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Table 1. Hydrolysis analysis of multiple protein-rich materials by Arthrobacter ureafaciens TC4-1C

pH EC NH," Tot-N P K Ca Mg Bacterial number

Treatment'
(mS/cm) (mg/L) (%) (mg/L) (mg/L) (mg/L) (mg/L) CFUx10%/ml

BHF-TC4-1C 8.4+0.2 (SD) 4.0+1.0 534.5+6.4 0.50+0.00 418.3£72.4 750.9+0.1 1.6+0.14 1.6+0.6 3.1+1.1

BHF-BK 6.8+0.0 1.7£0.6 11.4£0.9 0.01£0.00 413.5£7.8 717.6+41.7 1.9+0.4 17.4+0.1 -
BHB-TC4-1C 7.8+0.1 3.9+£0.1 190.4+11.5 0.20+0.00 322.9+9.8 593.0+3.0 7.0+0.0 16.5+0.5 3.4+0.4
BHB-BK 6.310.1 2.6+0.1 43.7£7.2  0.06£0.00 320.0+20.1 772.7+18.8 17.7£5.8 36.7+2.3 -
BHG-TC4-1C  7.1£0.1 3.5+0.0 46.0£2.0  0.30+0.00 309.5+14.5 904.5+5.5 8.5+0.5 33.0+2.0 1.9£0.1
BHG-BK 7.140.3 3.4+0.0 35.5£2.5 0.05+0.00 382.5+55.5 944.0+57.0 8.9£3.9 42.0+3.0 -
BHC-TC4-1C  7.0+0.1 2.9+0.1 23.5+1.5 0.03+0.00 300.0+8.0 785.0+11.0 9.0+0.0 26.0+1.0 1.2+0.3
BHC-BK 6.6+0.2 3.0+0.0 7.543.5 0.01£0.00 353.5+50.5 836.0+51.0 6.3+2.7 25.5+0.5 -

'Basal mineral medium with different organic materials such as feather (BHF), rapeseed meal (BHB), chicken dropping (BHG) and
cow dung (BHC), -TC4-1C means inoculation of Arthrobacter ureafaciens TC4-1C, -BK means no inoculation.
The pH, EC, nutrients and bacterial numbers were analyzed after incubating the isolate TC4-1C at the fourth day.
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F H TC4-1C FENAE S LHVRRE 2 NB BPE AR 24hr 2 B580% pH - EC KR T
Table 2. The pH, EC and bacterial numbers of NB culture medium after inoculation of isolate TC4-1C
and incubation for 24 hours

Conc. of NaCl % pH EC (mS/cm) CFUx10°/ml
0 7.9+0.2 (SD) 3.3+0.1 6.30+0.30
3 7.240.2 55.8£0.9 4.30+2.20
4 7.240.2 67.4+0.5 3.10+1.90
5 6.7+0.1 73.944.2 0.17+0.08
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Table 3. Nutrients content of feather hydrolysate of isolate TC4-1C incubated in different instant

chemical fertilizers-contained media

pH EC NH," Tot-N P K Ca Mg  Total amino Bacterial

Treatment' acids number
(dS/m) (mg/L) (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  CFUx10%/ml

8.3 17.7 14123 1.5 739.8 26319 0.1 0.1 1541.1 1.4

F5-TC4-1C
+0.3(SD) +£0.5 +£185.8 +0.01 +£56.6 =+£172.9 0.0 +0.0 +24.0 +0.4

F5.BK 7.1 152 1100.0 1.1 614.1 2477.1 0.6 10.4 689.0

+0.1 +0.3 +19.0 0.0 +66.1 +65.1 £0.3 +3.6 +12.0

8.4 134 9585 1.0 428.7 25065 0.2 0.1 824.0 0.9
F6-TC4-1C

+0.3 +0.3  +548 +0.02 +64.5 +619 +0.0 +0.0 +25.3 +0.3

6.6 10.7 4535 0.5 550.6 24828 10.0 46.0 280.9
F6-BK -

+0.3 +0.3  +255 +0.03 £85.6 *£184.8 £7.0 +3.1 +13.1

'Different instant chemical fertilizers such as 1% instant fertilizer NO. 5 (F5) or NO. 6 (F6) in culture medium with
1% feather and 0.5% plant ash, -TC4-1C means inoculation of Arthrobacter ureafaciens TC4-1C, -BK means no
inoculation.
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Fig. 1. Demonstration of feather hydrolysis via incubating isolate TC4-1C irrespectively in 1% instant
soluble fertilizer NO. 1, NO. 5 and NO. 6, 0.5% plant ash for 4 days
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P EEWE - IRATRERRTI AR 2 AR - AUADTIZERR I i FH I AR I AE R A B R (R ) 2 R HLmT B
METEREE > EEEYEMETERI?Y > Ao LR MR RA SR

e BIEYILE -



EENREFARE IR TC4-1C LI B4 RAREB TER A R MR 7
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Table 4. Bacterial number and nutrient content of MB medium after incubating isolate TC4-1C for fourth

day
pH EC NH," Tot-N P K Ca Mg Total amino Bacterial
Treatment' acids number
(dS/m) (mg/L) (%) (mg/l) (mgL) (mg/l) (mg/L) (mgL) CFUx10%ml
5.0 1.8 10.5 0.02 4.6 344 76 41 3333
MB-TC4-1C 3.4+0.2
+0.4(SD) +0.0 0.5 +0.00 =+0.6 +10 +1 +0 +43.3
3.7 3.9 30.0 0.06 165 486.5 137.0 535 337.3

MB-BK -
+1.1 +1.2 +2.0 +0.00 +0.5 +11.5 +£3.0 +0.5 +47.3

'MB means cultured medium with 1% molasses and 0.5% rapeseed meal, -TC4-1C means inoculation of
Arthrobacter ureafaciens TC4-1C, -BK means no inoculation.

R~ Bk TC4-1C BFEf° FH B 2 WA 73 3 i

Table 5. The bacterial number and nutrient content of FH medium after incubating isolate TC4-1C for

fourth day

pH EC NH," Tot-N P K Ca Mg  Total amino Bacterial

Treatment' acids number
(dS/m) (mg/L) (%) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)  CFUx10%ml

8.8 7.1 806.0  0.94 18.6 12632 6.3 5.5 1654.2

FH-TC4-1C 5.3+0.9
+0.0 (SD) +0.6 642 +0.07 +24 +859 +0.3 +1.6 +12.5

8.7 3.6 17.7 0.06 254 11976 2.6 6.5 153.8

FH-BK -
+0.0 +0.2  £134 £0.02 +39 +£699 0.6 +0.6 +5.5

'FH means cultured medium with 3% feather, 0.5% rock phosphate and 0.5% plant ash, -TC4-1C means inoculation
of Arthrobacter ureafaciens TC4-1C, -BK means no inoculation.

RN BN A ERCRRE 2 BRICE B A

Table 6. Investigation of broccoli growth in different fertilization treatments after harvest

Formation rate Plant height Whole plant Weight of flower ~ Weight of flower
Treatment of flower head weight head with stem head
(%) (cm) (€3] (€3] (2
Rap-FH 94.4° 30.3° 1,254.2° 492.2° 235.1°
Rap-MB 95.0° 31.8° 1,140.8"™ 440.5 202.4%
Rap 94.2% 29.1° 1,105.8° 388.2° 168.5°
CF 97.6" 31.3° 1,279.2° 481.3" 220.7°

Significant in comparison with control at P = 0.05 (LSD test).
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Table 7. Nutrient content of broccoli flower ball in different fertilizer treatment

N P K Ca Mg Cu Mn Zn Fe
Treatment
% ppm
Rap-FH 2.7 0.52°  3.5%® 0.65° 028"  5.0° 22.0°  33.7°  50.7°
Rap-MB 2.6° 0.48*  3.1° 0.60° 026°  43° 20.8°  31.0°  47.5°
Rap 2.9° 0.48* 3.3™ 0.67° 029*° 5.0 213%  32.8° 443°
CF 2.9° 0.54* 3.9° 0.66 029° 45" 195 31.0°  51.3°

Significant in comparison with control at P = 0.05 (LSD test).

ARelEpie & B 2 FH G RRE T A ) A an 2 /\Fror » B pHLACFiZ BE4H K Rap-FH
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SR e E 2 PIB/KBEE(FH) - FEEE R SRE T EEY A e - SR e 8
T PR S R 2 B R I AR T S AR L R A MR TR AR -
=/ s e tR i A 1o i

Table 8. Rhizospheric soil nutrient content in different treatments after harvest

EC

pH
Treatment (1:1)
(1:1) (dS/m) (%) mg/kg

OM N P K Ca Mg Cu Mn Zn Fe

Rap-FH  7.8° 3.5 28 016" 153° 67.8° 50208 477.5° 6.0° 208.0°  7.3* 110.5°
Rap-MB  8.0*  3.1° 28" 0.16° 11.5* 76.8° 4303.3" 3443 7.5 169.3*  8.0* 92.0°
Rap 8.0°  3.6° 29 0.17*° 173% 853° 4364.0° 3933 7.8 1763° 8.8 94.0°
CF 7.7° 0 37° 25° 0.15%  67.8° 167.0° 4,708.0° 329.3°  7.5° 1450° 11.0° 131.8°

Significant in comparison with control at P = 0.05 (LSD test).
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Research on Feather-hydrolyzing Characteristics
of Arthrobacter ureafaciens TC4-1C and
Application in Promoting Broccoli Growth '

You-Hong Zeng’, Ya-Wen Kuo®, Hong-Tang Chen® and Hsin-Yu Lin’

ABSTRACT

Arthrobacter ureafaciens TC4-1C, with phosphate-solubilizing and slat-tolerant
ability, can use multiple high nitrogen contained materials as carbon and nitrogen sources
for reproduction. In liquid culture using feather, rapeseed meal, chicken dropping or cow
dung as nutrient source, bacterial numbers higher than 10° CFU/ml can be achieved. Strain
TC4-1C can degrade feather in the medium contained one percentage of the instant soluble
fertilizer Taifer NO. 5 (10-20-20) or NO. 6 (5-18-18) after 4 days of incubation can
produce liquid fertilizer containing amino acids and high concentration of phosphorous
and potassium. After four days of incubation of strain TC4-1C in liquid medium contained
3% feather, 0.5% rock phosphate and 0.5% plant ash (W/V), the produced feather
hydrolysates were applied to broccoli supplemented with rapeseed meal used as base
fertilizer in the experimental field. Experimental results showed application of the feather
hydrolysates can increase 66.6 g of fresh weight of single flower ball compared with
treatment without feather hydrolysate drench and showed significant differences between
treatments. However, the fresh weight of single flower ball followed by feather
hydrolysate drench was not significantly different with that applying chemical fertilizer.
Application of feather hydrolysates showed potassium-increasing tendency in flower ball
and increase plant available Mg, Mn and Fe content in the rhizosphere soil. Feather
hydrolysates containing amino acids produced by strain TC4-1C can increase nutrient

availability of rapeseed meal and soil to increase broccoli productivity.

Key words: feather-hydrolyzing bacterium, Arthrobacter ureafaciens, broccoli
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Table 1. The trainees’ basic data
Category Item Average
Age Years old 38.0
Training period Month 7.9
Salary NT dollars/month 23,147
Category Item Frequency %
Gender Female 21 26.9
Male 57 73.1
Education Above senior high school 7 9.0
University 55 70.5
Research institute 16 20.5
Age <25 years old 10 12.8
26~35 years old 29 37.2
36~45 years old 20 25.6
>46 years old 19 24.4
Farming situation Full-time farmer 20 25.6
Not engaging in agriculture 58 74.4
No willingness 2 34
Unknown 4 6.9
Want to be a farmer 52 89.7
Salary Month salary 62 79.5
Day salary 13 16.7
Unknown 3 3.8
Insurance Yes 53 67.9
No or unknown 25 32.1
Exception Meet exception 30 52.6
Not meet exception 27 47.4
Hired by farmer owner after Yes 33 423
training No 45 57.7
Farm internship was Yes 46 82.1
successful No 10 17.9
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Table 2. The main motivation for participating in farm internship
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Reaction value

Observed value

Motivation
n % %
Learn agricultural skills 70 40.9 89.7
Want engage in agriculture in the future 48 28.1 61.5
Cultivate their second skills 28 16.4 359
Increase income, experience rural life and other 25 14.6 32.1
Total 171 100.0

= B RE e A [l 6

Table 3. Suggestion about the training management of farm internship

Training management of farm internship

Reaction value

Observed value

n % %
Provide more training skills 60 69.8 82.2
Implementation of the examination system and other 14 16.3 19.2
Strengt'hen th.e attltud.e of trainees in practice and T 14.0 16.4
supervise their behavior
Total 86 100.0

R~ WG TR EE TIENENEL

Table 4. Views on the contents of the farm internship

The contents of the farm internship

Reaction value

Observed value

n % %
Work content and original expectations are different 34 44.7 61.8
Th kload ds thei ity load and worki
e workload exceeds their capacity load and working 28 36.8 509
hours cannot match
Low income of work 14 18.4 25.5
Total 76 100.0

R HEGRENENEE

Table 5. Views about the assessment of farm internship

The assessment of farm internship

Reaction value

Observed value

n % %
Increase the assessment on actual operation 41 48.2 64.1
Add the competence test of the other authorities 24 28.2 37.5
Increase the ability testing and verbal assessment 20 23.5 31.3
Total 85 100.0
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Table 6. Views about resources of farm internship.

) ) Reaction value Observed value
Resources of farm internship
n % %

Increase other farm visiting 52 32.7 70.3
Provide reference materials 45 28.3 60.8
Enrich training content of farm internship 40 25.2 54.1
Using digital platforms 22 13.8 29.7
Total 159 100.0
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Table 7. Recognition of farm internship training.

Extremely . Fully
. Construct . Dis-agree Normal Agree
Construct and question Mean disagree agree
mean
%
Appropriate- Organized content 349 353 7.7 7.7 269 436 14.1
ness of farm Rich in content 3.67 5.1 6.4 26.9 39.7 218
internship program  Content is appropriate 3.42 6.4 14.1 256 385 154
Farm owners carefully taught and fully
372 3.80 1.3 12.8 21.8  41.0 23.1
prepared
. Farm owners are in enthusiasm 3.90 1.3 7.7 244 333 333
The attitude to farm -
Farm owners are willing to answer
owners . . 3.97 0 7.7 20.5 385 333
questions of trainees
Farm owners pay attention to students'
L 3.59 3.8 15.4 23.1 333 244
learning situation
Farm owners' guidance methods can
. . . . 3.62  3.60 2.6 12.8 256 385 205
. stimulate students' interest in learning
Guidance methods - -
Farm owners' guidance methods will be
of farm owners . . 3.60 1.3 12.8 28.2 346 23.1
adjusted appropriately
Farm owners' guidance are appropriate 3.58 3.8 15.4 256 295 25.6
Convenient location 3.71 3.77 1.3 3.8 30.8 513 12.8
Site Facilities Suitable environment 3.85 0 1.3 30.8 500 179
Perfect equipment 3.76 2.6 2.6 282  50.0 16.7
The guidance of farm owners could
. . 385  3.86 1.3 6.4 244 43,6 244
enhance my professional ability
The guidance of farm owners could
. . 4.17 1.3 7.7 29.5 346 269
increase my horizon
Satisfied with the overall guidance of farm
3.76 3.8 9.0 244 333 295
owners
Satisfied with this farm training experience 3.77 5.1 5.1 23.1 41.0 25.6
Willing to recommend other farmers to
Overall opinion L. . . . 3.78 5.1 9.0 16.7  41.0 282
participate in the farm traineeship
It will be helpful for my agricultural
. . 3.92 0 7.7 21.8  41.0 295
production skills in the future
It is helpful for my farm management
. 3.92 0 10.3 192 385 321
capacity in the future
It's helpful for my confidence to engage
. . . 3.71 2.6 12.8 244 321 282
into agriculture in the future
I will continue to participate in traineeship 3.83 5.1 3.8 244 359 30.8
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Table 8. The level of benefit and requirement by trainees of farm internship

. Benefit Need
Subject - -
Mean Ranking Mean Ranking
1. Production technique 3.91 1 4.40 1
2. Pest and diseases management 3.72 2 4.33 4
3. Agricultural machinery operation and maintenance 3.51 6 4.32 5
4. Agriculture policy introduction 3.27 10 3.97 9
5. Soil and fertilizer management 3.69 3 4.36 3
6. Industry and market 3.53 5 4.32 9
7. Farm and product marketing 3.47 7 4.37 2
8. Farm management and planning 341 8 4.31 6
9. Postharvest technology of agricultural products 3.62 4 431 6
10. Other 3.28 9 3.99 8
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Fig. 1. The matrix of benefits and needs on farm internship perceived by trainees
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Table 9. Analysis the correlation between trainnees' expectations for farm internship and becoming a
partner with the farm owner after internship

Expectations Become a partner or appointed by the
for training farm owner after farm internship

Expectations for training Pearson correlation 1 AT2%*
Sig. (2-tailed) .000
N 57 57

Become a partner or Pearson correlation AT72%% 1

appointment with the farmer  Sig. (2-tailed) .000

after farm internship N 57 57

** Correlation is significant at the 0.01 level (2-tailed).
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Table 10. Cross-analysis and chi-square verification between trainee expectations and become a partner
or appointed by the farmer owner after farm intership

Become a partner or appointed by the farm
owner after farm internship

no yes
Not meet trainnees' expectations n 18 9
Expectations % 75.0% 27.3%
for training Meet trainnees' expectations n 6 24
% 25.0% 72.7%
Total . 24 33
% 100.0% 100.0%

*0 18 (0%)HITHIFHERL VL S - e/ N TRII(EE Ay 11.37.
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Study the Effect of Farm Internship on Trainees'

Pei-Jen Chen® and Shih-Fang Chen®

ABSTRACT

The study explored the effectiveness of farm internship and investigates the motives
of trainees to participate in farm internship, suggestions about the training management of
farm internship, and the level of benefit and requirement of farm internship subject. The
average age of trainees participating the internship was 38 years old, in which 73% was
male, and the average period of internship was 7.9 months. Most of them were university
graduates, and about 25% of them were currently employed in agriculture. Their main
motivation to participating in internship was to learn skills of agriculture.They agreed
with the plan for internship training and recognized the traineeship training plan. On the
degree of satisfaction, the suitability of the training program, the attitude of the owner, the
method of the owner's instruction, the facilities of the training site,were all above the
average. On aassement of the participants’ assistance and needs of the internship program
in agricultural management, factors such as cultivation techniques, pest control and
pesticide use, soil and fertilizer management, and post-harvest processing and grading
were evaluated. The results falls in the area of upkeeping, showing the skills the farm
owners provided getting a high degree of recognition of trainees, and trainees thought
those types skills were very important. The farm owner could continue to providing such
courses and coaching training.

In addition, industries and markets that fall into the priority for improvement areas in
the II-quadrant, farms or marketing of agricultural products, operation and maintenance of
agricultural machinery, and farm management and farm planning are recommended. Farm
owners may be advised to adjust training guidance methods and rank them as priority
improvements. The results of the correlation analysis show that the more the trainee's
expectation of the internship training is in line with the actual situation, the higher the
chance of trainees were cooperated or appointed by farmer owner, and also increase the
probability of engaging in agriculture.

Key words: the farmer’s academy, farm internship, engaged in agriculture,
satisfaction

! Contribution No. 0936 from Taichung DARES, COA.
2 Assistant Researcher, Associate Researcher, of Taichung DARES, COA.
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Table 1. The level scheme of this study

Main Facet First level Facet  Second level Facet

Key Success Factors

Marketing

management

Develop a marketing plan for common marketing and
distribution

Establishment of common guava quality standard

classification

Establishment of a brand and the maintenance of a
good image

Establishment of new channel and network

Cooperation with the assistance unit (Farmers’
Organization or cooperatives)’s marketing

management assistance

Organization of marketing and promotional activities

Active participation in various quality contests

Collaboration
planning

Common business

Clear production plan and common orchard

management

Application of GAP (Good Agricultural Practice),
traceability and safety certificates

Strengthen production and post-harvest treatment
technology

Selection of excellent varieties

Production regulation

Product classification packaging

mode

Key Success Factors

of Taiwan Guava

Agricultural

Production and

Marketing Group
New knowledge
acquisition

Regular lectures, seminars, and observation-tours

Management and technology to increase guava
plantation (active participation in seminars)

Shared technology and common problem-solutions
among the group members

Collection and utilization of production-management,

policy and regulation information

Organizational unity

The communication and negotiation abilities of the
leader

Members’ compliance with the group pact and clear

rewards and punishments

Reasonable allocation of rights and obligations

Members’ unity

Periodical convention of group meetings and detailed
records

Strengthen the self-management of personal

Organization of group
operation
Group’s
organizational

Establishment of group organizational structure

Accept the group pact approved by the members
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structure and Integral accounting system and transparent finance
financial Strengthen the supervision and auditing of group
management affairs

Assistance units with outstanding professionalism

Encourage young farmers to join group

Complete and detailed group pact displayed in a

noticeable area

Group’s facilities ~ Proper custody of the complete group information

and environment Establishment of automatic shipping point

settings Good use of the group location

Full utilization of the good group equipment

Environment well maintained

Proper use of production materials without wasting

Strengthen public relationship to legally obtain
Reduce

manufacturing cost

external resources and subsidies

Common procurement of materials

Increase business Common usage of manpower

income Professional operations

Regulation of production period

Improve business - )
P Production of market-oriented products

performance -
Establishment of product features

Strategical alliance of cross-groups
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Table 2. Consistency index

Consistency Consistency

Facets index (C.1) Ratio (C.R) °crinication
Main Facets 0.0010 0.0017 conformed
Collaboration planning 0.0143 0.0246 conformed
Organization operation 0.0107 0.0184 conformed
Increase business income 0.0000 0.0000 conformed
Marketing management 0.0371 0.0281 conformed
Common business mode 0.0198 0.0160 conformed
New knowledge acquisition 0.0306 0.0340 conformed
Organizational unity of group 0.0191 0.0154 conformed
Group’s organizational structure and financial management 0.0134 0.0108 conformed
Group’s facilities and environment settings 0.0145 0.0117 conformed
Reduce manufacturing cost 0.0045 0.0050 conformed
Improve business performance 0.0203 0.0181 conformed
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Table 3. Assessment dimensions and sort of item weight

Main Facet First level Facet Second level Facet Assessment Factors
Assessment Weight Assessment Weight Key Success Factors Weight Rank
Develop a marketing plan for 00130 38
common marketing and distribution
Establishment of common guava 00176 30
quality standard classification
Est'abllshment ofa bran'd and the 00198 23
maintenance of a good image
Establishment of new channel and
Marketing 0.118 network 0.0125 41
management Cooperation with the assistance unit

Farmers’ Organization or
gooperatives)%s marketing 0.0210° 20
management assistance
Organi%ation Of. m.a'rketing and 00152 32
promotional activities
ActiYe participation in various 00191 24
quality contests

Key Success Clear production plan and common

Factors of Taiwan orchard management 0.0199 22

Guava Collaboration 0417 Application of GAP (Good

Agricultural planning Agricultural Practice), traceability ~ 0.0268 15

Production and Common business and safety certificates

Marketing Group mode 0.183 Strengthen production and
post-harvest treatment technology 0.0215 19
Selection of excellent varieties 0.0299 10
Production regulation 0.0407 3

Product classification packaging 0.0447

Regular lectures, seminars, and

. 0.0311 9
observation-tours
Management and technology to
increase guava plantation (active 0.0292 11

participation in seminars)

New knowledge 0.115  Shared technology and common

problem-solutions among the group 0.0364 7
members

acquisition

Collection and utilization of
production-management, policy and 0.0182 28
regulation information
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The communication and negotiation
0.0187 26
abilities of the leader
Members’ compliance with the
group pact and clear rewards and 0.0128 40
punishments
Organizational 0.106 Reéson.able allocation of rights and 00151 33
unity of group obligations
Group members’ unity 0.0247 16
Perlo.dlcal convenFlon of group 00172 31
meetings and detailed records
Strengthen the self- t of
rengthen the self-management of ..o g
personal
Establishment of
stal .1s r.nen of group 00143 35
organizational structure
Accept th t b
ccept the group pact approve by (2 4,
the members
Organization Group’s Integral accounting system and
gan 0307  organizational & g8y 0.0141 36
operation transparent finance
structure and 0.111 Strenathen th — 1
financial rengthen fe supervision an 0.0130 39
auditing of group affairs
management Assist its with outstandi
ssis aTlCC u.m s with outstanding -0 5
professionalism
E f to joi
ncourage young farmers to join 00271 14
group
let tail t
C'omp ete .and del ?l ed group pac 00064 44
displayed in a noticeable area
P
roper.custody'of the complete 0.0069 43
o group information
Group’s facilities Establishment of automatic shippin,
and environment 0.090 . pping 0.0186 27
. point
settings -
Good use of the group location 0.0204 21
Full utilization of th d
u .ullza ion of the good group 00246 17
equipment
Environment well maintained 0.0131 37
P f producti terial
rloper use o.pro uction materials .0 4,
without wasting
Reduce Strengthen public relationship to
manufacturing 0.102 legally obtain external resources and 0.0189 25
cost subsidies
Increase Common procurement of materials  0.0324 8
business 0.276 Common usage of manpower 0.0394 5
income Professional operations 0.0275 13
Regulation of production period 0.0243 18
Improve business 0.175 Production of market-oriented 00398 4
performance products
Establishment of product features 0.0391 6
Strategical alliance of cross-groups  0.0442 2
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Using AHP to Explore the Key Success Factor of
Taiwan Guava Production and Marketing Group'

Chien-Min Wu®, Yung-Hsin Lin’ and Lin-Chin Chen*

ABSTRACT

Guava is an important tropical fruit industry in Taiwan. The production and
marketing group is the smallest unit of farmer’s organization. This study adopted the
analytic hierarchy process to improve management competence of guava production and
marketing group in Taiwan. The order of the first level facet, the "collaboration planning"
is considered as the most important, followed by organization operation and increase
business income. Common business mode is the most important in second level facet,
followed by improve business performance, marketing management, new knowledge
acquisition, group’s organizational structure and financial management, organizational
unity of group, reduce manufacturing cost, group’s facilities and environment settings.
The top ten list of the assessment factors consists of product classification packaging,
strategical alliance of cross-groups, production regulation, production of market-oriented
products, common usage of manpower, establishment of product features, shared
technology and common problem-solutions among the group members, common
procurement of materials, regular lectures, selection of excellent varieties seminars, and
observation-tours. All these factors are necessarily improved first, and then enhance the

agricultural management competence of guava production and marketing group.

Key words: Guava, production and marketing group, key success factor, analytic
hierarchy process

! Contribution No. 0940 from Taichung DARES, COA.
2 Assistant Researcher of Taichung DARES, COA.

3 Associate Researcher of Kaohsiung DARES, COA,

4 Assistant Researcher of Tainan DARES, COA.
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Table 1. Ty resistance genes in tomato entries

E RS RS AR — 0 O 4

Entry Genetic Status Ty gene Field Identification' Resource
SV4224TH F, Hybrid Ty-1/Ty-3 R Seminis Co.
Sylviana F, Hybrid Ty-1/Ty-3 R Enza zaden Co.
TMB147 F, Hybrid Ty-1/Ty-3 R Syngenta Co.
TMB688 F, Hybrid Ty-1/Ty-3 R Syngenta Co.
US440 F, Hybrid Ty-2 T US Agriseeds Co.
Akash Ganga F, Hybrid Ty-2, ty-5 T Camson seeds Co.
Bucolic 25 F, Hybrid Ty-2, ty-5 T Bucolic Seeds Co.
Bucolic 922 F, Hybrid Ty-1/Ty-3, Ty-2, ty-5 T Bucolic Seeds Co.
Bucolic 9748 F, Hybrid Ty-1/Ty-3 T Bucolic Seeds Co.
TSS ASVEG No. 22  F, Hybrid Ty-2 T TSIPS, COA
NS524 OP - R Namdhari Seed Co.
Ricca F, Hybrid - NT India
CLN3552B Inbred Line Ty-3 NT AVRDC
CLN3212C Inbred Line -5 NT AVRDC
CLN3126A-7 Inbred Line Ty-2, Ty-3, Ty-3a NT AVRDC
CLN3070J Inbred Line Ty-2, Ty-3 NT AVRDC
F9-159 Inbred Line -5 NT AVRDC
CLN3853C Inbred Line Ty-1/Ty-3, ty-5 NT AVRDC
CLN3900C-23 Inbred Line Ty-1/Ty-3, Ty-2 NT AVRDC
Tezier 804 F, Hybrid Ty-1/Ty-3 NT Tezier Co.
Moralburg 481 F, Hybrid NT NT Moralburg Co.
Moralburg 9102 F, Hybrid NT NT Moralburg Co.
T-40 F, Hybrid NT NT Sinon Co.

T-82 F, Hybrid NT NT Sinon Co.

'R: resistance (Incidence=0%, DSI = 1), T: tolerance (Incidence#0%, DSI< 3), -: without 7} y gene, NT: not tested.

NRA - E=3: ks ]

FHHEE 7 DNAFEHUA PR B 8L & 25 U (Smart LabAssist-32 0 228 Bl RS OR R iT B 17
BIRAE =) BE M =R EEH 3 cm B2 mLEEESE o> /il A800 pL Lysis buffer
MIASERRE 21 min> FFEE R JERGH R1% R G195 FHAFE N Z RS mine 2A8,000 gif ()5 min
B EEREATTH 7 EAE Z 6L 8 » A B B L% BE 25 HUEE - (R 2
(BIO-W4-AUTO)RE T © 4940 min52 X DNAZERY - DL Y6 EE 5T (NanoDrop One, Thermo Fisher
Scientific Inc., USA)HITEDNAJEE » f#FH-20C i -

= - B4 538 $H % FE (polymerase chain reaction, PCR)

s bR E R 2 5 F R R HIET U EE R R B R/ NF% R - BH{EAE mAEEE S
F525 ul > & DNAFRR ~ 5X Taq Master Mix (Fast-Run Taq Master Mix Kit » J -45/,35]) ~ 10
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UM [ F-4H R 5 25 B K © 1 SR & & 72 GeneAmp PCR System 9700 (Applied Biosystem, USA)
#AT 0 HeLL94°C K E10 min » BEE R FF LL94°C K2 FE1 min ~ 55~60°C K2 fE1 min ({K A [E 5| T 5%
BV T2 C R EL min » Eali =20 B L EE A 30~35{E 51 » 212 LA72°C K10 min » K &
HEE K7 FE P iE 2 W) 0 Il A 6x loading dye * DL2~3.5 %[ SFR agarose{F TBE buffert » 2100
VERBR AT EE K 77 BEZY60 min - S DAUVIEAR R ~ BEAH S AT G BRIk 2 1 70 7 R 4R(IS 2000
Digital Imaging System, Alpha Innotech Corporation) ; AfeFH7 T BEE > WHHEEEY
#(Qsepioo' " BiOptic Inc. » EEAEYFHIR MG AR AT - ZE B MEYR & -

R i A BE IR AN TS

Table 2. Molecular markers used for the detection of tomato yellow leaf curl resistance loci

Gene Marker Sequence Type' Reference
To-1/ Tv-3 M2-F 5’-GATCCGTTGATTGAAGAAAT-3’ SCAR 5
R VY 5-AGGAAGAGGAGAGACAATCC-3’
P1-16-F 5’-CACACATATCCTCTATCCTATTAGCTG-3”
Ty-2 SCAR 26

P1-16-R 5’- CGGAGCTGAATTGTATAAACACG -3’

P6-25-F 5’- GGTAGTGGAAATGATGCTGCTC-3’
Ty-3/ Ty-3a SCAR 15
P6-25-R 5’- GCTCTGCCTATTGTCCCATATATAACC-3’

5 TM273-F 5’- GGTGCTCATGGATAGCTTAC -3° SSR 5
b TM273-R 5’- CTATATAGGCGATAGCACCAC-3’

'SCAR: sequence characterized amplified regions; SSR: simple sequence repeat.

%n%'ﬁﬁan nHH

— M EREZ D FREFID M

By T HESEAT S ET 2 4 TRESERV I 5E i B 54t A1 B9 Bt LR A et 2 it R R A
HPT M IEPCREY) 2 1% T % Fr 7 BEANCBIE KBHE EL ¥ (R =) © 7 515 0L 3 18 & 35 (sequence
characterized amplified region, SCAR)4%; T IEEM2 A § & Ty-1/Ty-3biE R A - FEHLEM B
TMB147 4 7] #1264 bp/ B » 1ERUME MK Bucolic 259 A 1E252 bp/ B » AIEHIEYI P 5IIEL
BEEREUR > BV 69F AL (g - 34.3 Mb (SL2.5) » FER VI3 f# FsSolyc06g051190.2.1 »
4R By RNA-dependent RNA polymerase (RDR) » Bilfij A BF2245 52 Y54 o SCARZY F-HEEE
P1-16 7] 7 Ty- 251 MR - TEHUMEMEITSS ASVEG No. 2291 F[ #1300 bp)a B » 15 ELIE A
thE[ B4 IE 600 bp/ B > B EY)FHILL B &S REUR > LA E 119544 E 58 > 54.3 Mb (SL2.5) »
2 16 45k 1 2 4R 1 B CC-NBS-LRR (Solycl1g069660.1) K R3a-like (Solycl1g069670.1)2 ¥ifi %
B BT AZC4S B COM 7 - SCARSY T-RE5EP6-25 1] 5 1 Hi It HE Rl Ty-3~ Ty-3a B s 5L R 1y-3 »
53 A B4R H1450 bp ~ 630 bpHil320 bph B > [FHILLE4E R EUR B Ty-3af7 51 » E-valuefyle-95 »
FELRE By 85% - fiff BiEE 8 7 %] (simple sequence repeat, SSR)4;T-1EETM273 1] § 1E ty-SHi M 5=
» AF U ME AR CLN3212C B F9-159  A] B i 179 bp H B » 1F & M A4 B CLN3126A-7 B
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CLN3900C-23 [ 4l 173 bpF1 £ > FP I L ¥ 45 REUR - (LIRS 45 AL (0 fG > 31.9 Mb (SL2.5)
G AR ~ EUEM RV EAE P A1 > FTE R (TGA) > RE Ry (TGA)y (Bl —) ©
= TP TR T SR A Y B A AR R A P A L
Table 3. Sequence identity between amplified products of molecular markers in tomato accessions and
corresponding sequences of S. lycopersicum and S. pennellii genomes

S
Marker Chromosome Gene Accession Definition eq}lence
Identity (%)
Solanum lycopersicum cultivar 1-3
CP023762 100

chromosome 6

PREDICTED: Solanum
lycopersicum probable

XM 010323869 RNA-dependent RNA polymerase 100
3 (LOC101263417), transcript

M2 06 Ty-1/ Ty-3 variant X2, mRNA

Solanum lycopersicum
HG975518 chromosome ch06, complete 100
genome

HG975445 Solanum pennellii chromosome o8

ch06, complete genome

HG975450 Solanum pennellii chromosome 97

chll, complete genome

S " Sol L ' Itivar I-3
CP023767 olanum tycopersicum cultivar 1- 95

chromosome 11

JQ929641 Solanum lycopersicum sequence o5

linked to 7y3a genomic sequence

P6-25 06 Ty-3/ Ty-3a ~
Solanum pennellii chromosome
HG975445 91

ch06, complete genome

] Itivar I-
CP023760 Solanum Iycopersicum cultivar 1-3 100

chromosome 4

TM273 04 ty-5 Solanum lycopersicum
HG975516 chromosome ch04, complete 99
genome
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586-R. -----G0GGGEAATAAC-GTTTGATGATOATGATGATGATGATOATGATGACGACGACGA
512-R. ---GOGEOGTGEAA TAATGTTTTGATGATGATGATEATGATGATGATOATGACGACGALGS
188-5. -C0GG----GTTTCTAAEGTTTGATGAT - - - - - -GATGEATGATEATGATGATGACGACGA

558-5. GTEEEGTTTGTAATAAAGTTTTGATGAT - - -- - -GATGATGATGATGATGATGACGACGA

EREEEEEEE EXEEEFXERXERLTLET EREEETLE

586-R. COACA-CQAC-ATGATOATGACGATEAAOGTGATGOTGCTAGTATCTGTACACTAGTGGA
512-R. CEACGACGACGATEATGATGACGATEAAGGTGATGGTGCTAGTATCTGTACACTAGTGGEA
188-5. COACGACGACGATOATGATGACGATGAAGGTGATGGTGCTAGTATCTGTACACTAGTGGA

358-5. CGACGACGACGATGATGATEACGATGAAGGTEGTEGTECTAGTGTCTGTACACTAGTGGA

S06-R. GETGATGATGGTGATGETGGTGCTATCGCCT :
512-R. GGETGATGATGETGATGGTGGTGCTATCGCCT :
188-5. GGETGATGATGGTGATGGTGGTGCTATCGCCT Gh

Ga

55@-5. GETGATGATGGTGATGGTGGTGCTATCGCCT!

B e e T T T T T T T T T T T e

& — ~ AR L TM273 7 TRt Sl S FEFTINE Y < -5 i B 75
Pl 506 B 512 47718 CLN3212C B2 F9-159; gk} 180 B 550 43 B CLN3126A-7
B1 CLN3900C-23 »

Fig. 1. DNA sequence of #y-5 determined by sequencing PCR products amplified using TM273 molecular
marker in tomato. Resistance lines 506 and 512 were CLN3212C and F9-159, respectively.
Susceptible lines 180 and 550 were CLN3126A-7 and CLN3900C-23, respectively.

T HCHERBZNEREETE

1E [5]— B FR A2 R [E] Y E [Al (gene pyramiding or gene stacking) » N & Tl £ ARV R IR
1o A SRR A 2 (LB (genetic basis) 1 AE B NI PR BHIUR R i 19t =2 1% 55— 0516 - A Fl
FHFEAZ 77 U AL A R E AR B EAL P AR B A R (FERY) » Fldm a8 198 2 #E5C 4
£ (105-0-9) » HFHH Ty-2 2 BB R 2298 B X 2 E R BEAR » B H Ty-1/Ty- 35 BN 2
TMBI147H X TR » HEG B L2 UM AR AV2(E F AR © 4R 57295 2 fEsC i &
(105-O-11) » &N BA Ty-1~1y-5 2 Gtk S B R E B8 B 514 K e 2 NS524 5 X R ME A BREA
» B Ty-1/Ty-3Pi M S AR 2 TMB147H A8 25 %2 - IESE AP EE R AY2(EF, B
4R 7355 Z FEACAH G (105-R-8) » (A5 A Ty- 20 ML BE R 2 BE R 2255 B A R FE R TREA - 813
HTy-1/Ty-350 M F L B R 2 TMB688 H A8 1 MEITHERS - JEASA(EF, B ik » o L8] B PR M A2 2
B EE S S EE N - 4R5R49% 2 FERC4HE (105-R-12) » (BB A Ty-1/Ty-35iEH AL RN 2
Sylviana[H 8 % » B A Ty-2Pi 1E S AL B R 2 SRR 2255 A2 2 TR » JE15 L{EF, Bk e i
EPTERL R - 4Rt59% 2 FEACAH A (105-Y-3) » & A Ty-1/Ty-35 1 M FE AL B R 2 SV4224TH
H A ZF Ry BEAS » B35 Ty-28ty- SHUME S B R 2 Bucolic 25 H A R MEITHESS > FHESH 1% »
Foor B RE S A 3(E BEpk > Hoob LE B AR B3 E P M N > Wo-SHEBMEER - HsHREE
RPN EVE &S G N -5 o HEETIERS 3EF M ST 4 & A B 2B B B R (Ty-1/Ty-381Ty-2) > 1
{E[F \ #E S8R &2 A Ty-1/Ty-3 » 3B F o0 B R B e e B S B 45 S AV DM AR R (Ty- 28 1y-5)

Fo T RE DR RS 2 = Y FEFE B B Rl = £ 878 (three-way cross) 28 ([# B MEFE L R A
Wm GRS E 1455 F ol EAT4H & > HEB2(E A &S S I PUIE R R A (B 45 57 1055 HE B Ty-1/Ty- 38
ty-5 » HERHEB Ty-1/Ty-391Ty-2) » 1R EANE s BEIG R BN FE B &S S P R - IR & =
HRAE - LUEREARSERMERZ B A SHEIE BFASTHEA -
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U~ FBFSCAHE RS Z UERRDY Ty-1/Ty-3 ~ Ty-2 Bl ty-5 5 7E
Table 4. Identification of resistant genes Ty-1/Ty-3, Ty-2 and ty-5 in progenies of crosses in tomato

D Genotype Generation o L;)(:J.ZSI —
! ;OSSS_OA_Sg\/EG No.22 x TMB147 By H H S
2 11\10355_; lxlTMB147 Fy R S S
3 ;(;Z-IX:VEG No.22 x TMB688 B R R S
4 ;(;fvi;llazx TSS ASVEG No.22 Fy R H S
> ;Sigz_jm x Bucolic 25 F, R R H
6 IIJOSS;ZE)’]X Bucolic 25 F, S H R
7 lleSS;lZE)SX Bucolic 25 F, S H H
5 ET?S-SB:S%EG No0.22 x NS524) x Sylviana Three way hybrid ~ H H S
’ E;)S_SB:S“\%EG No.22 x Ricca) x TMB688 Three way hybrid ~ H H S
10 ﬁi_si—é}iiga % (TSS ASVEG No.22 x Ricca) | 1vee way hybrid - H S H
i (ll?g-SSz_SléEIgEG No.22 x Ricca) x Sylviana Three way hybrid H H S
12 g;")g-ssz_slé(liiG No.22 x Ricca) x T-82 Theee way hybrid H H S
13 106TSu—153 ~ Three way hybrid H H S
Tezier 804 x (TSS ASVEG No.22 x Ricca)
14 105108 Three way hybrid H H S

(TSS ASVEG No.22 x Ricca) x Tezier 804

'R: homozygous for resistance; H: heterozygous; S: homozygous for susceptibility.

= ATYLCVEMBERZRZEN

A > oy TREEEAE H R AR B S E AR L2 S DU MR AT B B34
B BN S R R > BRI NES - S8R R B AR 8
FH i e e e B 88 2 @ - AR SR A 4R FH R S T T RS0 R P M AT I XX R - I
P& AET IR AN Z 8 E (R T) - SRR - MEBERTH R EE & Ty-1/Ty-391Ty-2.2
PUMEE AL BN (SRR 10 ~ 1182125%) » 4 BRI A [FE 45 & Ty-1/Ty-38 -5 2 Gt B £ A (4w
F%2 ~ 14BL155%) 5 Py BEERERRAR 5710 ~ 11~ 12 ~ 1458 B[R E & & 2 PiiE R R > HERFHE
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AT AR EERER  HIMNEIR4 - SELTRE3E B AL R 2 PiiEERE(Ty-1/Ty-3) B [EE &5
& HEBERM S L > WEAHEKFEEREEERFEAE  BRAERER L Mm%
6 ~ BEH9GRBET, H A8 - (HEFNE Mk Z FIMEARIIR —5 - HRE 2Rt Z it AR
RED o SEAHESE W) 45 8 T Moralburg 481 ~ Sinon T-4082Sinon T-82% S 1] BE 75 5 Ty-1/Ty-32
PN EAN > Moralburg 9102 F] AEFFH Ty-1/Ty-3814y-5 = 5545 » CLN3552B#1 Agash GangafE
Fo 0y B R BE T2 o3 BAR AN 2 Ty-282 Ty-1/Ty-3 7 HUMESE A1 AR > T US4401E F,o o0 B IR B g R 2]
Ty-1/Ty-38ty-527 Gt Ar BN b = 77 Bl iR B By BL R — P o B AR RN — 20 HEMIAT AR (4
RIS (HHWERNEREARR D BEEEHEAEBEAFEISE  DESHEA -

T BB R ZGUERERA Ty-1/Ty-3 ~ Ty-2 B ty-5 #55E
Table 5. Identification of resistant genes Ty-1/Ty-3, Ty-2 and ty-5 in inbred lines of tomato

. Plant No. Locus'
ID Genotype Generation :
(Resistant/total)  Ty-1/Ty-3 Ty-2 -5

1 105-Y-17, Bucolic 922 F; 2/10 H S R
2 105-Y-17, Bucolic 922 F; 2/10 R S R
3 105-Y-41, Moralburg 481 F, 3/3 H S S
4 105-W-33, Tezier 804 F, 6/6 R S S
5 105-W-40, Tezier 804 F; 7/7 R S S
6 105-W-48, Sinon T-40 Fg 4/6 R S S
7 105-W-50, Sinon T-82 Fg 5/5 R S S
8 105-W-55, Sinon T-82 Fg 4/5 R S S
9 105-W-68, Sinon T-82 Fg 6/7 R S S
10 105-W-71, CLN3552B F, 2/2 R R S
11 105-W-74, CLN3126A-7 F, 1/1 R R S
12 105-W-75, CLN3070J F, 1/1 R R S
13 105-W-85, US440 F, 12 R H S
14 105-W-85, US440 F, 1/2 R S R
15 105-W-86, Akash Ganga F, 1/2 R H R
16 105-W-90, Bucolic 922 F, 1/6 H S H
17 105-W-96, Moralburg 9102 F, 2/5 R S H

'R: homozygous for resistance; H: heterozygous; S: homozygous for susceptibility.

s ERZHEEZAMEEREERE

R E N AR A 2N T2 8 > o T ERERREEBET - TEREAL
e 2fl DA 2 R D ELAE I oy TARsE A B B T R BB P — Bl s Tk
TR SRR AT SECR - AR EER A 25 = o AUTFEEILSEBCREE(ERN) - Il
I 7 FESEETAI SR 28T WERTR1 ~ 3 ~ 481558 7 BC, » THEARERF A EAYHUIE AR E AR
B w5155 A 3 E AR Ty-1/Ty-382 Ty-2 2 BitE S B W > Ho2(@Egk b EEE S
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Ty-1/Ty-381Ty-3a » \{E BERR By BB 45 & Ty-1/Ty-381 Ty-3a » M Ty-2'8 By B &S S RN © 47553
FAEEET A REE A D-U/D- 3BT 22 it EMNAER GR4RETERELE S
Ty-1/Ty-3%1Ty-3a > Wi RECTHE A Ty-2 > $#EHIE BB (106-R-12) A AR §5 [ 214 iR BEHI 1 A< 228
B HE B Ty-1/Ty-381 Ty- 20U S B R 2 i © 4R 9% SR B4R 95 45% 2 ERRAHE > REBC,
JERRFAE 8 E L& Ty-250 MR - 4Rk 25% 2 BRI (105-0-1 )& 55 A Ty-1/Ty-3 2 HitE FEAr A
L 3 — B 3 AT B SOR BRI 6 0 3970 5 Ty-1/Ty-382 Ty-3a (BRI HERR R Dl RE S S &N AY) -
Gr b o L R F 6f[E B (4R 5% 155 B3R & 30K HE B 2 DA EHUME AR (Ty-1/Ty-381Ty-2) »
R o B E S AR > B > HSt O SHARTT S HEE RS R
Gy FREEE > A/ D E Rt > BRI [ 4 i R T SR B 95 %Y BE R A

RN~ EHOEREE Ty-1/Ty-3 ~ Ty-2 ~ Ty-3 B 1y-5 Z IsRiEEIN
Table 6. Identification of resistant genes 7y-1/Ty-3, Ty-2, Ty-3, and ty-5 by foreground selection in
backcross population of tomato

ID  Genotype Plant No. Locus’

Ty-1/Ty-3 Ty-2 Ty-3 ty-5
3/8 R S Ty-3a S
| 106-Su-4 2/8 H S Ty-3a, H S
(105-0-9) x TMB147 2/8 R H Ty-3a S
1/8 H H Ty-3a, H S
R S Ty-3a S
, 106-Su-6 421;2 R S Ti-.?a H S

(105-0-11) x TMB147 ’
2/8 H S Ty-3a, H S
3/10 S S S S
3 106-Su-143 ~ 106-Su-144 3/10 H H Ty-3a, H S
(106-R-8) x TMB688 2/10 S H S S
2/10 H S Ty-3a, H S
4 106-Su-151 4/5 H S Ty-3a, H S
(106-R-12) x Sylviana 1/5 H S S S
106-Su-155 2/5 S R S S
5 (106-R-12) x 2/5 S H S S
TSS ASVEG No. 22 1/5 S S S S

'R: homozygous for resistance; H: heterozygous; S: homozygous for susceptibility.
& &

AT A L A 5 B A R SR Y oy TREEE AT B A 2 B AR - Ay T RS
FEI DU ECE A DTN - T A EAVERES - WSS EERE ST A TUEER
Rl B R B R & TR NG C B ESE IR E - BH3ET AR ESE S Ty-1/Ty-32 8
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PR - B RFEN B BRI B S & Z AR -
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AR HTBG R S GREGIEMBGIEAN - 240E 7 TR s bE s
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Molecular Screening on Tomato Germplasm for
Tomato Yellow Leaf Curl Virus Resistance '

Ching-Hsia Wu?, Jia-Fu Lai’ and Yu-Heng Lin

ABSTRACT

Tomato yellow leaf curl disease (TYLCD) is a severe threat to tomato yield and
quality. However, the protection strategies for controlling TYLCD have not been effective
so far. Therefore, the development of resistant cultivars against the TYLCD is one of the
most effective method to manage the disease. In this study, molecular markers linked to
targeted resistant loci were used to screen in several tomato breeding lines. The results
showed that the sequences of PCR amplified products were aligned to that of the tomato
reference genome and specific loci for the TYLCD resistance. In order to pyramid genes
conferring resistance or introduce resistant gene, different hybrids were generated.
Ty-1/Ty-3 and Ty-2 were stacked in three F, populations, Ty-1/Ty-3 was introduced in one
F, population. Three F, populations were detected containing heterozygous resistant genes.
The combined results of identification of resistant genes and evaluation of horticultural
traits indicated that three inbred lines harbouring homozygous Ty-1/Ty-3 have potential
for release as hybrid parental lines. For foreground selection in backcross breeding, six
individuals were pyramiding successfully with two resistant genes, fully homozygous

lines in successive generations will be developed.

Key words: tomato, tomato yellow leaf curl virus, marker-assisted selection
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AR A [FIFE LS S AR R BALE SR NASSE SRR ~ VIR (A ~ RN a8 St
W& 2 s DR B NA AL S T B2 S s b (B (2 RS o T E - BB R
LS ~ Tl BRI RORE 3 2/ NS T3 5P R I A 0% ~ 62%5298.7% + & E e 18 K7
HEbREES - DR GEREZ TR - RRS%EH mE 2 2 K EE I 10%I0F R E
267227 sec  BIRFFEHITAERE - 28I ERA % ZHE 1B/ NE I (A B 2 e R P R
THE > 1%HEE0 I HEIF 2210 sec » #2405 BLRARE & 8 I H LRI S MR -
LA E T EEAR 0% 1 2 1% §ZAR A& B BT 23 . 2%08 5£16.4%  JRIEREFE - B 2R ~
[ FRERE IR E EE R = T T o - BB > 2 1% C A s 2/ NSl TR 2580
BOEE R FRE S NE16.6% > CHis 2/ NEE T2 BREE10% > HERaE R T
45.5%- &rr_EHERBREE RIS AL B 5% 2/ N R T S o B R B R B T R
ER 1% 8 NS AL 5 T B2 R A AR

BABEER ¢ BE ESREF ~ /N S IR AR ARG

il

Hil

IR AR (climate change)Ii 52 » BT AR B AN A TEEE 2 30 > (ETH AR
BBREETEET  HRIEHYRA K iy K RSB R R E R - ERIPRK
TBEMHEFLEY - 1970548  RIRBIBIRIG R T FIUBEN S RERE > MiNSke 288
HYTFIAE » T2 05 LAY RO B /K B RR 7 5088 T 3t 2R 25 SO & il s R SR (2 2~ BUR ~ K
B A NPER R RE? - (R REFRSEH SR EENRRERE - EHF(1901~2001)
HAR B T&1.3C » ERERRREERENAE - WIRKNA X 5 HIMNERAVZEE1E 55
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1T/R M & & (wet gluten) ~ 5Z22H ) & = (dry gluten) ~ 25715 #(gluten index) ~ £ ¥PHEHE
a8 SRR RS F ANy B i 0 WETT 2R EEAE -

& — ~ NEEA FE BRI Z FE T NEI(A) R E5 5% ~ (BYRERZFER ~ (O T-Eig5
Fig. 1. The appearance wheat seeds progress to different levels of germination. (A) non-germinated, (B)
seed-coat splitting and (C) seed germinated
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RIEHUE - BEERESRER EEEESENER TR EB(LB R REHEGE TFE - &M
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& REE (Maximum viscosity)~ iff 24%5 [ (Breakdown viscosity) 5[5 F+&L fE (Setback viscosity) °
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AEREAETE R

— KA  EHRRECHEIZ/NEETEFX

W Fif /N2 A 118 B3 R 0K o IR B B AR T ] 03 By SR Al PR Y K (premature kernel
swelling) ~ FE {0 (germ discoloration) ~ i f7 5 Z4(seed-coat splitting) 5z & £l ZF = #f 2% (root and
shoot emergence) S A [E] 52 4 » Tl - 5% 2F 8% S F2 P IR SR A IR O 1T e 8 11O ARHIT 9 DA A 8
fi 57 B M B A 8% 2 /N T T R SRR > G REUT DA ZE T HE R 0% 0 1
R B 2488 1 CF B0IR 1 AR =) 38 SF R 5562 % 0 R B S8 T8 58 SF R ] 2£.98.7% ([&] —) - FH L Al 41 >
Fel K7 B S e - SR AH BEAVAR B 2F (i R > (HHE FRUGETEHE) - EEURIUEE T3 Rk
A 2T T T [436.7% °
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Germination rate (%)
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0 : : :
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a spAEEE S emere®™
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L aated
‘-m“\
aon-g° s ced-c0

oot 2

B~ REAH - TR BHNBIE I8 2/ N T35

Fig. 2. The percentage germination of wheat seeds that had been progressed to different stage of
germination, including non-germinated, seed-coat splitting and root and shoot emergance seeds.
Values are means+S.E.
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Rz BRSATE T (T 00T > SRR 0 REIAERTE T Z I HEUE609 sec > $BH11% K 5%1E F7 fH 3
T DR GBS A F5562 sec 2354 sec > ATGRF &Rk b B AR > IR & T 1 2 18 R e 4 2
10%2L F1 - IR EUE 227 sec o &7 B AAD > fE 2 Fe Bz BRI SRR 5%E » S 400 i 8 &2 28 1
55 SR 10%0F - AR RFE 0 7R RAEAE - phAh - BRI % B 2T+ 2 Bk DR S E B HH 609
sec NFEZE209 sec > CLHARTE T2 2 2% 3% » I HRER 53 7 T 5116 seck 103 sec » 75
= 124% » UGB 100 sec (B =) » AR - LGS ¥/ NGB 52 i
R HFATEFEE - S %80 S Bk R B BEOK - 281 B NRIIRGEE L 2 RER
% FIAIEHEHE & - R R RS S > Edh B E BREN T - RIGRER T iE
Ry 2yt > Bl BRI o A 3% AR R [RS8 2R A2 8 B L R P B EUI R R B TR 2 B P - B
fih iR A M E B R — PR ERET -

700
e —&— seed-coat splitting
600 —O— germinated
S 500 -
2
1
2 400 -
g
=
s 300 A
£
g 200 -
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o
O T T T T
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B = ~ SN [FIEE AR 2 FE R R B E B 3 T 1~ 2 /NS (A B
Fig. 3. The falling number of wheat flour incorporated in different proportions of seed-coat splitting and
germinated seeds. Values are means+S.E.

AIABFEIE o MR ok R P B B O PEAH B 85 I 2200 1 ] (0 SR A B0 B o3 ARy
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O BERE T W BELFL BRI T O o3 R G M S B RE asEE R o A BRDUSRIARE
EERZEI#/ N T - B SRR - PR FIRAS E B85 (58 A I8 (R 2 48 B A 17 O
B sl REUT  RECHHE T 22X gt 5 2 gOG 8 R SRRk ETY -
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H- 5] B8 = R R F%2.4 cm (16.6%)([E VUB) » 2 H110%C. 55 28 fl 1 BE L > 288y » Hon =] fk ez i
LALBRE » i E B S S T 6.6 cm (45.5%)(BIPUC) » 8 P i8E25E B i & i e
EH R LER AR & 1% o

[Py ~ R [ERE SRR N 2R B 2 SNE A2 5 (A) 0% ~ (B) 1% ~ (C) 10%
Fig. 4. The appearance of whole wheat bread incorporated with different percentage of germinated wheat.
(A) 0% ~ (B) 1% and (C) 10%
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T~ PRI ERE RS R NSRS e R
Table 1. Effects of incorporation different percentage of germinated wheat on flour quality

Mix rate Crude protein ~ Gluten index Wet gluten Dry gluten Falling number
(%) (%) (%) (%) (sec.)
1 13.7° 70° 32.6" 16.4° 210°
10 13.3° 74 30.2¢ 16.0° 62°
0 (CK) 13.5° 70" 33.4° 23.2° 609°

Means with the same letter are not significantly different by Fisher’s 5% LSD.

s ARTE LS R/NE R EE M E E L

Ry BRET A FEIFE 3SR LE R 2 /Ny L E ORGSR B DI AR EILE R B %
INERTE R Ay FIARE R E BT o SBREREUR 0 28 RS EE
BRIERZ ST TR RECHEE T Z 2R ERE 569.4C > 10%CHH#E T2 4
ZRHI R LR TS AE £539.37C 5 RIEFEE T HT8UR » HIREEH £5205 BU » 1% 52 10%CLHE 3 fE 1
2 ERHR RS A N £ 21 BUK 18 BU » BEAL SRR FEFE A A [E 2 82 - 5 EIE
EF02 BURNEZE21 BUKIBU; &H 0%~ 1% K% 10%E. 85 & ff 1 2 [5] 7155 1% HI 43 Bl &85 BU -
0 BUK3BU (£ ) © Simsek A (20140585 » /NERIE 718 138 57 B LR - 2RI,
[ B AR TS ARslBRes RIRA A BB o SR i bl S R M AL P BB B HEI A
DRIFE | 38 SF O 7K & BE 7 SR M B 78 PR PR (Y o B 1 58 2F PR 8 2 o- U B M 3 >
BB RLEE TR EEE ST - T EEM LR R - NS HEMEED - Wil B3R A
i 52 M 2 /AR G R o ELROR) R [ B B S K & B D R B B g e Y DU (S HE
R E B L
F T~ BRIREIRE RS N RSB N Ry A A RO R s

Table 2. Effect of viscograph characteristics incorporated with different percentage of germinated wheat

Mix rate  Pasting temperature ~ Maximum viscosity Breakdown viscosity  Setback viscosity

(%) (©) BU) (BU) (BU)
1 67.1° 21.0° 21.0° 0.0°
10 39.3° 18.0° 9.0° 3.0°
0 (CK) 69.4° 205.0° 92.0° 85.0°

Means with the same letter are not significantly different by Fisher’s 5% LSD.
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Effect of Pre-harvest Sprouting on Flour Quality
of Wheat Seeds '

Jin-Ying Yang® and Hsun-Shih Lin®

ABSTRACT

The present study investigated the effect of various preharvest sprouting (PHS) levels
on the percentage germination, falling number, flour quality, and baking quality of whole
wheat flour and the effects of field PHS allowance rates on the commercial value of wheat
‘Taichung Sel. 2’. The results showed that the germination rates of wheat grains at root
and shoot emergence, seed-coat splitting, and ungerminated stages were 0%, 62%, and
98.7%, respectively. If the seed-coat splitting grain content was less than 5%, the falling
number was low, not affecting flour quality; however, if the content increased to higher
than 10%, the falling number reduced to 227 s, affecting the flour quality. Nevertheless,
the falling number of root and shoot emergence grains had a more significant effect than
that of seed-coat splitting grains; with 1% root and shoot emergence grain content, the
falling number was reduced to 210 s. The dry and wet gluten contents decreased as the
root and shoot emergence grain content increased. The increase of root and shoot
emergence grain content from 0% to 1% reduced the dry gluten content, from 23.2% to
16.4%. The maximum, breakdown, and setback viscosities decreased as root and shoot
emergence grain content increased. The baking tests demonstrated that the height of bread
decreased by 16.6% and 45.5% when the flour contained 1% and 10% of root and shoot
emergence seeds, respectively. Therefore, the root and shoot emergence grain content
affects flour quality more significantly than does the seed-coat splitting grains; moreover,
at more than 1% root and shoot emergence grain content, the baking quality of ‘Taichung

Sel. 2° wheat flour is significantly affected.

Key words: pre-harvest sprouting, wheat, falling number, flour quality

! Contribution No. 0944 from Taichung DARES, COA.
*Assistant and Assistant Specialist of Taichung DARES, COA.
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Fig. 1. Set-up diagram of the relevant tests of the tranditional greenhouse (TG; Xihu Town, Changhua

County, 23°5822.5"N 120729'58.8"E). A-C, 3 toxicant-added methyl eugenol (ME) trapping sites
for B. dorsalis.
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Fig. 2. Set-up diagram of the relevant tests of the pest-free greenhouse (PFG; Dacun Township, Changhua
County, 24°00'06.8"N 12031'54.5"E). o and B, 2 toxicant-added ME trapping sites for B. dorsalis.
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Fig. 3. The results of the survey of methyl eugenol traps in the Xihu Town sample area (tranditional
greenhouse) in 2015. Fruit flies occurred throughout the year and peak in May. In the tranditional
greenhouse, only one individual was collected in October. The data was missed due to typhoon in
August. TG: detection site inside green house; A-C: 3 detection sites outside green house.
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Fig. 4. Results of the survey of torula yeast/borax solution traps in the tranditional greenhouse of the Xihu

Town sample area in 2015. Fruit flies have been captured from May and ended in mid-June, with a

total of 24 individuals.
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Fig. 5. The results of the survey of toxicant-added ME traps in the Xihu Town sample area (tranditional
greenhouse) in 2016 (TG: detection site inside green house; A-C: 3 detection sites outside green
house). The fruit flies occurred throughout the year, and the individuals of detection site C
captured in September reached 354. In the tranditional greenhouse, fruit flies were not captured
during the production period (January-May), and invaded individuals were detected in September,
November and November.
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Results of the survey of the torula yeast/borax solution traps in the tranditional greenhouse (after
hardware repair) in the Xihu Town sample area in 2016. After the hardware of the greenhouse was
repaired, fruit flies were not detected during planting period until harvest. However, since the
plastic clothes of greenhouse were opened at the end of April, the pest-free status of greenhouse
was suspended, and the fruit flies began to invade in early May until the end of the survey in early
June, and during that period of time, a total of 6 individuals were detected.
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The results of the survey of toxicant-added ME traps in the Xihu Town sample area (tranditional
greenhouse) in 2017 and the first half of 2018 (TG: detection site inside green house; A-C: 3
detection sites outside green house). The fruit flies of the area were occurred throughout the year.
In the tranditional greenhouse (TG), a total of 17 fruit flies were captured in 2017, and in the first
half of 2018, 2 fruit flies were detected.
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Fig. 8. The results of the survey of toxicant-added ME traps in the Dacun Township sample arca
(pest-free greenhouse) in 2017 and the first half of 2018 (PFG: detection site inside green house;
BA: detection site in buffer area; a, B: 2 detection sites outside green house). The fruit flies of the
detection sites were detected throughout the year. The hosts (Garcinia subelliptica) surrounded the
site 3, so the fruit flies population was high and persistent at site B. Fruit flies were not detected
during the survey period in the pest-free greenhouse and buffer area.
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Fig. 9. Results of the survey of torula yeast/borax solution traps in the sample area of Dacun Township

(pest-free greenhouse) in 2017 (PFG: detection site inside green house; BA: detection site in buffer
area; a, : 2 detection sites outside green house). It can be known from the site B survey that the
sample site was in a fruit flies epidemic area during the grape production period (January-May).
Fruit flies were not detected in the pest-free greenhouse or buffer area during the survey. There
was no fruit flies detected at site o during the survey, probably due to the fact that it was located in
the grapes, red dragon fruits and vegetables production area, and there were fewer preferred hosts
around it; and when it was surveyed by the methyl eugenol traps, fruit flies were detected at the
site a (see Fig. 8).
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Fig. 10. Results of the survey of torula yeast/borax solution traps in the Dacun Township sample area
(pest-free greenhouse) in 2018. It can be known from the survey of the site a and B that the
sample area were in fruit fly epidemic area during the grapes production period (January-June).
Fruit flies were not detected in the pest-free greenhouse or buffer area during the survey period.
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Table 1. The injury rate by fruit ﬂy on greenhouse grapes

Location Xihu Dacun

Year  No. of surveyed bunches Rate of injury (%) No. of surveyed bunches Rate of injury (%)

2015 415 0 - -

2016 315 0 - -
2017 560 0 180 0
2018 560 0 240 0
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Exploring the Feasibility of Producing Fruit
Fly-free Grapes by Greenhouse'

Yi-Chih Yu?, Da-Yuan Lin® and Kuei-Fang Pai’

ABSTRACT

The oriental fruit fly, Bactrocera dorsalis, is a highly polyphagous insect, which is
an important international quarantine pest and injure a variety of fruits. Taiwan is a B.
dorsalis epidemic area. Because of the damage risk of fruit flies, grapes produced in
Taiwan require quarantine treatment before exporting to Japan and other pest-free
countries, which reduces the value of commodities and market competitiveness. In order
to understand the potential of fruit fly-free grapes production in greenhouse, this study
conducted a four-year survey on the occurrence of fruit flies in the tranditional grape
greenhouse in Xihu Town, Changhua County in 2015-2018. It was found that due to poor
design of the tranditional greenhouse, poor maintenance, and lack of prevention concept,
the tranditional greenhouse production mode could not effectively block the invasion of
fruit flies. However, the 2017-2018 trials in DaCun Township, Changhua County showed
that if the integrity of the greenhouse pest-control measures are maintained,
non-codirectional double-doors and long-distance buffer area are set along with correct
operation, the grape greenhouse could block the invasion of fruit flies completely and
achieve pest-free production. In addition, a survey with 2,270 samples of greenhouse
grapes was conducted in 2015-2018, and there was no fruit fly lays eggs observed in the

grape greenhouse.

Key words: Pest-free production, grape, fruit fly, greenhouse

! Contribution No. 0945 from Taichung DARES, COA.
2Assistant Researcher of Taichung DARES, COA.
*Researcher and Chief of Crop Environment Section of Taichung DARES, COA.
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