The other part 
of this study increased calcium fertilizers, used different material to cover onto 
the normal paper-bagging fruit, kept the shoot of grafting scion, and grafted at 
different time to do the research. The pear fruit was harvested at different time 
to investigate fruit quality, ratio and severity of water core. The results showed 
that the ratio of water core of preservation of the sub-shoot of grafting scion 
were less than control by 38%, and the single fruit weight was significantly 
bigger by 16%. It is better to use 4 layers paper bag than 3~2 layers paper bag 
to reduce the severity of water core. The rate and severity of water core among 
covering treatments, which included the PEM (polyethylene mat), RPB 
(recycled 4 layers paper bag) and RNP (recycled 4 layers newspaper), were 
lesser than control each by 21%, 25% and 9%, and the single fruit weight among 
covering treatments were higher than control by 5~8%. The ratio of water core 
became much worse to 78~96% by later harvesting after mid-July. 
 
Keywords: pear, disaster of cold current, water core.







43

 

1 2 3 4 

1

2

3

4

  

100

 
 

 
  



44

  

 

30  2014

 

 

 
 
   

    
 v v v 

 v v  
/  v v  

  v  
  v  

  v  
 v v v 

    
 v v  

  v v 
    

 v v  
 v v  

    
 v v  

 v   
    

 v v  
  v v 

  v  



45

 

 

 
 

  
 1.2 2  

 
 

  
   

 
 

  
 

250  1.2 50 
15 15

 
 

  
2

170oC 20~30  

  
  

  
  

  
  

 
 

  

 
 



46

 
 

 
 

 
  

 

  
103

6
 

  
 

103 2
4

9 1 6 2
3  

103  

  

  
  
  
  

  
 1.  

2.  
  

 
  



47

(A) 
 
 
 
 
(B) 
      

(C) 
 
 
 
 
 
 
(D) 
 

(E) 
 
 
 
 
 
 
 
(F) 

 103  
(A) (B) (C) (D)
(E) (F)  



48

103

 

 
52

p. 122 103 6 26  
52

p. 123 103 6 26  
1

52 p. 123 103 6 26  

52 p. 124 103 6 26  

103 8 23  

2014 103 3 7  
(Camellia oleifera)

44 p. 
D-012 103 12 5  

44 p. D-013 103 12 5  

44 p. B-18 103 12 5
 

 
2014

32: 29-41  
 

2014 2014
p. 105-111  

2014
2014 p. 29-

43  
 
2014 87: 20-22  
2014 — YAMAKI

88: 23-25  
2014 DIY 64(5): 32-36  

2014 64(8):26-29  
2014 2014-2015

p. 64-67  
2014 2014-2015

p. 79-82  
 

( 103 2 18 ) 
( 103 2 20 ) 

- ( 103 6
25 ) 



49

(  

1.  

 

 

 

   



50

2.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 

 

(1)  
(2) 

 
  



51

 
 

1.  
2.  
3.  
4.  

 
1.  
2.  

/  
1.  

(3) 30

 

 
1. ( )  
2.   
3. (GC, HPLC)  
4.  
5.  
6.  
7.  
8.  

 

 
1.  



52

- -aminobutyric acid, GABA
Bacillus natto nattokinase

 
2.  

/
 

3.  
 

22

 
4.  

B12

 

  

(  2007 2009)

 2009  2011
 2002

 2011

 2011



53

 

 
1. A A+ 2002  
2. 2007  
3. 2009  
4. 2 2009  
5. 2011  
6. A+

2011  
7. 8 2013  
8.

2014 p. 29-43
2014  

9. 102-105 104-2101-
01-05-10 103 4  



54

Current Status and Prospects on Agro-Processing 
Technique in Eastern Taiwan 
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3Contract worker, Division of Crop Environment Section, Hualien DARES. 
4Research and development substitute services, Division of Crop Environment Section, 

Hualien DARES. 

Abstract 
In order to fulfill the core values about organic LOHAS and recreation, 

Hualien District Agricultural Research and Extension Station (HDARES) 
introduced / developed over twenty kinds of organic agro-processing techniques 
for farmer tutoring since 2011. These techniques, like soy sauces making, were 
distributed by farmer collage training and promoting articles. Also, HDARES 
developed several licensable techniques for food processing industries like rice 
surface processing techniques. Because of life lengthening and income 
increasing, functional food processing must be the main developing issue in 
future. There are 7 core topics in food processing projects of the Council of 
Agriculture, including developing novel food processing technologies, 
developing certification techniques for good agricultural products, developing 
health foods, developing diversified mass production techniques for agricultural 
(also for fisheries and livestock) products, developing information system for 
consumers and food process industries, value-added utilization of agricultural 
and food microbes resources and establishment of barcode data bank, 
developing bio-food with lactic acid bacterial. Because of high transporting 
costs as well as lack of large food processing factory, novel food processing 
technologies and large scale food processing are not suitable for eastern Taiwan. 
Development of techniques for functional food production using distinguish 
agriculture product, as well as explore techniques that could improve 
functionality of foods are two most competitiveness and promising topics for 
HDARES. 

 
Keywords: organic food processing, functionality, functional food. 
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Fig. 6. Nursery Soil Steam Disinfection Machine. 

Fig. 7. Comparison of rice growth after soil disinfection. 
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Fig. 8. Higher growth potential was found at treatment (left) compared to the control 
(right) 
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Development of Labor Saving Machine and Organic 
Rice Producing Machine 
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Tai-Yo Lin1, Ta-Chi Yang4, Peng Hwang5 
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3 Associate researcherr, Division of Crop Improvement Section, Hualien DARES. 
4 Researcher, Hualien DARES. 

5 Director, Hualien DARES. 

Abstract 
It’s well known that the issue of labor shortage in rural area can be eased 

by introducing agriculture machines. Organic soybean was greatly extended to 
plant in Hualien because the policy of Fallow Land Reactivation Program. The 
developments of Hanging Type Dry Field Planter and Preliminary Sorter for 
Soybeans could largely increase work performance of planting and sorting. 
Hanging Type Dry Field Planter is suitable for various grains. The planting 
performance reaches 0.5 hectares each hour. The prototype of Preliminary 
Sorter can deals with 40 kg soybeans per hour, and the net screen effectiveness 
is 93.43 . In addition, we have been working on developing technique of grow 
organic rice seedling since 2010. Continuous Rice Seeds Hot Water Disinfection 
Machine and Nursery Soil Steam Disinfection Machine both utilize physical 
sterilization instead of chemical pesticide to decrease the amount of microbes in 
seed or soil, and prevent rice seedling bed being infected with diseases. 
Utilization of these equipment can not only being able to product rice seedling 
fulfill the organic regulations but also increasing the quality of seedling. Besides, 
the growth of rice seedlings is speeded up and the period of production can be 
shorted for 4-7 days. Looking forward to the future, the roles of middle-and-
small scale agriculture machines that suitable for petty farmers would be more 
and more important not only in Hualien but Taiwan. 

 
Keywords: labor saving machine, hanging type dry field planter, preliminary 

sorter for soybeans, continuous rice seeds hot water disinfection 
machine, nursery soil steam disinfection machine.
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Fig. 1. The collaboration with famers not only.   
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Fig. 2. The landscape of experimental field in Fushin farm. 
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Fig. 3. The habitat manipulation of natural enemies in organic cabbage field. 
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Fig. 4. The application of habit manipulation for rice rand. 

 
 

Fig. 5. The landscape of rice rand which was got rid of gramineous weed in Fengnan 
tribe. 
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34.2% ( ) 91.1%
14.7  (/15 )

9.7  (/15 )

 
102

39%
5  ( )

 

 
Table 1. The extent of injury by aphids in the radish field which was treated with A. 

curassavica.  
 Weeks after planting 

 7 8 

 
The extent of 
injury by aphids 
(%) 

The number 
of ladybugs 

The extent of 
injury by aphids 
(%) 

The number 
of ladybugs 

Treated with A. 
curassavica 34.2* 14.7 28.0 15.3 

Control 91.1 9.7 81.3 8.3 

F 1.42 16.75 1.47 4 

p value < 0.001 0.1497 < 0.001 0.0598 
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 (Treatment: ) 
Fig. 6. The number of insects on okra surrounded by milkweed hedgerow.  
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(%) 
Table 2. The injury caused by Asian corn borer in different distance from hedgerow. 

 

1.5m
 ( )

Morandin and Winston (2005) 

(1.5m)

4.5m 7.5m
 

 
Table 3. The unit yield of cucumber and the number of pollinator with 

different treatment. 

 
  

A month later Two months later Three months later

The distance from 
cucumber to Cuphea 
hyssopifolia

The number
of polinators

The yield of
cucumber

The number
of polinators

The yield of
cucumber

The number
of polinators

The yield of
cucumber

Cuphea hyssopifolia 6 0 8 0 46 0 
1.5m 2a 44a 3 a 37a 11b 102a 
4.5m 3a 39a 2 a 47a 3c 48b 
7.5m 3a 42a 0 35a 2c 47b 

 The distance from Hibiscus rosa-sinensis L. 
1m 25m 50m 

The extent of injury by Asian 
corn borer (%) 0 0 6.7 
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(Episyrphus balteatus) 
4.5 3 3 /30 ( )

1.9 6.3 4.4%  

 
Table 4. The density and yield of natural enemies was calculated via different 

distances from Tagetes erecta to cabbage. 

 

 
1.  

 
(Butler et al., 2007)  
13.3  10.5  3.3 1.5  ( )

 21.3  100  2.5  3.5 

 

 No. of pest (30plant) No. of natural enemies (30plant) 

The yield of 
cabbage 
(kg/10 ) 

The distance from 
Tagetes erecta to 
cabbage (m) 

No. of 
Pieris 
rapae 

The extent 
of injury 

(%) 

No. of 
hoverflies

No. of 
parasitoid 

wasps 

No. of 
ladybugs 

No. of 
spiders 

1 3.5 1.9 4.5 6.5 0 7 8.4±0.5 

10 3.5 6.3 3 10 0 11.5 7.6±0.1 

20 4 4.4 3 18.5 0.5 10.5 6.9±0.8 
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Table 5. The average number of insect individuals was calculated.  

  Organic field (number) Conventional field 
(number) 

Beneficial 
insects 

Parasitoid wasps 13.3 10.5 
Ladybugs 3.3 1.5 

Pest 
Planthoppers 21.3 >100 
Leafhoppers 2.5 3.5 

2.  

( )

Simpson’s Index of Diversity

 ( )

19.0% 16.5%

2013 4 6
 (Sympiesis parnarae)  

(Antrocephalus sp.)  (Micraspis discolor)  
(Tetragnatha maxillosa)  (Ochthera sp.) 5 

 (  2013)
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Table 6. The rand floral with sequential growth stage of paddy rice. 

 Species The density of plant 
(stem number/ unit area) Cover rate (%) 

Month Treatment Control Treatment Control Treatment Control 
1 5 6 26 33 67 65 
2 9 7 35 17 63 46 
3 6 6 37 54 68 55 
4 9 8 50 24 57 56 
5 6 5 93 43 40 25 
6 8 5 99 74 80 68 
7 8 4 80 48 89 68 
8 10 9 84 82 72 53 
9 9 7 47 40 50 37 
Note The period of time during April to May is rice tillering to booting
The period of time during June to August is mature grain to harvest. 

 
Table 7. Biodiversity indicator results of sequential growth stage of paddy rice. 
 Fallow stage to tillering Booting stage to mature grain 

 Treatment Control Treatment Control 

Species 19 13 31 18 

Individual 264 253 333 161 
Simpson’s 
Diversity Index 0.91 0.89 0.83 0.78 

 
 2009 

 
3500m ( )



77

 

 
1.  2002 

  
2.  2012  

 30 33-41  
3.   2013 

 31 53-
64  

4.  2008   
75-85  

5.  2010  ( )  
 87-96  

6.Butler, S.J., J.A. Vickery, and K. Norris. 2007. Farmland Biodiversity and the 
Footprint of Agr. Sci. 315 381-384. 

7.Costanza, R., R. d’Arge, R. de Groot, S. Farber,M. Grasso, B. Hannon, K. Limburg, 
S. Naeem, R. V., J. O’Neill, Paruelo, R. G. Raskin, P. Sutton, and M. van den Belt. 
1997. The value of the world’s ecosystem services and natural capital. Nature 387
253-260. 

8.Gurr., G. M., J. Liu, D. M. Y. Catindig, J. A. Cheng, L. P. Lan, and K. L. Heong. 
2011. Parasitoid of Asian rice planthopper (Hemiptera: Delphacidae) pests and 
prospects for enhancing biological control by ecological engineering. Ann. Appl. 
Biol. 158 149-176.  

9.Kopta T., R. Pokluda, and V. Psota. 2012. Attractiveness of flowering plants for 
natural enemies. Hort. Sci. 39 89-96. 

10.Marino, P. C. and D. A. Landis. 1996. Effect of landscape structure on parasitoid 
diversity and parasitism in agroecosystems. Ecol. Appl. 6 276-284. 

11.Ponti, L., C. Ricci, F. Veronesi and R. Torricelli. 2005. Natural hedges as an 
element of functional biodiversity in agroecosystems: the case of a Central Italy 



78

vineyard. Insectology 58 19-23. 
12.Simon, S., J.C. Bouvier, J.F. Debras, and B. Sauphanor. 2010. Biodiversity and 

pest management in orchard systems. A review Agron. Sustain. Dev. 30 139-152. 
13.Wratten, S., L. Berndt, G. Gurr, J. Tylianakis, P. Fernando, and R. Didham. 2002. 

Adding floral diversity to enhance parasitoid fitness and efficacy. International 1st 
symposium on biological control of arthropods 211-214. 

14.Way., M. J. and K. L. Heong. 1994. The role of biodiversity in the dynamics and 
management of insect pests of tropical irrigated rice – a review. Bull. Entomol. Res. 
84 567-587. 

15.Wana, N.F., X.Y. Jia, X.J. Gua, J.X. Jianga, J.H. Wub, and B. Lib. 2014. 
Ecological engineering of ground cover vegetation promotes biocontrol services in 
peach orchards. Ecol. Eng. 64 62-65. 

  



79

Enhancing Agricultural Ecosystem Service by Sowing 
Flowering Plants 

Li Lin1, Sung-Hsia Weng3, Jian-Feng Chen4, Chih-Ying Yu2,  
Yu-Ting Ni5 

1 Assistant researcher, Division of Crop Environment Section, Hualien DARES. 
2 Assistant researcher, Division of Crop Improvement Section, Hualien DARES. 

3 Research and development substitute services, Division of Crop Environment Section, 
Hualien DARES. 

4 Associate researcher, Division of Crop Environment Section, Hualien DARES. 
5 Contract-based assistant, Division of Environment Section, Hualien DARES. 

Abstract 
Humankind benefits were got from ‘Ecosystem service’ which emphasize 

the important of biodiversity. To avoid losing ecosystem service, we should stop 
destroying eco-environment. Supporting an eco-friendly environment by 
increased and kept natural flowering plant could be a practice for producing safe 
crop. Some hedgerow plants were selected for beneficial habitat manipulation 
since 2009. The results showed that Asclepias curassavica, Hibiscus rosa-
sinensis, Cuphea hyssopifolia, Tagetes erecta, and Tagetes patula could be 
candidates for enhancing agricultural ecosystem service. A. curassavica 
attracted abounding of ladybugs to control 50% aphid-damage on radish in the 
field. It could inhibit aphis of okra by 39% as well. Planting Hibiscus rosa-
sinensis surround sweet corn field could decrease corn borer by 30% than before. 
Moreover, Cuphea hyssopifolia has a special character which attracted large 
number of pollinators that increased twice as much production of crop nearby. 
On the other hand, annual herb had the same function. Sowing Tagetes erecta 
seeds in the cabbage farm, the flowers  attract many hoverflies come close and 
inhibit aphids obviously. It also increased production. In addition, the analysis 
of the habitat manipulation in rice ridge by Tagetes patula shows that different 
agricultural practices affect the invertebrate diversity of rice fields. It is 
important that improving the identification of predator and parasitoid species 
and the screening of vegetation plant which can be shelters for indicator 
predators and parasitoids. This study proved that biodiversity in agricultural 
economical system not only help farmer save the cost of pest management, but 
also control pest sustainability. The study will be focus on paddy field and 
orchard in the future to help farmer manage pest by enhancing habitat 
manipulation. 
 
Keywords: ecosystem service, Asclepias curassavica, Hibiscus rosa-sinensis, 

Cuphea hyssopifolia, compositae, natural enemies, pollinators.





80

 

1 2 3 3 3 3 
1  

2  
3  

  
1934

 
1994

20

 
 

 
  



81

  
1934

 
1981

2 1/3
( [ ] 2010)  

(  2011)  

Farmers Market
20 WTO EU

(  2010)  
(2012)

 

 
(2013) -

 
1.

 
2.

6  
(1) (2008)



82

 
(2) (2010)

Farmers Market
20

 
(3) (2011)

 
(4) (2010)

 
(5) (2010)

 
(6) (2010)

 
3. (



83

) 3  
(1) (2010)

 
(2) ( ) (2012)

 
(3) (2011) 248

 
4.

 
(1)

 
(2) ( )

 
(3)

( DNA
)

 
5.



84

 

 

(  2004)
(  2004  2008)

(  
2008)

(  2004  2005  2008
 2012)

(  2012)  
1994

1 ( [ ] 
1994) 1996 (

( 2011)



85

 1996) 1997 (  1997)
109.4 (  2010) 1999

(  2000)  

(  2008) 2000

2003

 

(  2003)
2004

(  2005)
2005

(  2005)  
2006

(  2010  2011)

M. E. Porter

(
 2001)

 
2010

4 (  2011
 2012)



86

(  2011)

 

( )  

 

  

1994 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

98

98

(
) ( )

( )

1

1997

109.4

1999

2004

1995 1996 1998

( )

( )

1994

1994 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

98

98

(
) ( )

( )

1

1997

109.4

1999

2004

1995 1996 1998

( )

( )

1994



87

 
21

 

 

( )

(  2003)  

(  2007)

(  2004  2006  2008)  



88

Porter (  
2008  2010)

(
 2008  2009  2010  2011)  

(  2011)

 

 
(  2006  2007) 

 

( )  
1.



89

 
2.

 
3.

 
4.

 

 
 

 
 

 



90

  

 

 
(

) ( )

 

 
1.  1994  

 
2.  1996  

 
3.  1997  

 
4.  2000  

 
5.  2003 

 
 

6.  2005  
 

7.  2008  



91

 
8.  2009  

 
9.  2010 

 
10.  2011  

 76:14-18  
11.  2012  

 80:2-5  
12.  2011  

 
13.  2007  60:8-

10  
14.  2008  ( ) 

15.  
  1-27  

16.  2004   
49:225-237  

17.  2008 
   

18.  2011 248  
  

19.  2013  
( )   

20.  2005  ( ) 
   45-67  

21.  2012 
 57:339-344  

22.  2012  
 57:159-175  

23.  2008 97 -  
  



92

24.  2010   
 72:19-22  

25.  2001 ( )( )  
 

26.  2012  
  

27.  2012 
( )-  ( ) 2012

  
33-54  

28.  2010  
  

29.  2008   67:25-28  
 2008 

   
30.  2011   110:64-87  
31.  2006  

  
32.  2007   60:2-

7  
33.  2010 —  

  
34.  2010  

  
35.  2011 

  56:13-30  
36.  2006  

 



93

Development and Counseling from Local Production 
for Local Consumption to Organic LOHAS Corridor 

Si-Rong Liu1, Ren-Wei Ye2, Yi-Shan Wang3, Chih-Ming Hsu3,  
Ching-Meng Tseng3, Cheng-Mu Lin3 

1Associate researcher, Agricultural Extension Section, Hualien DARES. 
2 Research and development substitute services, Division of Agricultural Extension Section, 

Hualien DARES. 
3Assistant researcher, Agricultural Extension Section, Hualien DARES. 

Abstract 
The concept of local production for local consumption originated in Los 

Angeles, California, U.S.A., by the Great Depression in 1934, farmers started 
to price their own ago-foods and sell them to the neighboring people, the local 
production for local consumption means on-site ago-food should be consumed 
in the same region. In recently, the concept was promoted widely in Japan, and 
be used on ago-foods selling, rural revitalization etc, not only combined green 
tourism, but also education, and integrated agricultural experience to local 
agricultural souvenir,  to achieve the inheritance of culture and to ensure that 
agricultural value. Council of Agriculture (COA) promotes the concept of local 
production for local consumption because of consumers stress on food safety, 
quality and to deal with problems about imported ago-foods are increasing 
gradually, domestic ago-foods price are getting lower and so on,  Break the  
traditional agro-food marketing model which takes producers as center, through 
conscious mortification transform to emphasize diet, health and life. The agro-
foods will be sold from producers to consumers directly, and establish a multi-
marketing method.   

Hualien District Agricultural Research and Extension Station(HDARES) 
focus on research and counseling of organic agriculture since the first organic 
farm started in 1994, after 20 years of effort, from the organic techniques, 
organic industrial planning, organic village development, organic critical mass 
promotion to organic corridor counseling, guide organic agriculture from 
industry of primary to secondary and tertiary, and laid the foundations of organic 
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agriculture to sixth industrialization. HDAIS is going to combine communities’ 
consensus, the local organic agricultural industries, to develop environmental 
education, food and agricultural education, slow food & slow life and green 
tourism under the counseling structure of production, living and ecology, local 
production for local consumption will be a strategy to practice the idea of 
organic agriculture.  
 
Keywords: local production for local consumption, organic agriculture, 

environment education. 
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