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Fig. 1. The air temperature, soil temperature at 5 cm and 30 cm deep during 23rd to 25th Jan. in 2016.
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A. Age B. Education level

61-7014%

College 19%

>711%
<301%

Elementary
school or below

2%
51-6041% 31-4012%
Senior high Junior high
school 56% school 23%

41-5031%

<5 years
14%

.1-1.5ha 20%

0.6-1.0ha 39%

C. Farming experience D. Area
1.6-2.0ha
6-10 years 4%

>21years
29%
19%
>2.1ha 4%
16-20years
19%
0.1-0.5ha 33%
11-15 years

19%

E. Type of management

Net-house 14%

PE-house 20%

en field 66%

&~ ZEEEAER - (AHEEEEFR B EEL CHLRFEE (D)L B mMA(E) AL ERAR
Fig. 2. The general information of interviewees. (A) age, (B) education level, (C) farming experience, (D)
area and (E) type of management.
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A. Yield of second crop per 0.1 ha B. Time duration of pruning and bud forcing

On same day
82%

Within 1-5 days
6%

No production

Within 6-10 days
7%

___Within11-15
days 4%

More than 16
days 1%

o
1501-2000 kg
5%

1001-1500kg 501-1000 kg
15% 23%

B = ~ Fi—HERE (2015) 4 (3 )R EB Y K 2016 H 54 FE B BT B 2 (F SRR -
(A) 2015 ££45 0.1 ha & AR (B) 2016 - & R AEE B FT

Fig. 3. The yield of second crop in 2015, and time of pruning, bud forcing for first crop in 2016. (A)
Yield of second crop per 0.1 ha in 2015 and (B) Time duration of pruning and bud forcing in 2016
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A. Stage of plant growth or field operation B. Degree of damage

100 - H Dacun u Xihu B Puxin W Erlin - ?an;e % .
90 ®Xinshe  ®Zhuolan @ Shuli = Xinyi ’
80

z 70 4

e

g 50 4

S a0
30 4
20 4
10
0 T L

Prunning and Bud burst  Shoot growth  Bloom Without

bud force prunning



#E) I SEEID REERE T R Vs oIt E

C. Site of damage

Small berries 3%

<
Cluster 39%

Bud 27%

Bearing shoot
31%

E. Yield of summer crop

>1000-1500kg.—
31%

>500-1000kg
30%

G. Adjustment on pruning time

1500-2000kg

7%
~~_>2000kg
0%

0-500kg
32%

Depending on
weather 36%

Others 4%

Yes 30%
No 30%

D. Re-grow measures

Vineyard renew 2%

Without
management 5%

Irrigate root
stimulator 41%,

Others 4%

Spray nutrient by
leaves 42%

F. Yield reduction of summer crop

Increase yield
0%

Reduction <20%
Reduction >60% 20%

31%

eduction 20-40%
25%

Reduction 40-60%
24%

H. Reasons to adjust pruning

For off-season 4%
To change
management style

For market 5%
31%

By solar terms 3%

By plant physiology
6%

Diseases and pests 1%

The same 13

Extreme climate
change 37%

[@PY ~ 2016 4= 1 H 23 H a7 ilsaad BISE: - Haa Ly - EE o8 AR ERT - (A)
A B PG B (B) ZARME L (C) =ZAREN (L (DYER (B it (B) B2 2R 2 & (F) 2 SRR 5P (G)[E BT
R (H)F 5 R A

Fig. 4. Effect of cold snap on grape growth, development, yield and its corresponding measures on the
23" of January in 2016. (A) Stage of plant growth or field operation, (B) degree of damage, (C)
site of damage, (D) re-grow measures, (E) yield of summer crop, (F) yield reduction of summer
crop, (G) adjustment on pruning time and (H) reasons to adjust pruning.
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Small berries
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™~ Rainfall 2%

Small cluster
11%

. Kﬂrmless&%

Typhoon at last
year 23%

Shut berries 18%
Weak vigor 3%

No fruit 5% Lots of shut

berries 1%

Flied practice
3%

Chilling injury
%
Low TSS 4 67%

Diseases 1%

@ 71 ~ 2016 4 754 Bl B AR PRUCR a8 Sg BB R R - (A BRI G0 E (B)se B B R 2R
Fig 5. The berries quality and influencing t factors of Kyoho grape on summer crop in 2016. (A) quality
and (B) influencing quality factors
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Fig 6. The intention of different district viticulturists to join the natural disaster insurance and its
influencing factors. (A) the intention and (B) influencing factors
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Analyzing the Causes of Chilling Injury and

Establishing Its Prevention Technique of ‘Kyoho
Grape®

Wen-Pin Yeh? and Yi-Wen Chen?

ABSTRACT

The objective of this study was to investigate the critical temperature of chilling
injury and modes of damage through questionnaire, then to establish its prevention
measures for ‘Kyoho’ grape. On 23" January in 2016, it was estimated 83% of
viticulturists had pruned grape in which 8% of grape at bloom stage. On that day the field
temperature dropped to 3-5°C at most vineyard that most grape plants were subjected to
chilling injury, and the following harvest was substantially reduced. According to our
regional survey, 17% of grape plants were not pruned yet at Sinyi, Shinshe and Zhuolan
area. There was only 25% of interviewees lost less than 20% of normal yield, and 54%
interviewee lost more than 40% of yield. The quality of berries was inferior to normal crop,
in which 29% was small berry, 18% seedless, that all lead to reduced yield. After chilling
injury, the major corresponding measures were to spray foliar nutrients (42%) and irrigate
root stimulator (41%). Due to climate change cause extreme weather, about 30% farmers
considered to adjust pruning time. Although grape has not been included in natural
disaster insurance program, up to 69% farmers intend to participate in insurance.

Key words: grape, chilling injury, quality, natural disaster insurance

! Contribution No. 0919 from Taichung DARES, COA.
2 Associate Researcher of Taichung DARES, COA and Master of plant medicine and good agricultural practice,
NCHU.
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Table 1. Effect of different heat treatment on chlorophyll fluorescence (Fv/Fm) of * Tainung No. 2’
papaya fruit

1 Chlorophyll fluorescence (Fv/Fm)

Treatment >
Nov. 2011 Dec. 2011

After heat treatment (before storage)
Control 0.77a° 0.73a
HW 0.28c 0.14b
HW-V 0.17d 0.06c
HW-24-V 0.36b 0.20b
Storage at 12°C for 7 days after heat treatment
Control 0.68a 0.58a
HW 0.41b 0.34b
HW-V 0.18c 0.08c
HW-24-V 0.38b 0.27b

I Treatment: control: no heat treatment; HW: 57°C  hot water treatment 90s; HW-V: immediate vapor heat treatment
after hot water treatment; HW-24-V: 24 hours at 25°C between hot water treatment and vapor trentment.

2Harvest date.

% Mean separation within columns was by LSD atp < 0.05.

T HREBEHEANEZERZVREACRKEOAREEZRE
Al AN Z 250 RE FR HIR Y 12°C Iyt TR 48 30°C i 42K K R 25°C T E 3R 1Y

R BUmBE RERLZLAME - H LUR S BRI AR e B 2 LME R (R (R ) - CHEHRY
GERELLME AL > PR G (R A7 CHE > Horh DURIS PR B 1% 17 B 28BN iE HL 4 2 CHE AR

R BR A e s o & T N IR H 1R PR IR R BR (OB B bR 4 50> he{H & 1 120~ 100°f% £ 70° -
£ R A Y s T 4AUB PR B A R = Y he(E

FHANR BB R DR 5 i AR TR AR A 2 RS O EREER= - B— -
B ) o CRISGEEAPMGERA > 25 CRE SRR R AL E O B s 8 FEE - 808
HHEOEETE-
= AREHEANZRNRERBREENRE

2011E LI A Y BoR S A BN E 4 4 - S BRIR S e ROR 5 R BE 1R 1 B 28 B
HAY R RS > 53 7 F553.1%5:56.3% (R = ~ [l —) - HR BB IR FRSmIERI25C
B 24 hrf ZE B R BHAH 57 751 F524.1% 52 13.8% » 20114 12 5 Bads SRAL 5 BB 12 17 B 26 B
B R IS MR Ay B B2 18.5% o HLR Ry BRI 4 (16.0%) 1T 2 05 i B RO 5 R BE R 12 25°C
JEUE 24 hr 76 B B AH 5 W 5% AR R FE AR (R > 935l F56.5525.5% ©
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Table 2. Effect of different heat treatment on L*, C* and h°value of peel color of ‘Tainung No. 2’ papaya
fruit
1 L* value C* value h° value
Treatment

Nov. 20112 Dec. 2011 Nov. 2011 Dec. 2011 Nov. 2011 Dec. 2011

Ripen at 30°C for 2 days

Control 51.7a° 49.6a 44.6a 38.3a 73.0b 75.5¢
HW 45.5¢ 46.4b 30.5¢ 31.8b 74.0b 84.6ab
HW-V 45.1c 40.7c 29.3b 21.4c 72.8b 83.2b
HW-24-V 48.6b 44.1b 36.9b 26.0bc 79.0a 88.9a
Shelf at 25°C for 3 days

Control 56.2a 44.6a 50.3a 44.0a 66.7a 74.8c
HW 49.7ab 39.3ab 37.8b 33.2b 71.1a 81.0b
HW-V 44.5h 33.2¢c 31.9b 27.1c 64.3a 81.0b
HW-24-V 47.9b 35.3bc 37.6b 21.2bc 71.4a 87.7a

! Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V: immediate vapor heat treatment
after hot water treatment; HW-24-V: 24 hours at 25°C between hot water treatment and vapor trentment.

2Harvest date.

% Mean separation within columns was by LSD atp < 0.05.

T=ORSEEERT 25 CARE BRI P ET A ER IS RN 28 2 57 RO R MRS 2
oz

Table 3. Effect of different heat treatment on peel color and decay index of “Tainung No. 2’ papaya fruit
1 Color (%) Decay index (%)

Treatment Nov. 20112 Dec. 2011 Nov. 2011 Dec. 2011

Ripen at 30°C for 2 days

Control 89a’ 82a 4 -

HW 43c 58b - -

HW-V 33c 12d - -

HW-24-V 61b 41c - -

Shelf at 25°C for 3 days

Control 79 80a 24.1b 16.0ab

HW 29b 53b 53.1a 6.5b

HW-V 3c 8c 56.3a 18.5a

HW-24-V 74a 56b 13.8b 5.5b

! Treatment: control: no heat treatment; HW: 57°C  hot water treatment 90s; HW-V: immediate vapor heat treatment
after hot water treatment; HW-24-V: 24 hours at 25°C between hot water treatment and vapor trentment.

2 Harvest date.

® Mean separation within columns was by LSD at p < 0.05.

*No data.
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Control W HW-V HW-0-V

[l — ~ REZEEEEANEZE 250 REINE 28 - (ARFREE  (B)FN 12CHHR 7 X
(CYF > 30CHEFN 2K+ (DYFHRY 25CJiE 3 K(2011/11)

Fig. 1. Effect of different heat treatment on the fruits appearance of ‘Tainung No. 2’ papaya fruit. (A)The
fruits of control ; (B) The fruits stored for 7 days at 12°C following heattreatment ; (C) The fruits
ripening for 2 days at 30°C following 7 days storage at 12°C ; (D) The fruits on shelf for additional
3 days at 25°C. Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V:
immediate vapor heat treatment after hot water treatment; HW-24-V: 24 hours at 25°C between
hot water treatment and vapor trentment.
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Control HW HW-V HW-0-V

B~ NEPEESEANER 250 REINE 28 - (ARFEHERE  (B)FEL 12CHT# 7 X
(C)fFt 30CHZ 2 X (DYF 25CHE 3 K(2011/12)

Fig. 2. Effect of different heat treatment on the fruits appearance of ‘Tainung No. 2’ papaya fruit. (A)The
fruits of control ; (B) The fruits stored for 7 days at 12°C following heattreatment ; (C) The fruits
ripening for 2 days at 30°C following 7 days storage at 12°C ; (D) The fruits on shelf for additional
3 days at 25°C. Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V:
immediate vapor heat treatment after hot water treatment; HW-24-V: 24 hours at 25°C between
hot water treatment and vapor trentment.
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Effect of Heat Treatment on Fruit Skin Color
Change and Decay Control of ‘Tainung No. 2’
Papaya (Carica papaya L.) Fruit®

Ting-Chia Wu?, Chen-Hsuan Wu ® and Ching-Chang Shiesh *
ABSTRACT

Papaya fruits are susceptible to disease which caused commercial loss during storage,
transporting and marketing. Hot water treatment is able to control the pathogen infection
and decay in papaya fruit. Taiwan is an oriental fruit fly quarantine area. Therefore, vapor
heat quarantine treatment is necessary before the export of papaya fruits. This study is to
investigate the combining effect of hot water treatment and vapor heat treatment on fruit
decay control, chlorophyll fluorescence and color change of papaya fruit peel, and to
evaluate the effect of delaying vapor heat treatment after hot water treatment. Undergoing
a vapor heat treatment immediately after a 90 sec. 57°C hot water treatment had led to the
declination of chlorophyll fluorescence value and inhibited the color change of the fruit
peel. The interval time of 24h in 25°C between hot water treatment and subsequent vapor
heat treatment significantly improved the color change of the fruit peel and decrease the
decay index.

Key words: ‘Tainung No. 2’ papaya fruit, hot water treatment, vapor heat
treatment, chlorophyll fluorescence, peel color change
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Fig. 1. Fruit industry occupational competency blueprint
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Table 1. Reliability values

Reliability Cronbach’s a value
Degree of importance 0.89
Learning difficulty level 0.86
Practitioner proficiency 0.92

T EEEAE S
Table 2. The background information of survey subjects

Item Category Frequency (N=64) Percentage (%)
Professional Industry practitioners 51 79.7
Technical counselor 13 20.3
Length in service industry |Less than lyear 2 31
1to 4 years 8 12.5
5to 9 years 9 14.1
10 to 14 years 12 18.7
More than 15 years 33 51.6
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Table 3. Degree of importance, learning dlfflculty Ievel and practitioner proficiency of employees

Mean (Standard deviation)
Behavioral indicator Importance Difficulty Proficiency
in learning

P1 Planning management objectives
P1.1.1 Collect and statistical analysis of more than three
years of industrial and environmental information, and an 4.19 3.95 3.03
assessment of industry dynamics to create future (0.69) (0.89) (1.18)
development trend
P1.2.1 Using 5W and 1H, writes five facets of rich farms 3.95 3.66 2.58
covering production and the marketing business plan (0.74) (0.93) (1.10)
P1.3.1 Understanding the farms property cover crop 444 3.09 3.2
varieties, the procedure from planting to harvesting and the (0.69) (0.92) (1.03)
marketing process management assignment calendar
P1.4.1 Investment and profit models of planning and finance 4.33 3.38 2.83
plans to obtain working capital (0.69) (0.85) (1.02)
P2 Implementation of control production and marketing plan
P2.1.1 Familiar with the responsibilities and work projects, 422 3.19 3.34
according to the business plan implemented (0.74) (1.00) (0.84)
P2.2.1 View the promation of production and marketing 413 331 3.06
plans, and use an easy and timely correction scheme to (0:75) (0:81) (0:94)
review the items
P2.3.1 Detailed report on the progress of the project, the use 431 297 341
of materials and production and sales records, and the (0:71) (0:96) (0:99)
implementation of tracking control
P2.4.1 Timely implementation of cultivation and 434 284 347
management operations according to the orchard production (0:60) (0:89) (0:91)
standard operating procedures
P3 Diagnostic analysis of operating efficiency
P3.1.1 Able to collect production and marketing expenditure 4.25 3.17 2.89
and income information for business diagnosis and analysis (0.73) (0.83) (1.03)
P3.2.1 Able to analyze consumer and market information, 434 3.45 277
adjust and develop business plans, establish a customer

. . 0.72) (0.80) (1.09)
problem processing mechanism
P3.3.1 Adjusts production and marketing plans based on the 4.28 3.38 2.88
analysis of operating results (0.70) (0.88) (1.05)
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Table 4. Mean ranking of learning difficulty level

Learning . - Standard
. Behavioral indicator Mean L
difficulty deviation

Difficult P1.2.1 Using 5W and 1H, writes five facets of rich farms covering production 3.66 0.93
and marketing business plan

Moderate  P1.1.1 Collect and statistical analysis of more than three years of industrial and
environmental information, and an assessment of industry dynamics to create 3.48 0.89
future development trend

Moderate  P3.2.1 Able to analyze consumer and market information, adjust and develop 3.45 0.80
business plans, and establish a customer problem processing mechanism

Moderate  P1.4.1 Investment and profit models of planning and finance plans to obtain 338 0.88
working capital

Moderate ~ P3.3.1 Adjusts production and marketing plans based on the analysis of operating 338 0.85
results

Moderate  P2.2.1 Views the promotion of production and marketing plans, and uses an easy 331 0.81
and timely correction scheme to review the items

Moderate ~ P2.1.1 Familiar with the responsibilities and work projects, according to the 319 100
business plan implemented

Moderate  P3.1.1 Able to collect production and marketing expenditure and income 317 0.83
information for business diagnosis and analysis

Moderate  P1.3.1 Understanding the farms property cover crop varieties, the procedure from
planting to harvesting and the marketing process management assignment 3.09 0.92
calendar

Easy P2.3.1 Detailed report on the progress of the project, the use of materials and 297 0.96
production and sales records, and the implementation of tracking control

Easy P2.4.1 Timely implementation of cultivation and management operations 084 0.89

according to the orchard production standard operating procedures
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Table 5. Mean ranking of practitioner proficiency

Proficiency Behavior indicator Mean Star.ld:.;\rd
deviation

Moderate P2.4.1 Timely implementation of cultivation and management operations 3.47 0.91
according to the orchard production standard operating procedures

Moderate P2.3.1 Detailed report on the progress of the project, the use of materials and ~ 3.41 0.99
production and sales records, and the implementation of tracking control

Moderate P2.1.1 Familiar with the responsibilities and work projects, according to the 3.34 0.84
business plan implemented

Moderate P1.3.1 Understanding the farms property cover crop varieties,the procedure 3.22 1.03
from planting to harvesting and the marketing process management
assignment calendar

Moderate P2.2.1 Views the promotion of production and marketing plans, and use an 3.06 0.94
easy and timely correction scheme to review the items

Moderate P1.1.1 Collect and statistical analysis of more than three years of industrial 3.03 1.18
and environmental information, and an assessment of industry dynamics to
create future development trend

Not skilled P3.1.1 Able to collect production and marketing expenditure and income 2.89 1.03
information for business diagnosis and analysis

Not skilled P3.3.1 Adjusts production and marketing plans based on the analysis of 2.88 1.05
operating results

Not skilled P1.4.1 Investment and profit models of planning and finance plans to obtain 2.83 1.02
working capital

Not skilled P3.2.1 Able to analyze consumer and market information, adjust and develop ~ 2.77 1.09
business plans, establish a customer problem processing mechanism

Not skilled P1.2.1 Using 5W and 1H, writes five facets of rich farms covering production  2.58 1.09

and the marketing business plan
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Table 6. Occupational competence standard for specialist of grape farm operation and management

Category name Orchard management officer
Work description Responsible for farm business planning, development of production and marketing plans, supervision of
implementation, and diagnostic analysis of operating efficiency, to achieve business objectives
Entry level Agriculture education at the higher vocational (middle) level or above, or more than 2 years of actual farm
experience
Baseline level 4
- L Functional _ — L
Main duty Work tasks Work output ~ Behavior indicators level (K=knowledge) (S=skills)
T1.Planning T1.1.Collect and 01.1.1. Industry P1.1.1 Collectand 4 KO1. Introduction S01. Computer
management analyze industry Analysis Report statistical analysis of to agriculture processing and
objectives information 01.1.2.Planting more than three KO02. Agricultural network
environment years of industrial economics application
analysis report  and environmental KO03. Agricultural ability
information, and an meteorology S02. Data
assessment of KO04. Soil science collection and
industry dynamics to KO05. Horticulture analysis
create future K06. Annual S03. Market
development trend report on sensitivity
agriculture
KO07. Agricultural
product trading
information
T1.2.Write a 01.2.1.Business P1.2.1. Using5W 5 KO1. Introduction S01. Computer
business plan plan and 1H, writes five to agriculture processing and
facets of rich farms KO08. Principles  network
covering production and application of application
and marketing agricultural ability
business plan management S02. Data
analysis collection and
K09. Farm analysis
management
K10. Briefing
skills
T1.3. Planning 01.3.1. P1.3.1. 4 K11. Fruit trees  SO1. Computer
production schedule Productionand Understanding the K12. Horticulture processing and
marketing farms property cover K13. Plant network
projects and crop varieties,the physiology application
operating procedure from K14. Agricultural ability

schedule planting to marketing S04. Capability
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harvesting and the
marketing process
management
assignment calendar

to manage
inventory,
cultivation, and
the process flow
S05.
Investigating the
occurrence of
and controlling

pests and
diseases on
farms
T1.4.Financial 0O1.4.1.Investme P1.4.1. Investment 5 KO02. Agricultural  S06. Applying
planning ntand profit and profit models of economics for agricultural
model of planning and finance K15. Accounting  project loans or
planning and plans to obtain management raising funds to
finance plans to  working capital K16. Financial implement
obtain working management S07. Financial
capital analysis
S08. Financial
management
T2. T2.1. Topromote ~ 02.1.1.Executio P2.1.1.Familiarwith 4 KO9. Farm S01. Computer
Implementation the implementation nschedule the responsibilities management processing and

of production
control and
marketing plan
project
management

of production and
marketing plan

K11. Fruit trees
K17. Project
management

and work projects,,
according to the
business plan
implemented

network
application
ability

S09. Human
resources
management
ability

S10. Project
management

T2.2. View revised
production and

02.2.1.Inspectio
n report

K11. Fruit trees
KO08. Principles

P2.2.1. View the 4
promotion of

S01. Computer
processing and

marketing objectives production and and application of network
and work items marketing plans, and agricultural application
use an easy and management ability
timely correction analysis S09. Human
scheme to review the K14. Agricultural resources
items marketing management
ability
S11. Fruit tree
production
technology
T2.3. Control 02.3.1. Staff P2.3.1. Detailed 4 K09. Farm S01. Computer
personnel, materials attendance report on the management processing and
and productionand  record progress of the K18. Material network
sales records 02.3.2. project, the use of management application
Personnel work materials and K19. Human ability
record production and sales resource S09. Human
02.3.3. Data records, and the management resources
entryand exit ~ implementation of management
records tracking control ability
02.3.4.Producti S11. Fruit tree
on and sales production
record technology
T2.4. Control of 02.4.1.Producti P2.4.1. Timely 4 K12. Horticulture S04. Capability
orchard production  on work implementation of K20. Plant to manage
standard operating  calendar cultivation and protection manual inventory,

procedures

02.4.2.Preventi
on and control
of pests and

management
operations according
to the orchard

K14. Agricultural
marketing

cultivation, and
the process flow
S05.
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weeds production standard Investigating the
02.4.3. operating procedures occurrence of
Collecting and and controlling
packing pests and
process diseases on
farms
S12. Quality
grading ability
T3. Diagnostic  T3.1.Analyze 03.1.1.Break-ev P3.1.1. Able to 5 KO08. Principles ~ S01. Computer
analysis of operational results  enreport collect production and application of processing and
operating 03.1.2.Agricult and marketing agricultural network
efficiency ural production  expenditure and management application
and marketing  income information analysis ability
cost report for business K15. Accounting  S02. Data
03.1.3.Consum diagnosis and management collection and
er opinion analysis KO9. Farm analysis
analysis report  P3.2.1. Able to management
analyze consumer K16. Financial
and market management
information, adjust K21. Consumer
and develop business behavior
plans, establisha K22. Marketing
customer problem management
processing
mechanism
T3.2. Make 03.2.1. Fixed  P3.3.1. Adjusts 5 KO08. Principles  S01. Computer
suggestions for productionand production and and application of processing and
improvement sales plan marketing plans agricultural network
based on the analysis management application
of operating results analysis ability
KO9. Farm S02. Data
management collection and
K22. Marketing  analysis
management
(A=attitude)

Professional Practice, Active, Self-management, Innovative Thinking, Honest and Reliable, Observation, Judgment, Careful,

Communication and Cooperation
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FENEESFEM > ILIVARRET RHIEE T lER 2 BCBFE > B REEE CHEH

=R
[=8yis)

L

BE%

A R G L

B ZERBER - WEE
Ko RACHTTE v 5 1 SR TR 5%
TR - BT BTERIAE ot A B A At RET -
258 S 2 AR S B E L BRAE AR - n] i AT R AE
TR 2 EESE « RELETREE R 20 > BT Rie e
RUEI S E ] - T aE

R Z Bat 0 T AR RE AR B o
HHEE SHESE -
TIRRESRIE - B E B 5 S (R R B Mt (B 2 EE AR EE - BRGAE LA
RBERE EERE 2% BEREES PR LA FEEMNE > R

R o {E



) R TR B | L R T Y SRR RE R TSR 39

THERSCEEEE R IWEETEE L TR UE T RS SR B S A B
DUETTECE 2 )~ T RIBECERSR TGS R - SERIBIEEHE ) ~ T BB

ANBEAEAGE > DG EEES, ~ TEAIEEE TS EN - HREEELE
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FESRIRBE R EERE T E (R T 2014 &COBFMIES -

TREVE - BRIGHF ~ R 2009 EVEIRMEIERS KFHIANERE (FY) - BREAYE
afl 6:61-71 ¢

PRZES ~ Efelf - R - GERE - MURE 2012 280 E RS BB 2 5t
B 61(3): 281-296 °

BRIEDT ~ BUEE ~ STE5F 2005  #54&) BLEH S AC(F 2 B RCfT 34 SR Z 98 p.203-228
ERRLQEEHEE MHAE WY  WERESR TEREREZEGETERENRS
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Establishment of Occupational Competence
Blueprint for Grape Industry and Occupational
Competency Standard of Specialist of Grape
Farm Operation and Management *

Shih-Fang Chen, Pei-Jen Chen and Yen-Ching Liang?
ABSTRACT

The purpose of this research is to develop occupational competence standard for
grape farm manger and to analyze the current gap from various investigated samples.
Based on the analysis and evaluation of key technology, criteria for high value-added
product, manpower requirement, and so on, we tried to develop an occupational
competence blueprint for the fruit subindustry-grape industry. It defines six professional
specialties as the main requirement; those include cultivation specialist, specialist of plant
protection, specialist of grape farm operation and management, specialist of marketing and
manager, plant nutrition specialist and processing specialist.

The key specialty, that is specialist of grape farm operation and management, was
selected as the first priority for the development of its occupational competence standard.
For that purpose, we organized a committee consists of experts from industry, academic,
and research institute. By functional analysis model of occupational competence, review
and discussion of the expert committee, and verification by questionnaire, an occupational
competence standard for specialist of grape farm operation and management was
developed. It contains three major responsibilities and ten tasks.

The developed standard can serve as an important material for competence-oriented
training course as well as criteria for performance evaluation of specialist of grape farm
operation and management for grape industry. By its application it may gradually
strengthen the manpower structure of grape industry and elevate its overall agricultural
competency.

Keywords: grape industry,occupational competency standard, functional analysis
model, specialist of grape farm operation and management

L Contribution No. 0915 from Taichung DARES, COA.
2 Associate Researcher, Assistant Researcher, Assistant Researcher of Taichung DARES, COA.
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KfeRTEfE S P AN197EL 2 T A
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W =

Bl 1975% (Taichung sen 197, TCS197){4 HHEE i & B2 2504 ISR 20174E6 H i 44 1Y
FifgmfE » 5 HEES —MAEEIB12TK > S HAF100K - & IigEEe FH A E R
FERAESE—HIEF57,239 kg » 55 HA(E3,611 kg @ HAEH HEUC VA B 7 2 B I
e 5 PRl 75% (TCSIT)MH AT » A5 B iR Sl & P Rl 1755 Lol HB BRI » & Ffll1975%
PR SE ORI NE S BEF ~ PUEIREE T BRI BTN R 2 1% ST IRUE -
HIEEN ~ GREENR R O B R S R R U BT « S AI975k A B 1R AT FE MR
 ZHEAERIE M A TIRKE RAEIE - DB e R HE 2RI EE > BN ARERTEE
HEEAG ~ SO S e REIR G R EIEETE -

ARG A - SrhAl979% K e

H 5

Rk 2 B i & B s (25% 2L ) B BLAE B V8 By Sn il — R Ry iRl - HZE P&
B2 ARG I R > NI S I T RIERERR ~ SRk sk ~ KRB H ~ W E R
FHGCRETY BNk EEE K REREIIT Rk Sl ER AR - B
PLR R RHABRACEE A B AN T - H Ak BE SRk SRR B E TR - S A AR
LR B R JFUREAT - A4 B (F B BR B 2 S RE R - R DU et U7 F (B ~ W TRk %)
SRR~ 25 DL B Z ORISR i & B - Mt U5 il 2 R i A R R B 4y - HORET e 1 % L%
{6 o B A RS T 4 % 1 1T 49 2,500~ 3,000 ha » F T8 0l By &5 AL 75E K = BRI 755
A& SRR R E > BRI IR RS SE8 - RE EEREN SRR > BER
vk B ZE AR R R - AT R R A 4 HE B ) I EE 324 K 384 - R ENI L3RR Z
FERFTR > AFE—DHLENER - #1552 —HFERHERE -

MHEHERTTIE

G 19757 5 A5 172 20014 DLELA & B ) 2 & (30%LL b ) R i By & Hh Rl 1755k K B
A Bl 5 EIERK L AT (International Rice Research Institute, IRRIAYIRBB58 5 & AN #E 1T FE

BB s B T S BB SRS 0916 5 -
AATBE R B SR Y RS S -
ITBE 2 B 2 N BRI I B E RERE -
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2L 0 20024E 58 HIME R A HEAT FBR AR - BRI AGKRBELIE - 1R FEAEF A BB F i 2B -
tE 8118 i Z T i Z AR > SR 20045 55 T4 28 B Lh e atBs - 2005 B IETT I R E R
tbislie k2 ISR ERE - &G 1) - SREERE R > BN AR B - BORIMNE mE
B R 2 211120084 4H (2008~20094 ) 2 FlIfE sk st B - @ T S IERFIEARE - W58
FACRUER S - HAE A RS HR BRI R —

F— ~ Bl 197 SR B REE
Table 1. The breeding processes of Taichung sen 197

2001 2002 2003 2004 2005 2006 2007 2008
Year | T 1 1
Il | I I Il | 1} | I | 1l | 1 | 1l
Generation crossing Fy F, F3 Fs Fs Fe F; Fg Fo Fio Fiy Fiz Fis Fia
Line CSY837
1 1 1 1 /[1]——(1]—.—(1}——{1]——{1}_._[1]—.—[1]——[1]
Py
TCS17 - /(2} 2 2 2
X B3y 3 | 3
IRBB58 - - - 4
46 | 19 8
Line No. 1200 | 46 19 B 4 3 2 2 1 1 1 1 1
Trial
Plant 8 <45 | 245 | =120 | =120 | =400 | <400 | =400 | =400 | =400 | =400 | <400 | =400
Line No. 19 8 4 3 2 2 1 1 1 1 1 1
Selection
Plant 10 1200 | 46

— WS REARAREE
200167 55 I HETHEAS » $RaM S (718 (R 5T B 1 20054F 55 — 01 (88 44 cioFl
78379 7 G RELEEAER + 20084 2 A I it 55 -
= ERESLERRRELRER
()7 e R L et B © 20055 20064E 55— + IR I LA AT AR A SR I (7 » 262
F AESINE - S (EE 7 2008 S50 (%) - IR 52 & AR 3ET - 4T - ST
57208 » (FHREE30x15 cm + /NEETIREA5 m? o AT - B - B 2 R
T (RO T RERR TR BRI R A EWYE AR
Yo (78 AT (AR ET ST -
() SkatER © Fh & i B - BT A A L B B > B B 2 B+
41 S5 2 A 120 5 A ()2 50 EE TR T AR R 2R AT % > B SR A
P IIL0%: ~ £ T L7 K A e R 20 o (R 2 LA RN AT BB S 752008
55— B 252000455 I3 26 A (F » BABRHILES 53 BITER (LMAKTAD - B MG RE
E50 R RO B S O L TR 534 DR A R I 75— B B
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S H RN S @SR RIS 5 - HEREN T 2 @EXGT > 4EE > 5TE -
1720tk > &17208k » 1THREE30x15 cm » /NEE A fE4.5 m? > R EE 7 sUBR A — iR T
B A E HAE SR A I ~ BT R BRI PR AR o ol Ry DAt g N & Ry BRAL
ERIEtE > HEME - & - —HRIEE - RERKTHESFEIR - I8 - 5288~
i B 2 BRI B R 13% /K 0 & B 2/ NEERER -

= RIEHMRE

& g Rl 19755 (6 44 A HY ot Z 0 5R By dh RS 8375% )R H S 18 5L fl & Al A75% - 522007 %
20094F 2 2 7K I 2% TE M AR 470 — 1 [ ZE 7T Aol - AT H L35 Ry TR B8 5% 190 55 (environmental
stress)Ei 7 7% 2 it (disease and insects stresses)J & #i4: (resistance)zk Z 57 1 (tolerance) 5
kB > RIS TEH B 7EO M o Hb E 4 Sk 2 I8 B RS FEK TS AT (International
Rice Research Institute, IRRI)>Z fZ#@3) .

(—)EMR MR E © 2007455 —HAE 2 20094F 55 —HAE » 5134 6(EHAME » Z Pk & B 2E L
RGP TR SEE TR E - sl RIEFHES] > 41T1& - BT108k - A » 17HF
PE F530x15 cm - 2818 - FAEMEH S X 2 /5200 kg > FHEBAIEE o FRIEEET AR
Rt L(E) 3(E~#) 5 5 (R 7 (R~ : 9 () -

()M 5EMEARE ¢ 20104F 55 — BAME £ 2011455 —FA(F - 5 —~FIUEHI(F - ZHhkEE %
RIS ETE - sl BE S W ITRA AL AT - FIA B AR BINE — - Z AR
TE PR HA (seedling stage)F1 4 FEF Bk HH (panicle initiation stage) Y H3EME - &5 —HAER E
L HFPHES » 8 » e R AL E - RS 2 O R ~ i A REEIH
HH RIS - 1R HE RS OEGHEASEEEOR)  SMAE —EMNLENTER=HG
HIBEE(MR) > S B FE—BEFLELIEEMS) ) TR AR EREG - NEEE - =
FERRFEZEHBE 241 (S) » R B EMRFESE(HS) » 56 —HAfE R B B B idfe - B g
FPHEg - B ARG 2 R E R A B4R TR E 2 > 80% 5 14k (R) » 61~80% 5 3
% (MR) > 41~60% 7% 54% (MS) > 11~40%5 74%(S) * < 10% 2 94 (HS) °

(E)FE B3 2R R AR A €+ 2007455 — BA{E 22 2009455 —FA{E - 51 3F6E BI{F - Zh
TEHE R 2 B TR E > A » f7PRIE /53015 cm > fEFE40FK - A EREMEEE
(8 2~ 37 A BRI R HUSHE - FE F 2% (grain sprouting in the panicle) 357 /4 fa s s it
EKEE B BN HRORZERIEIC 2 8 F A R T N6REBET HRE IR A =4 *
145 By /DA 30% > 5% By /i 31~60% » 94K F561~100% - i iz 14: (panicle threshability)# 7
TYI SRR B - 5RE - B ASEE N E1m s E30em » H—¥ 5 B8com Rl 2 2/3
I (FH = Y — Ui dl) » FELLEEL.5 kg ~ &30 em 2 [EIfE iE B8 =X > srERMEREET
SyEE e FHE S FAR © 18R B/ DI 1% 0 38R F51~5% > 54} F56~25% » T4R £526~50% > 94k 1
51~100% -

(9 20 (blast)fE BT MEAR iE © H 20072 20094 172 55— BAME LI/K FH 20 BHE T i e » BHE
BT EE T RERE R RN RIGHETRE - HERIEFEES » i & () #EE 2
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17 > {TRREE25%20 cm > BETT7RE » 2848 - 0% R & £ (FE )fE A8 117 KU fa 18 Lomello
F G ATHI% & HE 1k Lomello » 5075 B R » 55 BER% 101 i 2 (7 )i — T HUm i 2= 2
70587 5 EHOEIE o {cBE B RS EVR I IRBN)EE 2 774D » DL AR ik I3 38 25 F2 36 43 0~9
MtEk o e 2 SR PR E Y BIEAT © 05 MPT(HR) » 1~35 P (R) : 4~55 FH HL(MR) ;
6.5 (MS) 3 7~855 i (S) : 9/l Bl (HS) -

(7)) BEHE 7 (bacterial blight) K H AR E © 20074 20094E 55— ~ HA{E I A TR E -
FH R BRI ek 5] i & (R )FE 41T » EF1T100k » BEARRE - 28 » NelEE & > BE
T DUB I A N RS EE > BT R EE M - BB TREREM =R
fit 7 XM42 Fe XFBIbFT (i #k o d A48 R Btk S FELN T © fEp B Sy i i (HR) 5 1~5%FHY
I3 DIE AT A Ry FL(R) 5 6~129HY 97 B [T T8 Ky 1 H1 (MR) 5 13~25%F7 955 D [ F& & 1 EL(MS) 5
26~50%I7 75 B [ F& £ 8L (S) 5 51~10096 I BiF [f f& By i &% (HS)

(7N)&UEE I (sheath blight)fE i 4 # E © 2010 2011455 — ~ —HAE » s —EU@EHIE > &
HEFEREARGZE>HETRE - SBRIEFHY] » —H=®  ZKHE > {THREE
Fy25x15 em » 5 i 2 () B — 17 ~ TAT100k - (HE55 1~ 4~ 7R 100K AE A8 E < FRARAE -
BB AT B — HIE40~50K K 55 —HATE30~40K 73 BT A\ TRl - DUASRE - &K
TE% 25K B R IHREE > HEEERSIENT @ OBMmIT(HR) 5 1LAHL(R) 5 3kH
FL(MR) 5 55 EN(MS) 5 TEIE(S) 5 95 TR IET (HS)

(545 BERL S (strip)fEHTME ¢ 7420074 20094 1Y 55 —HA(FE 22 £ = I o 2 2 00 L 50 = P 287 T
RN TE » HITEAGR T 3 D R 200 7 ER R PR AR B 2~3 K (B B M
JE - Bk o ek B e UM E a8 - KM R ()% BERae L2 5
BILA - G2k A @E)E2ERTEN > EKEEE =85 BEEER -
BB > IS — L H e Ham s Y - #1~2H » KM R G
o REMAREEN » QJUE B RFEERFERE > BERRE - 8857 ARIRRIF L
TSR T E 4 0B (HR) » UAHI(R) > 35T Hi(MR) > 55 EI(MS) 75 E(S) »
9 Ryt R (HS) °

(V)& EMBUERIE © 2007 2 20094 [ Z2 HH & 2 5l B P 32 25 77 P A 17 ML o B RO e ik A O A
JE o FHE T REEN A E R BB T2(E S A () 0 IE 2 PlekmfEMudgo ~ H105 5 &
&2 ¥ IR AL il & TP E 2K 15k (Taichung native 1) - Pt S8 5 £ 3501 BB HYR =t e fd
PRI RSN TR & B 2 TRt & (2~ 3% YRR U L et - R RO 4 I g P i 2~ 38 s -
15 N 2 6 B S R A 2 - PR L R N Sy AREL SR o UK ARG R AR B 8 TR 2 R
T 7E A4 2 N HET 9 B (R )T ARE - 3ACHE > 5757 BRI sk - S ER0.5~1%
o8 L [ SR AR U T - A R K #2182 35K SE R AL A (TR ) BRI SR B L B B %
& HipE3~5KME —R > HPEEE IR METE 2 E Fy b o §8 2 R E s 4 i el
[ JE > ¥ EM T 0~35Hi(R) 5 5T HIU(MR) 5 7~95Ei(S) -
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CuRk S E R E - BEBRE MRS ERBITBEE - RRECO AR AR #T T

SIEHE
L.BESK 08 (milling quality) * @K & B A fE >k 22 (brown rice percentage) ~ H 2K (milled
rice percentage) k2 5¢ %K % (head rice percentage)s —JH > DI it B SRE A Fed e 442

fep R B A R R A AR DURE R K S R E SRR K oy ey ML R K 2R
FTELE 14~15% 2 [ - WifE & 125 g FEE s — A HEATIE - KoK Z A /N RY B
(Satake Rice Machine, Satake Engineering Co., Tokyo, Japan)ix AfE%k - WiiH Hid K E
& RERCKER o Bk &HE 1Kk (McGill No. 2 Rice Miller, Seedburo Equipment Co.,
Chicago, USA)HE = 177 8% - Firfo-5 H R FEE 1% A5 R B 8058 BOROR & 281 (Rice
Size Device, Seedburo Equipment Co., Chicago, USA) 52 8K BLiE >k 4y B - FRE 5284
REE - BIEEEORE -
20Kk 4B (grain appearance) 2 I TE : i £ BRI (R BB SR HE No. 134465 E 5 Sk i
7 BH E (translucency )ik H RV EBHAR L » o7 Fo 64k » Hh 7% BHBY 38 A Y 04K 22 AR e Y 5
& 3 0oH (white center) ~ B8 H (white belly)E1Er (5 (white back)RI{{< 1 %2/& (chalkiness)
T SRRL Y B0 ~ B R[] (I 1Y G 50 i B R 22 (R 2 80 R IR Bl R A B 5y Ry 64
FH fifE 11 22 B Y O4K 22 KR AR LAY B4 -
3WEALEMEE ZHIE B R DU AR R - #1860 meshER4EPT 540Ky - HIE
HE B2 & (@amylose content) ~ it 25 H '8 & & (protein content) ~ ##i{L0R & K AERE
FEFE M (gel consistency) ™Y ks £ Hoob SRR & & DL E B 59 H7 # (Autoanalyzer -
Alpkem CO., USA)MIE - tHE HE & &AL ALIMNREEE 5747 F (Infra Analyzer 500,
Technicon) I E - BERE JE& 2E M DL 0. 2N G EA L SFA IR N BUS i 1 oKy R 1% 2 v Al e S g
T AR E - LB (gelatinization temperature) HI 2 F] FH 1.7% KOHHIE 5K ki dY
i 14 5 (H (alkali spreading value)
RAB A FE S Bl
E R E R B AR HE T il 2 E A E - MBS ERRAENE 2% DIREIRS
SR FH 2w o AN S e s 201447 55 — HAME R 58 —HAPR HET - 51 1 ZHIMEE RS /K iE et
1Te0Bs - B% & SR IR & 5% T (split-block design) @ &h Z () B 1T1& » S &N & BY & - #iE
Mt ZATHREE30x20 cm » 34 - E e FE 4 57 5580 ~ 120 ~ 1602200 kg/haTs 4%k » BT B
AL A & & el 2 A E 43 il2 50 BE54 kgBE 60 kge A At i FH & 73 712 5.2 30% »
FRAE40% - BEAE R 5 55— 2B AE i FH B A 28 — HAPE A Hif 12 15°K > 28 —HATE 510K - i FH
B RNEFERER &2 20%; 55 = 20E I I HHEE —BAE R fifL 12 25K » 28 —BAME fs20°K >
it FH & 3 ol 2 AN [ 55 4R 3R & Y 30% 4L §7 A FH &2 1Y 40% 5 FEAE S 4 B P B A1 - i &
53 BB [ S 4R 21 20% 8 §7 B A 1Y 20% - 56 & 08 B 8 = 4 = PhEs s Ba i E -

4

0
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%i% 35 nHH
— EREEHABRRKRIR

(—)E & A E B LG

B P Ri1975% (Fh il & 83758 )t 20054E 55 — ~ ZHAME 2 IR, 2 &4 B L el » 3%
FEHARHA 2008 i 2 (fE) 250 - DLE P RlL79E R g fd o SBpssE HaR = - & l19758 1%
F— o ZHIWEN 24 E B EEPE REON S —PIERPR s S B e Rl 7 AH AT *k“ﬁﬂ
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Table 2. The agronomic characters and yield of Taichung sen 197 in advanced yield trial

Season Variety PM PH cs PL PW PN SN
(day) (cm) scale (cm) (9)
First TCS197 127 99 1 20.6* 3.0%* 12 97**
TCS17(CK) 127 99 1 19.5 2.3 15* 71
TCS197 108 93 1 20.9 2.6 12 102
Second
TCS17(CK) 109 98 1 19.3 2.3 13 86
- )
Season  Variety FR GW Yield Amylose content
(%) @) (kg/ha) (%) (%)
First TCS197 90 33.6 8,332 104.5 30.9
TCS17(CK) 90 35.0* 7,975 100.0 31.9
TCS197 80 28.6 5,946 99.1 321
Second
TCS17(CK) 77 31.8** 6,002 100.0 32.9
DM: days to maturity CS: culm strength SN: spikelet number per panicle
PH: plant height PW: panicle weight FR: fertility rate
PL: panicle length PN: panicle number per hill GW: 1000-grain weight

* ** Significant difference at 0.05 and 0.01 levels by T-test, respectively.
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Table 3. The rice production of Taichung sen 197 in the regional yield trial

Regional yield (kg/ha)

Season Variety . : Average Range
Taoyuan Chunghua Chiayi Pingtung
TCS197 5,631 9,226 7,434 6,667 7,239  5,631-9,226
First TCS17(CK) 6,139 8,812 7,482 6,889 7,331  6,139-8,812
TCS197/TCS17 (%) 91.7 104.7 99.4 96.8 98.8 91.7-104.7
P-value 0.47 0.53 0.77 0.46 0.81
TCS197 5,650 3,073* 2,111* 3611  2,111-5,650
Second TCS17(CK) 5,549 3,035 2,430 3,672  2,430-5,549
TCS197/TCS17 (%) 101.8 101.2 86.9 98.4 86.9-101.8
P-value 0.78 0.91 0.11 0.89

* ** Significant difference at 0.05 and 0.01 levels by T-test, respectively.

FVU ~ SRl 197 SR eI SR AE B R
Table 4. The yield components of Taichung sen 197 in the regional yield trial

Yield component

Season Location TCS197 TCS17 (CK)
PN SN FR(%) GW (g) PN SN FR (%) GW (g)
Taoyuan 13 80 91.9 26.4 15 62 92.8 31.0
Chunghua 16 100 85.4 31.6 17 81 88.3 34.7
. Chiayi 15 95 91.2 32.0 15 75 92.3 36.3
First Pingtung 15 104 86.0 28.7 16 84 82.8 32.2
Range 13-16  80-104 85.4-91.9 26.4-32.0 15-17 62-84 82.8-92.8 31.0-36.3
Average 15 95 88.6 29.7 16 75 89.0 33.6
Chunghua 14 102 83.9 29.4 14 87 81.5 32.8
Chiayi 13 82 78.1 27.2 13 68 79.0 30.1
Second Pingtung 14 89 63.0 24.3 17 73 67.4 27.1
Range 13-14  82-102 63.0-83.9 24.3-29.4 13-17 68-87 67.4-81.5 27.1-32.8
Average 14 91 75.0 27.0 15 76 76.0 30.0

PN: panicle number per hill, SN: spikelet number per panicle, FR: fertility rate, GW: 1000-grain weight.

& PRIL97HR A 5 — R HATE R P e H B (A EHh AR 0 B0 0 Bl B 935 73K - 25
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Table 5. The agronomic characters of Taichung sen 197 in the regional yield trial

Agronomic character

Season  Location TCS197 TCS17 (CK)
DH DM PH(cm) PL (cm) DH DM PH (cm) PL (cm)

Taoyuan 86 116 94 20.4 84 113 94 18.4
Chunghua 85 115 95 22.3 80 111 92 20.1

First Chiayi 105 142 88 22.3 102 139 92 18.9
Pingtung 97 136 87 20.6 94 136 87 19.0
Range 85-105 115-142 87-95 20.4-22.3 80-102 111-139 87-94  18.4-20.1
Average 93 127 91 21.4 90 125 91 19.1
Taoyuan 73 108 84 21.0 74 110 85 19.6
Chunghua 74 113 85 22.3 74 114 85 18.4

Second Chiayi 71 106 90 19.8 71 106 85 19.2
Range 71-74 106-113 84-90 19.8-22.3 71-74 106-114 85-85  18.4-19.6
Average 73 109 86 21.0 73 110 85 19.0

DH: days to heading, DM: days to maturity, PH: plant height, PL: panicle length.
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Table 6. The evaluation on responses to abiotc stresses for Taichung sen 197
. Culm strength Cold tolerance Sproutm_g in the Panlcl_e_
Season  Variety panicle threshability
Lodging Scale  Response Scale % Scale % Scale
First TCS197 Erect-Bending 1.7 MR 3 35.4 5 38.7 7
TCS17 (CK)  Erect-Bending 1.7 MR 3 36.4 5 22.8 5
Second TCS197 Erect-Bending 1.7 S 7.7 45.6 5 117 5
TCS17 (CK)  Erect-Bending 1.0 S 6.3 42.7 5 8.2 5

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: highly susceptible.
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Table 7. The evaluation on response to biotic stresses for Taichung sen 197

TCS197 TCS17 (CK)
Damage
Scale Response Scale Response

Leaf blast 3.3 MR 4.1 MR
Panicle blast 3.3 MR 5.0 MS
Bacterial blight 9.0 HS 9.0 HS
Sheath blight 9.0 HS 9.0 HS
Stripe 3.0 MR 0.7 R
Brown planthopper 7.0 S 6.3 MR
Small brown planthopper 57 MR 6.3 MR
Whitebacked planthopper 5.0 MR 5.7 MR

R: resistant, MR: moderately resistant, MS: moderately susceptible, S: susceptible, HS: highly susceptible.
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Table 8. The rice quality of Taichung sen 197 in the regional yield trial

Season  Variety VW BR - HR TL WC WY WB ?T AC - PC - GC
@L () (%) (€) ) (%) (mm)
Fi TCS197 555 81.0 51.6 4 2.00 0 015 69L 327 595 37H
Irst TCS17(CK) 552 815 400 4 0 280 0 69L 304 633 36H
Second TCS197 552 81.2 589 3 0.94 0 0 7L 31.0 6.99 33H
TCS17 (CK) 559 81.0 50.4 4 0 2.80 0 7L 31.0 740 32H
VW: volume weight WC: white center AC: amylose content
BR: brown rice percentage WY': white belly PC: protein content
HR: head rice percentage WB: white back GC: gel consistency
TL: translucency GT: gelatinizaton temperature
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Table 9. The response of nitrogen application for Taichung sen 197

Amount of  Plant . 1000-grain Grain yield
. . . Panicle .
Season  Variety nitrogen height number/hill weight kg/ha Index
(kg/ha)  (cm) © (%)
First TCS197 80 974’ 18a 31.3a 6,499 100.0
120 9%a 17a 32.2a 6,932a 106.7
160 97a 19a 32.3a 6,757a 104.0
200 9% a 20a 32.1a 6,355a 97.8
TCS17 (CK) 80 98 a 21a 35.5a 5,243a 100.0
120 98a 2la 34.3a 5,876a 1121
160 9a 19a 349a 5,819 111.0
200 98a 20a 34.0a 5,439 103.7
Second TCS197 80 T4a 1l4a 27.5a 5,350a 100.0
120 75a 15a 28.1a 5,851a 109.4
160 74 a 1l4a 27.7a 5,679a 106.2
200 76a 17a 28.2a 6,133a 114.6
TCS17 (CK) 80 79a 16a 29.6a 5,237b 100.0
120 77a 18a 30.4a 5,836a 1115
160 79a 18a 30.2a 5,931a 1133
200 8la 18a 29.9a 6,214a 118.7
! Means within a column followed by the same letters are not different significantly at 5% level.
7300 -
Yield=103.92 **N-0.37**N?
7100 -
;;% R2=0.991, max=140.4 kgha™!
& 6900 -
5
S 6700 -
6500 -
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** Significant difference at 0.01 levels by T-test.
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Fig. 1. Relationship between nitrogen rate and grain yield of Taichung sen 197
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Table 10. The panel test of salty rice pudding for Taichung sen 197

Storage Overall
Season period  Variety Surface®®  Color Aroma Hardness  Flavor sensory
(months) evaluation
First TCS197 47 at 50a 45a 4.2 ab 46a 4.7 a
’ TCS17 5.2a 5.3a 4.7 a 45 ab 48a 4.7 a
TN1 44 a 4.7 a 4.7 a 34b 44a 43a
CK® 49a 47 a 48a 46a 48a 48a
TCS197 48a 50a 45a 48a 49a 49a
4 TCS17 4.7 a 4.6 ab 42a 39b 45a 45a
TN1 44 a 40b 43a 36b 44a 43a
CK 4.2 a 39b 41a 4.4 ab 43a 45a
TCS197 48a 50a 48a 44a 51la 50a
6 TCS17 50a 4.6 ab 45a 48a 48a 46a
TN1 51la 4.6 ab 45a 48a 46a 49a
CK 42a 39b 41a 44a 43a 45a
Second TCS197 5.0a 5.2a 45a 49a 5.2a 51a
5 TCS17 50a 52a 46a 52a 53a 52a
TN1 49a 49a 44a 47a 51la 4,9 ab
CK® 47 a 45a 45a 38a 40b 41b
TCS197 51la 5.4 a 48a 5.4 a 55a 55a
4 TCS17 53a 5.4 a 45a 4.7 ab 5.0ab 5.1ab
TN1 51a 4.7 a 45a 38b 4.6 ab 45b
CK 50a 4.7a 45a 4.3 ab 44b 45hb
TCS197 50a 54a 46a 44a 46a 46a
6 TCS17 4.7 a 5.1ab 47 a 41a 45a 44 a
TN1 5.0a 5.0ab 49a 45a 49a 49a
CK 45a 44b 45a 43a 44a 45a

! Kruskal-Wallis one-way analysis of variance by ranks and Dunn’s multiple comparison procedure were used to
process all data.
2 Means within a column followed by the same letters are not different significantly at 5% level.
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Table 11. The kernel elongation ratio for Taichung sen 197

Variety Kernel length (mm) Kernel length after cooking (mm) Kernel elongation ratio
TCS197 6.79+0.12 11.68+0.47 1.73+0.07
TCS17 6.03+£0.11 11.41+0.55 1.88+0.09
TN1 5.35+0.13 9.44+0.67 1.76+0.13

Mean + standard error (n=10).
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Fig. 2. The plant-type, paddy rice and milled rice of Taichung sen 197
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Development of Indica Rice Variety ‘Taichung
sen 197”1

Chia-Chi Cheng?, Po-Jung Wang® and Jia-ling Yang °
ABSTRACT

“Taichung sen 197’, an indica rice variety, has been nominated and released in June,
2016. The growth durations of this variety are 127 and 109 days in the 1 and 2" cropping
season, and the average grain yield is 7,239 kg/ha in the 1% and 3,611 kg/ha in the 2™
cropping season, respectively. Both of growth duration and average grain yield of TCS197
are similar to the control variety, Taichung sen 17. In addition, TCS197 has other good
traits such as good milling quality, grain appearance, culm strength and moderate panicle
threshability, and resistant to blast and small brown planthoppers. On the other hand,
TCS197 is sensitive to cold temperature, it is suggested that transplanting at the 2"
cropping season should not be later than the beginning of autumn. Besides, this variety is
not resistant to bacterial leaf blight, sheath blight and brown planthopper, therefore timely
prevention practices during cultivation is necessary.

Key words: indica rice variety, Taichung sen 197, rice breeding

! Contribution No. 0916 from Taichung DARES, COA.
2 Assistant Researcher of Taichung DARES, Changhua, Taiwan, ROC.
3 Associate Researcher and chief of Crop Improvement Section of Taichung DARES, Changhua, Taiwan, ROC.
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Fig. 1. Methods of perennial cultivation pruning and grafting seedling of passion fruits. (A) pruning all
shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm
above the ground, and the control grafting seedling
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Table 1. Effects of perennial cultivation pruning on the growth of passion fruits

Treatments® Shoot diameter (mm) Shoot length (cm) Nodes of main stem
30 days after pruning/planting

A 4.93 @ 21.10 a 7.58a

B 496 a 3.72b 242b

Control 2.76 b 2.99b 3.00b
60 days after pruning/planting

A 596 a 1110a 15.8a

B 522a 54.3b 12.7b

Control 418D 49.9Db 13.0ab
81 days after pruning/planting

A 945a 205a 26.7a

B 7.11b 157b 21.5b

Control 573c¢ 145b 25.6 ab

1(A) pruning all shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above
the ground, and (Control) grafting seedling

2 Means within each column followed by different letter(s) are significantly different at P<0.05 by Fisher’s protected
LSD test.
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Fig. 2. The growth of passion fruits after treatment for 58, 72 and 144 days (A) pruning all shoots above
the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above the ground,
and (Control) grafting seedling
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Table 2. Effects of perennial cultivation pruning on the flowering and harvest period of passion fruits

Treatments'  Flowering period after pruning/planting (day) Harvest period after pruning/planting (day)

A 82.2 b? 1440 ¢
B 128.1a 1843 a
Control 1228 a 167.3 b

1(A) pruning all shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above
the ground, and (Control) grafting seedling.
2 Means within each column followed by different letter(s) are significantly different at P<0.05 by Fisher’s protected

LSD test.
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Fig. 3. Effects of perennial cultivation pruning on (A)yield per month and (B)accumulative yield of
passion fruits. A: pruning all shoots above the pergola (about 170 cm above the ground), B:
pruning all shoots from 60 cm above the ground, and C: grafting seedling
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Table 3. Effects of perennial cultivation pruning on appearance qualities of passion fruits

. Numberof Average Large fruit® Middle Small fruits Fruit shape Peel thickness

Treatments™ ¢ Jits (plant) weight @) ©6)  fruits %) (%) index® (mm)
A 464 a* 72.8b 35D 27a 37a 110a 366a
B 260 b 73.5ab 42b 27a 3la 109a 3.43b
Control 279b 82.5a 6la 22a 17b 1.10a 3.75a

1(A) pruning all shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above
the ground, and (Control) grafting seedling.

2 LLarge fruit>80 g, Middle fruit 60-80 g and small fruit< 60 g.

®Ratio of maximum fruit height to width.

* Means within each column followed by different letter(s) are significantly different at P<0.05 by Fisher’s protected
LSD test.
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Table 4. Effects of perennial cultivation pruning on juice qualities of passion fruits

Treatments'  Juice (%) Rind (%) Total soluble solid (°Brix) Total acidity (%) Sugar/Acid ratio

A 48 a? 52 a 16.3a 241a 7.26 a
B 47 a 53 a 16.0b 255a 6.76 a
Control 47 a 53a 16.2 ab 2.38a 743 a

1(A) pruning all shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above
the ground, and (Control) grafting seedling

2 Means within each column followed by different letter(s) are significantly different at P<0.05 by Fisher’s protected
LSD test.
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Table 5. The selected characters of soil fertility in experimental plots

Treatments: oH OM Bray-1 P Exch. K Exch. Ca Exch. Mg
(9/kg) (mglkg)
Before 5.92 32.1 365 189 988 115
A 5.48 b? 36.0a 415a 286 a 1118 a 83b
B 5.67 ab 32.5a 332a 193 b 959a 95ab
Control 6.19a 31.7a 303a 213b 1264 a 114a

1(A) pruning all shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above
the ground, and (Control) grafting seedling

2 Means within each column followed by different letter(s) are significantly different at P<0.05 by Fisher’s protected
LSD test.

TN BERERREEIRENER TR 28
Table 6. Effects of perennial cultivation pruning and annual renewal cultivation on leaf mineral nutrient
concentration of passion fruits

Treatments® N P K Ca Mg
(9/100 g)

A 1.90 & 0.16a 1.82a 0.97 a 0.10a

B 191a 0.14a 1.64a 110a 0.13a

Control 221a 0.15a 1.68a 122a 0.16a

1(A) pruning all shoots above the pergola (about 170 cm above the ground), (B) pruning all shoots from 60 cm above
the ground, and (Control) grafting seedling

2 Means within each column followed by different letter(s) are significantly different at P<0.05 by Fisher’s protected
LSD test.
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Fig. 4. Effects of perennial cultivation pruning on gross income of passion fruits A: pruning all shoots
above the pergola (about 170 cm above the ground), B: pruning all shoots from 60 cm above the
ground, and C: grafting seedling
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Effects of Perennial Cultivation and Pruning
Methods on Growth, Yield and Quality of
Passion Fruit (Passiflora edulis x P. edulis f.
flavicarpa)*

Fu-Hsiang Chang ®, Min-Hsien Yang®, Ming-Hui Wang® and Yi-Fong Tsai’
ABSTRACT

Passion fruit is a kind of perennial climbing plant with high economic potential. The
production of grafting seedlings is currently insufficient to meet the demands in a short
period of time incurrent annual production system, which affects the planting time and
income of farmers. However, it’s common to cultivate passion fruit in 2-3 years cycle
commercially in other countries. In this study, the feasibility of 2-year-cycle culture and
renewal pruning methods were assessed by the growth, yield, and quality indicators. The
results of this study showed treatment A (pruning all shoots above the pergola) had the
highest shoot width, shoot length and number of leaves. Treatment A had the earliest
flowering (82.2 days after pruning) and harvesting (144.0 days after pruning), but
treatment B (pruning all shoots from 60 cm above the ground) was the last. The yield of
treatment A was highest (34.1 kg/plant) about 33% more than control (grafting seedling).
However, treatment A and B had lower fruit weight and higher small fruit percentage. The
average fruit weight (82.5 g) and the ratio of fruit weight >80 g (61%) of control were
superior. Treatment B had the thinnest peel thickness. Nevertheless, the ratio of juice,
mineral nutrients of leaf, total soluble solids and Brix/acid ratio were not different among
three treatments. In conclusion, the development and production of passion fruit ‘Tainung
No.1” were not affected by perennial cultivation. Growth, yield and quality of passion fruit
‘Tainung No.1’ performed well with treatment A. Moreover, compared to control,
Treatment A could advance the harvesting time and increase the gross income.

Key words: Passiflora edulis x P. edulis f. flavicarpa, perennial cultivation,
renewal pruning, production

! Contribution No. 0913 from Taichung DARES, COA.
2 Assistant Researcher, Assistant and Assistant of Taichung DARES, COA
#Vice director of Hualien DARES, COA.
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Table 1. IPA framework of agricultural management competence

First level Second level  No. Third level
1  Democratization of team decision making
Human resource 2  Teams members have strong centripetal force
management 3 Team hold regular meeting and record detail
4 Team of leader has ability of coordination and communication
5  Team common procurement of materials
6  Members share the productive facilities
7 Joint operation of team manpower or assist each other
8  Team establish quality grading standard jointly
9  Team can effectively reduce production and marketing costs
Production 10 Team has good production technology
management 11  Team introduce automatic machinery equipment
12 Team has safety crop production technology
. 13 Members share technical and problem solving
Exp!orlng the 14  Team place has complete equipments and used fully
Agricultural 15 Members jointly established the clear production plan
Management o
Competence of 16 Team has ab|I_|t3_/ of st_ak?le supply_
Guava 17  Members participate joint marketing
Production and 18 Team develops tht_e [-)I‘OduCtIO-n plan by market demand
Marketing 19 Team hold or participate various promotions
Teams in Marketing 20 Team is in charge of joint marketing
Taichung management 21  Team expand new marketing channels actively
District 22 Team investigate and research consumers and market demand
23  Establish and maintain a good image of the team brand
24 Grade packing team products
25 Team actively tries new things, for examples new plant varieties, new
technology and new crop processing.
Team regularly participate lectures or inspect and learn from each other's
R &D 26
work
management 27  Team abilities of respond and collect to marketing policy and information
28 Team focus on internal management and improvement the management
efficiency
Finical 29  Sound accounting system and financial disclosure
management 30 Team funds used effectively
Other 31 Team cooperate with the Agricultural authorities

manamenet 32 Enhancing publish relationship and getting resources and supports legally
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Table 2. The general information of interviewees

Category Type Frequency Percentage(%)
Gender Male 123 84.8
Female 22 15.2
Total 145 100.0
Age 21-30 1 0.7
31-40 11 7.6
41-50 17 11.7
51-60 33 22.8
61-70 51 35.2
71-80 26 17.9
>80 6 4.1
Total 145 100.0
Years of farming experience <10 21 15.0
11-20 18 12.9
21-30 28 20.0
31-40 13 9.3
>40 60 42.9
Total 140 100.0
Education Elementary school 68 46.9
Junior High school 28 19.3
Senior High school 34 234
University 14 9.7
Research institute 1 0.7
Total 145 100.0
Farms location Changhua County 139 95.9
Natou County 6 41
Total 145 100.0

WEE MERE DA Z P B BB NRITIEE (RIU) > DIPTSR E HEE DB E &S
(4.27) » HEARFP Fy DL AR £l B B 7 161 (4.13) ~ BERA 75 34 5 8 B e ) ¥ 11 (3.55) ~ BHEAI#T
Pk £ EELAE T M I (3.34) ~ PEHICEE G R BB AE D R I (2.55) ~ DR B EL RE T M (2.49) ~ BE
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Table 3. The factor analysis of agricultural management competence

S B 4

= >SN

) P e FEE Y B A A (K

Rotation Sums of

Original . . Squared Loadings | Cronbach's
Factor Factor item Lording - -
No. Eigen | Eigen Alpha
value | value %
24 Grade packing team products 0.816
20 Team s in charge of joint marketing 0.802
17 Members participate joint marketing 0.754
. 23 Establish and maintain a good image of the team brand 0.747
Team marketing - -
rmanagement 21 Team expand new marketing channels actively 0.717 | 5.213 | 16.291 |0.899
8 Team establish quality grading standard jointly 0.686
Team investigate and research consumers and market
22 0.651
demand
18 Team develops the production plan by market demand 0.561
11 Team introduce automatic machinery equipment 0.792
Team software and —
16 Team has ability of stable supply 0.718
hardware resource . 2.898 | 9.056 |0.797
14 Team place has complete equipments and used fully 0.694
management — - -
15 Members jointly established the clear production plan 0.507
5 Team common procurement of materials 0.800
T t T ffectively red ducti d keti
eam cos 9 eam can effectively reduce production and marketing 0767 | 2751 | 8508 0776
management costs
7 Joint operation of team manpower or assist each other 0.649 0.892
Team production 12 Team has safety crop production technology 0.800
technology 13 Members share technical and problem solving 0.721 | 2.635 | 8.233 |0.734
management 10 Team has good production technology 0.650
o 1 Democratization of team decision making 0.720
Team organization ;
management Teams members have strong centripetal force 0.671 | 2.582 | 8.067 |0.751
Team hold regular meeting and record detail 0.635
30 Team funds used effectively 0.791
Team financial 29 Sound accounting system and financial disclosure 0.738
- - - - - 2.391 7.741 |0.743
management 32 Enhancing publish relationship and getting resources and 0.639
supports legally '
Team abilities of respond and collect to marketing policy
27 . A 0.727
i i and information
Team innovation - : :
Team actively tries new things, for examples new plant
and growth 25 L . 0.705 | 2.113 | 6.603 |0.704
varieties, new technology and new crop processing.
management - -
28 Team focus on internal management and improvement the 0.686
management efficiency '
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Table 4. The performance and importance levels of agricultural management competence
_ Performance level Importance level
Factor New | Original Competence item Factor Factor
no. no. P Average | Std. Average | Std.
average average
1 24 |Grade packing team products 174 125 355 [1.38
2 20 |Teamis incharge of joint marketing 1.57 1.15 325 |135
3 17  |Members participate joint marketing 1.56 1.14 3.14 | 137
4 23 Establish and maintain a good image of 134 |oss 357 | 138
the team brand
Teammarketing | 5 | 21 | camexpand new marketing channels 199 |1.28 343 |138
actively 1.74 3.33
management Team establish quality grading standard
6| 8 |° quality grading 172|116 320 |153
jointly
7 2 Team investigate and research consumers 183 |1:1 321 | 142
and market demand
8 18 Team develops the production plan by 220 135 329 |131
market demand
9 1 Tea.m introduce automatic machinery 227|138 377 135
equipment
Team software and| 10 16 | Team has ability of stable supply 3.01 |1.40 380 [1.23
hardware resource 1 14 Team place has complete equipments and 257|137 2.55 370 |121 3.68
management used fully
12 15 Membe.rs jointly established the clear 234|138 343 | 134
production plan
13 5 |Teamcommon procurement of materials 274 |1.25 350 [1.21
Team can effectively reduce production
Team cost 14 9 and marketing costs 2.68 1.25 249 3.72 1.28 3.43
management Joint operation of team manpower or assist
15| 7 P P 204|134 307 | 142
each other
_ 16 12 Team has safety crop production 428 1076 426 1073
Team production technology
technology 17 13 Members share technical and problem 415 | o087 4.13 430 |oss 4.34
management solving
18 10 |Team has good production technology 3.97 |1.00 426 091
19 1  |Democratization of team decision making 434 1084 432 10.78
Team organization | 20 2 Teams members have strong centripetal 428 |os1 437|079
management force 4.27 4.33
2 3 Team hold regular meeting and record 420 | o087 429 |oss
detail
22 30 |Team funds used effectively 332 |133 382 [1.18
Teamfinancial | 23 | 29 |Soundaccountingsystemand financial 350 |1.31 390 |1.16
management disclosure 3.55 4.02
4 32 Enhancing publish relationship and getting 383 |101 434|092
resources and supports legally
25 97 Team a-bllltles. of resppnd and .collect to 368 | 1.05 402|093
marketing policy and information
Team innovation Team actively tries new things, for
and growth 26 25 |examples new plant varieties, new 3.17 127 | 3.34 3.78 [119| 3.89
management technology and new crop processing.
97 28 Team focus on internal management and 317 1.8 387 1099

improvement the management efficiency
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Table 5. The quadrant and dimension of competence item and factor by IPA
New . IPA | Quadrant
No. Factor ftem Factor quadrant | definition
10 |Team has ability of stable supply Team software and hardware |
resource management
16 |Team has safety crop production technology Team production technology |
management
17 |Members share technical and problem solving Team production technology |
management
18 |Team has good production technology Team production technology |
management
19 |Democratization of team decision making Team organization management [
20 |Teams members have strong centripetal force Team organization management [ Keep up
21 |Team hold regular meeting and record detail Team organization management [ and good
22 |Team funds used effectively Team financial management [ word
23 |Sound accounting system and financial disclosure Team financial management [
24 Enhancing publish relationship and getting resources | Team financial management |
and supports legally
25 Team abilities of respond and collect to marketing | Team innovation and growth |
policy and information management
Team actively tries new things, for examples new Team innovation and growth
26 |plant varieties, new technology and new crop management |
processing
27 Team focus on internal management and Team innovation and growth |
improvement the management efficiency management
. . . . Team software and hardware Concentrat
9 |Team introduce automatic machinery equipment 1
resource management e here
11 |Team introduce automatic machinery equipment Team software and hardware 1l
resource management
12 |Members jointly established the clear production plan Team software and hardware 1l
resource management
13 |Team common procurement of materials Team cost management 11l
14 Team can effectively reduce production and Team cost management n
marketing costs
15 |Joint operation of team manpower or assist each other| Team cost management 1l
1 |Grade packing team products Team marketing management 1l
2 |Team is in charge of joint marketing Team marketing management 1l LO.W.
3 |Members participate joint marketing Team marketing management 1l priority
4 Establish and maintain a good image of the team Team marketing management "
brand
5 |Team expand new marketing channels actively Team marketing management 1
6 |Team establish quality grading standard jointly Team marketing management 1
7 Team investigate and research consumers and market | Team marketing management n
demand
8 Team develops the production plan by market Team marketing management i

demand
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Fig. 1. The matrix of agricultural management competence by importance performance analysis
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Using IPA to Explore the Agricultural
Management Competence of Guava Production
and Marketing Teams in Taichung District*

Chien-Min Wu and Hung-Ying Yang °

ABSTRACT

This study adopted the importance performance analysis to improve the agricultural
management competence of guava production and marketing team in Taichung district. In
the aspect of ability important level, the team production technology management is the
highest and team marketing gets the lowest points. In the aspect of ability performance
level, the team organization is the highest and team marketing has the lowest points. The
Performance analysis showed that the priority factors to make improvements is team
introduce automatic machinery equipment, the low priority factor are team place has
complete equipments and used fully, members jointly established the clear production plan,
team common procurement of materials, team can effectively reduce production and
marketing, joint operation of team manpower or assist each other, grade packing team
products, team is in charge of joint marketing, members participate joint marketing costs,
establish and maintain a good image of the team brand, team expand new marketing
channels actively, team establish quality grading standard jointly, team investigate and
research consumers and market demand, team develops the production plan by market
analyzing. All these factors were supposed to improve first and then enhance the
agricultural management competence of guava production and marketing team.

Key words: guava, production and marketing team, management competence,
important-performance analysis

L Contribution No. 0917 from Taichung DARES, COA.
2 Assistant Researcher, Head of Agricultural Extension Section and Researcher of Taichung DARES, COA, Taiwan,
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