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Table 1. Questionnaire about the needs of young farmers from agricultural accounting

Item

Content

Basic information

Main occupation

Sex

Age

Education

Agricultural related schools

Second generation

Primary source of economic factors in the family
Primary source of funding for agriculture
Working capital of the past three years
Average revolving funds per year
Individual/family- owned land

Farming experience

Investigation on Motivation, Current
Situation and Demand of Agricultural
Accounting

Accounting habit and method

Greatest resistance or difficulty

Suitable for those who do not understand accounting
Satisfactory operation and related functions

Meet the accounting needs of agriculture

Used other software

Continue to use the software

Agricultural accounting usage habits

Basic concepts of farm accounting

Farm income and expenditure budgeting and rough estimate
of farm income

Accounting frequency

Agricultural Accounting Counseling
Needs

Past related counseling experience

Content that may require tutoring in the future

Source: Young farmers’ management counseling effectiveness workshop
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Table 2. The basic information of interviewed youth farmers

Item Al B C' D' E' F
Land location Taichung Nantou Taichung Taichung Changhua Changhua
City County City City County County
Crop Water Cherry Cherry Strawberry Cherry Melon -
spinach tomato tomato - tomato Cherry
_______________________________________________________ Taro ... tomato
Gender Male Male Male Male Male Male
Age (year) 39 49 36 36 42 35
Education University Senior Graduate Graduate Junior high Graduate
high School School school School
_________________________________________ school
Background No Second- Second- Second- Second- No
eieeeieeeeeieeeeecmmaeeeeeeoooo.... BCNCTAtiON _ generation __generation gemeration
Graduated from No No Yes Yes No No
Agricultural
SOR00
Primary source of  Yes Yes Yes Yes Yes Yes

economic factors
in the family

Primary source of  Private Private Private Private Private Private

funding for capital - capital - capital - capital capital - capital -

agriculture Loan from Loan from Loan from Loan from Loan from
the farmers’  the the farmers’ the farmers’  the
association ~  farmers’ association » association farmers’
Agricultural ~ association Agricultural association
vault lending vault lending

Working capital 4,500,000 3,200,000 3,000,000 4,000,000 3,000,000 600,000
of the past three

years (NS
Average 2,000,000 1,500,000 2,000,000 1,200,000 1,000,000 200,000
revolving funds
peryear (NS
Individual/family- 2.8 1.2 7 2 2 0.5
ownedland (ha) e
Farming 10 21 10 10 12 5
experience (year)
Certification TAP? TAP? Friendly Friendly Conventional Friendly
farming farming farming farming
Brand Product Product Farm Farm Product Farm
brand brand brand brand brand brand

' COA Counseling Project Youth Farmers
% Traceable Agricultural Products (TAP)
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Table 3. Agricultural accounting motivation, current situation and usage habits of interviewed youth

budget

farmers
Item A B C D E F
Knowledge of Yes Yes Yes Yes Yes Yes
agricultural
production costs
Bookkeeper Self Husband Self Self Father Self
and wife and son
Mode Agricultural  bookkeeping  Bookkeeping Bookkeeping bookkeeping  Excel
accounting ~ Excel ~ Excel
software
Frequency 1-2 times a Unfixed time  1-2 times a 1-2 times a Unfixed time 1 timea
week week week week
Content Agricultural ~ Agricultural Agricultural Agricultural Agricultural Agricultural
production production production production production production
cost » cost * cost ~ cost * cost ~ cost »
_____________________ Income _ _Income ___Income _ __ Income _ __ Income ____ Income
Purpose Understand ~ Help control ~ Understand Extended Help control ~ Understand
the income costs the income farm costs cash flow
and expense and expense assessment
profit and profit and
_____________________ loss o ess .
Satisfaction Very Satisfy Satisfy Satisfy Neutral Satisfy
_____________________ satisfied
Encounter No time Own problem Lack of Own problem Can’t be No time
resistance or motivation recorded
diffielty accurately
Prepare a farm No No Yes Yes No Yes
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Table 4. Survey on agricultural accounting consulting needs of interviewed young farmers

Item A B C D E F
Whether to take  Yes No Yes Yes No No
accounting
IO oS es
Use other TAP' - TAP' - Agriculture  Agriculture  Agricultura  Agriculture
farming Agricultura  Pesticide e Master - e Master ~ 1 Products e Master -
software 1 Products Information Field good  Field good  Trading Field good
Trading Service helper helper Quotes helper
_____________________ Quotes  Network
Acceptance of  Yes Yes Yes Yes Consider Yes
technology
Jaccounting
Willingness to  Used Signup for Signup for Signup for No will for  Sign up for
use agricultural a trial a trial a trial now a trial
accounting
software
Ideal course Entity Entity Offers Offers Entity Offers
tutoring collocation  collocation  distance distance collocation  distance
operation operation learning learning operation learning
drill drill drill

! Traceable Agricultural Products (TAP)

RN BRER RREAREAXERECE &R

Table 5. Ranking table of accounting application usage primary considerations for youth farmers

Facets Factors A B C D E F Ranking
Overall interface Interface design 6 7 5 4 7 5 3
Operating 5 6 7 5 6 7 1
_procedures T
Interactive
___________________________ feedback 2G4 S 2 %%
Usage requirements Accounting
Chabits T L S N N 2
Use mentality 3 4 3 6 5 4 4
Financial analysis Graphic design 1 2 2 1 3 2 6

chart information =~ 777 7T TTTTTTTTTTmoTmom oo oooooooosooooooooooooooooooooooososooosoooo
Render content 4 1 1 2 1 1 7
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The Accounting Counseling Needs of Young
Vegetable Farmers in Central Taiwan'

Ben-Yuan Tsai and Kang-Chi Tseng *
ABSTRACT

Farm management should use farm resources or through enterprise management methods to pursue
the goal of maximizing profits or minimizing costs. The Council of Agriculture of the Executive Yuan
provides guidance and training on financial management and accounting to help young farmers and farm
operators remaining competitive in the market. In order to explore the satisfaction and extension needs of
young farmers after the training, this research takes a qualitative approach, by intentionally selecting 6
young farmers in the vegetable industry in the central region, conducts in-depth interviews using
semi-structured questionnaires, and explores their motivation for bookkeeping through case studies,
current situation and counseling needs, and summarize the correlation to help young farmers understand
the financial situation of the farm. Considering the use of accounting applications, the top three are the
Operating procedures, Accounting habits and interface design. This study suggests that the government
should continue to strengthen the accounting guidance and training of young farmers' financial
management, improve the incentives for young farmers to keep accounts, properly use accounting tools or
software, and prepare farm financial statements based on the accounting data, implement financial
analysis and diagnosis, and understand the nature of financial health. Strong and weak, it will reduce the

operational risk and play the effective effect of improvement.

Keywords: case study, vegetable industry, accounting consulting, financial analysis

'Contribution No.1052 from Taichung DARES, COA.
?Assistant Researcher of Taichung DARES, COA.
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MEERTTIE
—  BATRRAS

UL G 2 9 B E L OMSSHE - HBAR s A BAE—FUR -« A TOMMS24 {4 2014 4
ARG 85 AT - AU A o K G - RTETCRR RO - SR
BRI ERE 2 Sy T % - S04 TCMMBS21 {4 2014 4 (AR ToR S S0 T 2 9 (it
FPARAT > 28)  BEMREA - S ESE - 158G - ERMMCEREE - Eas -
BRI S R -

— ~ SRR ISAT A R B,

(5 2014-2017 4 AL AT FTH57 8 3 KRS » 57771952 2 B4 (pure-line selection) » EHR
B ELEIZE % - 2017 LEBKEIRHIE BLEI 38 ST 558 (reciprocal cross) R SRTE(FE - 7F 2018 EHTHEAT
#7541 237t (hybrid combination evaluation) B4 EU A 4% - LB 78 B KL EE CE AR AL -
[FIERIEF B B i S T 140 2L L e B elementary - line comparison test) » L Fk i 5 2y
W ELBCE MR RS R - AR GBAURSHE - 2019 SR AR (E B B A TR S A
34BR(advanced line comparison test) » S5 KISk » BACHEEZME 2019 42 2020 G RITHE(T
AT A E 2020 4281 2021 453 BIHERE SR A LA R (LR A R (T MR M P
SExt 4 [ R AR S BRI P B R —) -

— TOMMB AR (2014 4E)
(B (B8 1Y)

B
‘B2 ey

(2018 )

—— TCMM82] +—— FHff 2 572014 4F)
() (H%Z 810

[ — ~ EHIHTanfE 5 2 9 ARE 2 E] -
Fig. 1. The pedigree chart of melon ‘Taichung No. 2°.
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BEEMEREEL - X ABERGRUET A NE
R E SR E T &R 10 1k > BREE 45 cm > WRIA THEETIRY

RO R EH TR ER 2

EPERELRGELT
;]: 6.

o BRETR 10-13 81 WARKK RBAERE E 2 fER BB ER LA EEE R

Wtk - B AR EREERHMEEE MERE RS - REER -

HERYES T ST RS

—abfEA A 6 R - A H BUEERE RS - REER - B E - R& - RERNE - BE

FUABAE « SRR - BRSO RE RS

(DB B B R ARE T2 AR

AR 10 Pk FREE 45 om > MDA T#E{TRRIEELHES I -

PLE = E

Prat [

E Bennat

ROEE R EH TR E

R ET
BRE—R > HRER

10-13 & > WAz KRB AERE E 2 MEER Eiﬂﬁiﬁf LR PR A 2 PR 3 - SR

PRUR THERESC G - FRER MR N R E

R TR RSB -
x—HKE

o 2 5 R R ] R iR

Table 1. Experimental year and region of melon ‘Taichung No. 2’

THM - SSPUKEE A ERE B

Procedure Year Location Note
Pure-line selection 2014-2017 Selection based on plant vigor, fruit
Reciprocal cross and Taichung DARES yield and quality
. 2017 . .
seed collection Pure-lines reciprocal crosses
Hybrid‘combination 2018 Taichung DARES Selecti(.)n of hy.briq lines based .on
evaluation plant vigor, fruit yield and quality
Elementary line . Evaluation of growth vigor, fruit yield
) . 2018 Taichung DARES ) :
comparison trial and quality among cultivar
Advanced line . Heat-Tolerance and fruit quality
) . 2019 Taichung DARES )
comparison trial evaluation
2020 Investigation characteristics of
2021 Taibao City ‘Tainan No.13’, soil culture, RCBD, 2
Plant characteristics repeats, total 60 plants
investigation 5020 Investigation characteristics of
001 Taichung DARES ‘Tainan No.13’, substrate culture,

RCBD, 4 repeats, total 80 plants
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H 29 HEwE /G MECRRT - HEEGE - #ha RER R - ££ 10 5 23 HEEEREOEEE
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H - &5t 6 (EPHE - BIHHEL T 0-5 97 » 48575 30 77 o T SEaPAl B b S 4H & Bl SR o
fEtEtRE RS - REEEHLEEIHE -
N SfRER LR
HERIER i B LL i AR IE B R E RdAlt » LA ES ~ iy ~ B GNIN &
B 13 S /E R IRGLTE - 72 2019 47 H 2 HiGfE - 7 H 15 HEMEPREH S5 EBmREY - DL
A ERSE HEE T S S TEIE 20 £ - HBRRE S R SRS - THEW 0 HREE 45
cm © FHMRAERE 15 Gl EEERIER - EREEEY - e - R - R RAERE - hieEk
5 BHRELE 10-13 6 - RE 9 H 29 HEEGERUL » SRR RIS KB SR a2 B8
SRR REREA] - EEEHAETH H RrE AR BV SR B E -
+ BRI
(—) EEHARORT-EEUR =
KB A LA B BRSSP 2 D (AR R 13 S BB - 7Y
2020 4 6 H 20 HEA 60 FL7U A E > 7 H 3 HAWE 2 5 AZERFEHE - SRR ER T 2 m e
(Randomized Complete Block Design, RCBD) » — 8 » /NE&EFE 1.2 m x 14 m > £RFE 45 cm »
/NEFERE 30 £k o BlERER EIr N R - B E T S ACES DUE BT T = T - PR AR
T - ATHEMERE 1S BiEEEREE - WY F 8 Hin e ER  BE - ERE -
TR S R RIS W ABELR R 8 SPAD-502 (Minolta co. Itd., Japan) HIE LR & & - EFHLY 3
B& BT » AR R ELHEE A HESUE AR Z A& R HEHEH BN &
RELTEE oo LA P [ (0 i SR [ - SR PRUSTE AR IOy R B A R | 2 MO R AR iR (LA
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F&5 2 ) o 20 ERUSCRH - BRI RE TR 2R Q25 C)IE | BT Rl &  JHH EERIEEK -
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TEE > /NEEE 1.2 mx 14 m > BREE 45 cm > BU/NEFERE 40 £ o SEIEEHRE T EE - FE
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ROR AR E N » {H 8 5 S PARE AR - (EFERET EASAE 8 mm BRI mm - 485 A€
B lem Bk 3.5¢cm ©
(=) AL S-2Z 55

Ll B 2 5% RIEYIIERSER K > ‘G R 13 57 R 5mfdE - 72 2020 429 H 26 HEE » 10
H 16 HEM - slfaPk RCBD » IWEAE » /NE&HTE 1.2 m x 9 m > #£FE 45 cm > g/ \E@FEE 20 £k -
AR PR E L N E RS R E R KA LLE BT )T T ERE R R - iniR A
THHREFEE - FERE - TREHRE RF3E SPAD HEIHES - HerTHH K J77AMR 2020
FEREGARORTEANE

TAE021 ) FIAHEEY A RE 72 2021 £ 4 H 19 HE® 5 H 3 HiEH - 54588 RCBD »
PUEEHE » /NEEAIFE 1.2 m x 9 m > #REE 45 cm > G/ NEFEE 20 £ o slBatR B =0 BT - b
B AR DUE HE T 2T MR R R - SREITHE KJ7AR 2021 RS IRT
TENE o

FESR TR

— BXREMN - EXRFE

iNE ISR > HAES e A B R R E R LR NI H AT SR 2 DL — U8R

RAEC T —HSTZ B WA EE R BXAY R A SR E R Al
PRAFESS - ERE - BRI - SVBLET TS  SUBRASTIER TCMMO2 ~ 03+ 06 ~ 11~ 21 % 24
5 6 (HE AR B - SRR 1,600-2,919 ¢ ~ FPEY - HAIRE 4.0-4.9 om ~ LA
B 12.4-15.2 Brix » #535h 5 B HIEAL > E0 S AT B R(R ) - (U 6 B RLETSC ST
ELE
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Table 2. Plant characteristics of selected melon pure-lines *

Fruit Pulp Organoleptic
ne OTOWiD i TSS  Harvest luati
Pure-line V:O::;y Weight (2 it;zeltg:s:teds Length Diameter Thickness Color  (°Brix) (3?:; __ Cvaluation
W u
¢ e () (cm) (cm) (cm) ") Reticulated Aroma
TCMMO02 good 2,919+379.6" 2,746+345.7 17315 17.9+1.1 49:05 green 12.6:1.8 45 thin

TCMMO3 good 2,733+411.9 2,521£376.2 18.3+1.2 18.1£1.4 4.4+04 green 14.6+2.0 51 thick
TCMMO6 good 1,600+264.3 1,491£226.7 14.7+0.7 15.0£0.6 4.6£0.3 green 14.8+1.6 47 thin

Y
N
N
TCMMI1 good 2,155+391.6 1,896+£315.7 17.241.4 16.0£0.9 4.0+0.3 green 152423 51 thick Y
TCMM21 good 2,1224328.2 1,958+284.2 16.7+1.2 16.6£0.8 4.6£0.6 green 14.9£1.6 51 thick N

Y

TCMM24  good 1,7974216.2 1,695+189.6 15.5+0.9 15.840.8 4.3+0.4 green 12.4+14 45 thin

*. Sown date: 2017.06.27; Planted date: 2017.07.11; Harvested date: 2017.09.25-10.03.

Y: The growth vigor is judged according to the state of the plants and leaves at the moment of fruit harvesting. When
harvested, 80% of the plants and leaves are dark green is good; 50-80% is medium; less than 50% is bad.

*: Mean£S.D.

s HTHEE R

6 (BB R AR AU TR ITETHA  KERIER EES 30 s a3
HENER A T ERAE RS - REERRGE - SRR 30 (B & T ES 3 (EEkE
REMES 4 (H4E BT ELETHEYMERAE - B 2 e R PR EER 1,603-2,79%4 g -
FRIVEY - RAEE 4.0-5.1 mm SRS 11.5-14.5 °Brix » AT L4RA ~ FRERGA 50-57 KX - &
AHBRER ~ ZSHURHMESTE & B RN A B R(ERD) - BT AZEN 7 {[EHHHE 2
HATKE TCMM21 5, TCMM24 (it % » BURAIFE R AEASEHEG T - RERFI 7 @8 Bk
LUHET E BTV 0 A LLiet s - S DARS PR e R e - TR i A R EL et -
=~ SR BB

&R it Za P B DARS 25 M oM Ry A0 - R BERTAG B R AT M RRIR LB B ER
135 LR LA - DA 4 o 2 PR M - AHRARTAS DA R AR R 2 R S i Ry LB - 4R
i AR A ST 9 (ElSnfE(Z) (S P 107-9 ~ 107-24 - 107-26 ~ 107-30('&H 2 5%°) ~ ° 6
13 5% o REC BT E - fERSELL 10726 ~ 107-30( & 2 50)EL G/ 13 585 () » H
TS FEREE 170 em DL_E > EgRAERIS A 147.1-166.7 cm > 3 DL F B RE R B/ « BEF AN
PR BER R 22.1-25.9 ecm 5 FER BANS A 21.2-24.8 em (FRIY) - FESHEH > 2600
TE(Z)FES A 1,742.6-2,313.4 g » HIRLTE G 13 98B R 750 F 1,572.2 81 1,498.8 g - &
oI 15.0-17.4 cm 5 BARS A 13.9-15.9 em > MR SERIE 2 EITE - SR AR 72 SABHE A 3.8-4.5
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cm o BERE(E 107-4 ~ 107-20 B 107-26 25 F(Z) 550 14 °Brix » HLA8 R fE(Z)14.1-15.5 °Brix i « &
RESHEFJTH » 107-4 ~ 107-24 ~ 107-26 81 107-30(‘5H 2 58°)E (R RATHFA TR « LEE
FRT 107-9 ~ 107-10 Bi‘E&F 13 58 LIEURIELLYN - HeriiE(Z) MRS E P (R A) © Sraatar A
107-30(‘&H 2 8-)E s » 51200 43 » HE 107-4 22 138 47 » S5 =Rk 107-26 2 121 43 - F#i 3
(& fE (Z)4F E R BN IR B 13 9807 65 /3Bl KECHY 51 43> RIL1& R 107-4-107-26
B 107-30( & 2 985 =B i Z T B 2R 2 S 4R i A b s -

£ MR A 2 RS M

Table 3. Plant characteristics of melon in hybrid combinations *

Fruit Pulp
i Growth Weight
Hybn.d . ?OW . .e1g Length  Diameter Thickness
combination vigor” Weight (g) without Color
(cm) (cm) (cm)
seeds (g)

TCMMO02xTCMM21 medium 2,017+358.2* 1,883£323.6 16.8+0.9 16.2+0.6 4.7£0.4  green
TCMMO6XTCMM21 medium 1,603+243.2 1,435+189.4 14.5+0.5 14.840.5 4.2+0.2  green
TCMMO6XTCMM24 medium 1,968+311.7 1,7784274.5 16.4+0.8 16.0£0.6 43+0.3 green
TCMM21xTCMMO02  good 2,358+373.1  2,204+343.1 17.0£0.8 16.0+0.4 45+0.3 green
TCMM21xTCMM24  good 1,779£186.2  1,596+153.8 14.8+0.6 14.840.5 4.4+0.2 green
TCMM24xTCMMO02  good 2,794+341.6  2,627+287.2 17.4+1.1 18.0£1.0 5.1£0.5 green
TCMM24xTCMM21 medium  2,228+285.2 2,051+251.2 16.5+¢0.7 16.3+0.4 4.0+£0.2 green

R= - HURESCH GG Z AR R A ()

Table 3. Plant characteristics of melon in hybrid combinations (continue)

Hybrid combination TSS (°Brix ) Harvest (days) Reticulated  Aroma
TCMMO02xTCMM21 13.5£1.2 55 thin Y
TCMMO6XTCMM21 14.5+1.5 50 thick N
TCMMO6XxTCMM?24 13.4+0.9 50 thick N
TCMM21xTCMMO02 12.840.8 57 thick N
TCMM21xTCMM?24 13.241.1 52 thick Y
TCMM24xTCMMO02 11.5t1.4 53 thin Y
TCMM24xTCMM21 11.7+1.8 57 thick Y

*. Sown date: 2018.03.06; Planted date: 2018.03.15; Harvested date: 2018.06.07-06.14.

Y: The growth vigor is judged according to the state of the plants and leaves at the moment of fruit harvesting. When
harvested, 80% of the plants and leaves are dark green is good; 50-80% is medium; less than 50% is bad.

“ Mean£S.D.



22 EhE N RS R — 1\

R ~ P& A bt 2 BT S A S E R

Table 4. Plant characteristics of melon in elementary lines comparison test *

Variety (line) Uniformity * Plant height (cm) Leaf -
length (cm) Width (cm)

107-4 medium 152.1£9.9 22.1+0.9 21.2+0.6
107-9 good 166.3£3.9 23.3+0.6 22.3+0.7
107-10 medium 154.1+9.1 24.2+0.5 22.4+0.3
107-20 medium 151.848.1 22.7+0.9 21.3+£0.5
107-24 good 166.7+2.9 23.3+0.5 22.3+0.4
107-26 good 170.5+4.4 25.240.6 24.1+0.8
107-30 (Taichung No. 2) good 174.34£3.1 24.1+0.5 23.4+0.4
Tainan No. 13 good 178.6+4.6 25.44+0.6 24.24+0.5
Yuhui good 147.1£5.4 25.94+0.6 24.8+0.7

*: Sown date: 2018.07.23; Planted date: 2018.08.07; Investigated: 2018.08.29.

Y: When the plants grew to the eighth node, the uniformity, plant height and leaf size were investigated. The 80% of
the plants with the same growth indicate uniformity is good ; 50-80% is medium; less than 50% is bad.

“ Mean£S.D.

R~ W8S F bR BT S R BRI ™

Table 5. Fruit characteristics of melon in elementary lines comparison trial®

Fruit Pul Organoleptic evaluation
. . ulp

Variet Weight ) TSS
%mey . . c1g Length  Diameter thickness Overall
(line) Weight (g) without seeds ("Brix)  Aroma  Taste .

© (cm) (cm) (cm) rating *
107-4 2,313.4+£538.1% 2,162.1£507.2 17.4+1.6 15.9+1.4 4.4+04 12.2+£0.8 Y soft 138
107-9 1,742.6+280.9 1,620.9£261.9 15.6+1.0 14.6£0.8  4.1x0.2 14.4+0.8 N hard 78
107-10 2,258.9+393.2 2,112.7£371.2 17.2+1.3 159409  4.2+0.5 14.9+0.8 N hard 55
107-20 2,293.0£304.1 2,135.7+288.0 17.2+0.7 15.840.7 4.540.2 13.2£1.0 N medium 66
107-24 1,798.9+188.3 1,661.3£173.1 15.4+0.6 14.9£0.5 42+0.2 14.2+14 Y soft 93
107-26 2,119.5£291.9  2,020.84559.5 15.3+1.3 15.5¢0.6 4.5404 13.74£0.8 Y soft 121
107-30 1,811.8+81.9  1,680.9+89.8 15.1+0.7 14.9+0.4 4.3+0.3 14.1£0.6 Y soft 200
(Taichung No. 2)
gﬁ)ini“; 1,572.7£174.9 1,431.7£166.4 15.1£0.6 13.9+0.3 3.84¢0.3 14.8+0.9 N hard 65
Yuhui 1,498.84139.3 1,368.7+125.7 15.0£0.6 14.0£0.6  4.0+0.4 15.5+0.8 N soft 51

*: Sown date: 2018.07.23; Planted date: 2018.08.07; Harvested date: 2018.10.23; Investigated: 2018.10.30.

Y: The overall rating includes fruit appearance reticulated, cut surface color and sweetness, etc. There are a total of six
evaluation items, and each item is given a score of 0-5, with a maximum of 30 points.

“ Mean£S.D.
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iR G 13 5= 2B R MR - AN ARESRmALEEBEEEEN T A2 9 AE
e PABRATIN B R il  re 13 9% Ry HdEs - 107-30( 59 2 5% )’FETSEEE%EEEIEIEA‘A% 13 57
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Table 6. Plant characteristics of melon in advanced line comparison trial for heat-tolerance, 2019 *

. . . . Plant Leaf
Variety (line) Uniformity *
Height (cm) Width (cm)  Length (cm) Width (cm)
107-4 medium 1823b* 51.5 ab 25.6 a 259 a
107-26 medium 182.4b 51.6 ab 254a 262a
107-30 (Taichung No. 2) good 1859 b 50.7b 254 a 254 a
Tainan No. 13 good 2034 a 56.6 a 26.5a 26.8 a

*: Sown date: 2019.07.02; Planted date: 2019.07.15; Investigated: 2019.08.07.

Y: When the plants grew to the eighth node, the uniformity, plant height and leaf size were investigated. The 80% of
the plants with the same growth indicate uniformity is good ; 50-80% is medium; less than 50% is bad.

#: Mean separation within columns by Fisher’s LSD test at P=0.05.
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Table 7. Fruit characteristics of melon in advanced line comparison trial for heat-tolerance, 2019 *

. Organoleptic
Fruit .
Pulp SS evaluation
Variety (li Weight thickn )
ariety (line) Weight . 8 Length Diameter Shape fexnes (°Brix) .
without seeds . (cm) Reticulated Aroma
(2 (cm) (cm) index ¥
(2

107-4 3,0514a” 29152a 206a 175a 1.18a 46a 12.1bc  thick N
107-26 2,7719ab 2,607.6a 19.7ab 17.6a 1.11a 48a 10.6¢ thin Y
107-30 2,420.5ab 2,2757ab 17.8 ab 169ab 1.06a 44a 14.0ab  thick Y
(Taichung No. 2)
Tainan No. 13 2,085.1 b 1,9319b 17.1b 151b 1.13a 42a 158a thin N

*: Pollinated date: 2019.08.07; Harvested date: 2019.09.29; Investigated: 2019.10.02.
Y: Fruit shape index = Fruit length / Fruit diameter.
#: Mean separation within columns by Fisher’s LSD test at P=0.05.
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Table 8. Seeds and seedlings characteristics of melon ‘Taichung No. 2’ in 2020

Seed Hundred-grain  Cotyledon Hypocotyl

Variet i weight area” length Cotyledon”

y Length  width g : g SPAD value

(mm) (mm) (8 (cn’) (cm)
Taichung No. 2 8.9+0.4% 4.0+0.2 2.40+0.06 9.5404  2.6+0.4 45.7£2.2
Tainan No. 13 9.3+0.4 3.840.3 2.54+0.05 10.1£0.5 3.4+0.3 45.9+2.0
Significant (#-test) ns ns ok ns ok ns
S.D. Taichung No. 2 /
1.0 0.7 1.2 0.8 1.3 1.1

Tainan No. 13 ratio

*: Cotyledon area measured before leaf development and calculated with Image J software.
Y: Cotyledon SPAD value measured with chlorophyll meter SPAD-502.
*: Mean=£S.D; Investigated:2020.06.29.

I~ 2020 N B 2 SPHEMRE R REER IR E (FEEMRIRT)
Table 9. Plant growth and leaf characteristics of melon ‘Taichung No. 2’ in 2020 (Taibao City, Chiayi

County)
Plant * Leaf Petiole Split leaf Leaf”
Variety Height ~ Width  Length Width Length Angle length  SPAD
(cm) em) (m) (em)  (em) ()  (em)  value
Taichung No. 2 137.043.0 % 48.143.1 19.1+1.1 20.1+0.4 12.8+0.8 60.949.4 5.0+0.3 42.7+0.7
Tainan No. 13 154.143.2  58.742.9 19.4+1.1 21.2+0.5 14.1+1.1 38.848.3 53+0.3 44.9+1.0
Significant (#-test) ok * ns ns oAk ok ns ok
S.D. Taichung No. 2 /
aiciung o 0.9 1.1 1.0 0.8 0.7 1.1 1.0 0.7

Tainan No. 13 ratio

*: When the plant grows to 15 nodes which growth and leaf characteristics measured with the fully expanded leaves at
the 8th node.

¥: Leaf SPAD value measured with chlorophyll meter SPAD-502.

*: Mean=£S.D; Investigated:2020.07.20.
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Table 23. Mature fruit harvest day, peel color value and shelf life of melon ‘Taichung No. 2’ in 2021
(Dacun Township, Changhua County)

Variety Harvest Peel color value * Shelf life (day)’
(day) L* a* b* hue (°)

Taichung No. 2 55 65.2£1.9% -0.6£0.7 19.7£1.0 69.3+2.9 14.1£0.7

Tainan No. 13 48 69.1£1.9  -0.9+1.0 20.4+1.1 69.7+2.8 8.3+0.5

Significant (z-test) - koK ns ns ns okok

S.D. Taichung No. 2 / i 10 07 0.9 10 1.4

Tainan No. 13 ratio

*: The color value of peel is measured by colorimeter NF555.

Y: The fruits were stored in a growth chamber at 25°C, and the time required for the fruit surface to become soft and
rotten was recorded.

% Mean=£S.D; Tainan No. 13 investigated on 2021.07.14; Taichung No. 2 investigated on 2021.07.20.



34 ETEEEN RS TR — 1\

2 WK & 2 S HESUHE - HIREA) RRE - Al &5 (B) ; BLE F E UG fnfdE(E)MELE -
‘B2 5 (B FEZEEEIPC) - EaRitiiED) -
Fig. 2. The melon 'Taichung No.2' has reticulated thick and dense with stable (A); thick pulp, highly
edible (B); compared with the summer main cultivars (right), ‘Taichung No. 2’ (left) showed less
wilting at midday (C); suitable for greenhouse planting (D).
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1% 2020 % 2021 LETUHAIEEYIMGIRGR EERIEDS - G 2 5 B IR E R 13 901 TR
RIE ~ FERGEOZELEER SPAD H) - EWPRREWARE) ~ 41RE & - R - 4hFERE
CERE - IR E R EESC AT - REESUP -~ RINREE - REREVH - #2850 - tha
RE ~ AR Z R T i EE 1S AR AEEER > BUn et 2 9P A alEs: -
k4% UPOV JEM Z BEMHR D ATIRA > <G 2 5 &R [FEFE A [FI S 2 4 (8 E RE > HAR
HefmAR IR 5 R 13 SRR ZELEMRERE 1.6 % > Bl arh 2 58 a2 AV AR g
HrEEEHRSENERERE B e 2 90 B8t - e 2 50 B —UEsKHEE) - 1A E
FERA [Tt 2 S A R - A e IEE AR IR — 8 s e 2 3t BfEl: -

UK G 2 58 B—(URCHE(F) - TP ST - PIEHE 24 g THEE - PERNT
PR » TER &kt~ AU TEWEL - HEE R RITEAEEIRR - Bt 2 ME(ERRZY14.3 B 5 MR
Fo 24 H - BRFN - 40 55 RATERUL - RETENY - HYEE 1.8 kg o PHIERE 13 *Brix » &k
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Breeding Heat Tolerant and Thick Reticulated
Melon New Variety ‘Taichung No. 2’

Chang-Sheng Chien and Cheng-Hung Hsiao >
ABSTRACT

The female parent of the melon 'Taichung 2' was selected from a commercially available
heat-resistant variety. It is a dark green leaves, fine netting and high edible rate of eighth-generation line
with self-cross. The male parent was selected from the cultivar "Yushan No.2'. It is a large plant size,
strong growth vigor, dark green leaves, thick netting, high yield and sugar content of eighth-generation
line with self-cross. In 2018, through the evaluation of hybrid combinations, hybrid lines with excellent
growth vigor and fruit performance were selected. Afterwards, the summer heat-resistant comparison test
and plant characteristics examined confirmed that the melon 'Taichung 2' has the characteristics with heat
resistance, good growth vigor, large and dark green leaves, round fruit, reticulated thick and dense, high
yield and high sugar content. In June 2021, the plant variety right was obtained (No. A02894). The melon
‘Taichung No. 2’ is a F; hybrid. Seed coat color is creamy yellow, and the average hundred-seed weight is
2.4 g. Cotyledons are green, medium in size, with short hypocotyls. Green leaves are of medium size and
with upright petiole. Andromonoecious; the male flowers open on about 14.3 days after transplanting;
bisexual flowers open on about 24 days.It is a late variety and can be harvested on about 55 days after
pollination. Round-shaped fruit with an average weight of 1.8 kg, the an average sugar of 13 °Brix and a
maximum of 16 °Brix. The fruit surface is reticulate of thick and densely. The pilp is green, thick, highly
edible and tasty. The melon ‘Taichung No. 2 has heat-tolerant that suitable for planting season is from
March to Spetember in central or southern Taiwan. It could conducive to adjust market on summer and

providing another new choice for the development of melon industry at Taiwan.

Keywords: melon, breeding, F; hybrid, heat-tolerance

'Contribution No.1051from Taichung DARES, COA.
*Assistant researcher, Researcher and secretary of Taichung DARES, COA.
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R TR R Z B g 2 P& R E N RSN EALRARN EHE#50.5 haty5lE
FHEHIE - 7220204E1-12 A > LSRR SRV BB R o JLECER RIS 207 - 698
ER > DIHERH(Nymphalidae) 8T8 Ry 2 » B Al LUK ISR} (Pieridae) 2 4558 % - HiE
B % RIS A EEFE IR By H A& A (Pieris rapae crucivora) ~ JR4E/NKIE(Zizeeia maha
okinawana) ~ 3/NGURPEME( Tirumala limniace limniace) ~ =1 (Eurema hecabe) i BK LR 5ot
(Hypolimnas bolina kezia) = 1 ~ 35 H RIS ER G H - HE AN EIS 8358
607H ; &R FEFE LU R Ardeidae) 718 Ry % » HAUR#FH(Scolopacidae) 518 5 BN RE
O HE B ix galericulata) ~ [BUE & & (Accipiter trivirgatus) ~ 2375 (Elanus
caeruleus) ~ ¥.&5(Rostratula benghalensis) ~ 41 #&(Falco tinnunculus) NS A%(Otus lettia)%6
& BNREESE NRAE HGE(Glareola maldivarus) 4L AR %5 (Lanius cristatus)Z52fE -
B = B 2 Y IS 44 18 BT AR FF B ik 2 (Passer montanus) ~ B 88 (Columba livia) ~ 4L IE
(Streptopelia tranquebarica) ~ #&fi S 1A /B (Acridotheres javanicus)ZE 518 [ & 7Kt 555
KRB IR 1Y & 38 DL = BH B (Bubulcus ibis) ~ /NHE (Egretta garzetta) SAR B (Nycticorax
nycticorax){NEE % - 9H 2 EU4F2 A 2510 B PR S RS E 1R x5 AR
EL R BRI - HPNEEE SR YIE S FrBhis - SORISTAT 1L 2 216
AL S E R &R E - ISR 5 ARSI E R -

RAREE 1 EEH - BAEE - B EH - BRE

il

Ell

FEEAEE R RSB RIS » RIERGE B —EYIE R R AAVARRE - (B DAL ER R S B B2 AR
R - BERERELERANSHEEEFE - THAAMS PIHEY PR - KRR
(EFIME ~ HERHIACRL RIERHEREIR VD FINZ - 28 T REEY SN - SHERRAEY SN
HITE R 2 B (g SR B LAY BRI ~ B2 BB S AR ~ SR HI A e B B A REE 3

BT R B G PR R RIS T 5 1046 5 -
MTEb T B g P R RSEIE A -
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FRSRAIRERATE” o SEE B IS W (E /Y BT R R R R AR > BT E A AR AR AR A
PR 2 o B By o7 2 SRAEA L4 > ZEIBERSRBIVRE TR SIFORE - IRRERIE Ry
{EELE BRI - B R sy G S R A A ol 2 e O S - 4 L & Bl B —
BHVIEY) - BT AIRE E— BB 4050 - oY BN - BIEmES -
AR RO (A (SIS E Ry AT M © AFR SR RSB SR EaiRaS
Bh IR B RIIRA (R

TRt E B g E T @RS B TR E T ) LR & B AN - RSP IRT
YRR HEET SR EAKR - FEE - B - REACFEEYRVE R - RSl BUE E
TR mE T EE PR R AR B BB 5 o AWTIEE G S AV - BRI E
BN BTV R AR - SRt AV ERECHAVE A SR R A E R A REB R
DU R t& GBI SE R HE RS YRS

MEETE
— ~ iR E

EHEAIF24°0°47N » 120°32°17E » BIEZ LR AT AT TARRER 37055% » R i =& TE EHY
SEIRHIE » JE20 m o & N ERERH (5 #14950.5 ha » B —(RINAKHEE MG HE - WE —EHEE
0.7 haf2 (iR OR AV E 7K - sBR ARG EYIERE KRS - IR - 553 - BB RICTEEY > &
FEAEYIRE SRR o NGRS (R ETHART R Rt 32 M OR B B i b G M ) P S Mk R 1
FLLEE R LAY AR REH R -

ERETTHE » FRAET PR EERNSHEN— R ER RIS ERIGER—) © 20204F
I RORF524.0C » LT ARG 2 S FRR30.0C e 0 1 A9 217.4°C B » R & 593 mm > 5
A 818 HABHEERERR - 152 55 H G FRZR B8 H <2 e El s MNEIFR R B2 7Y p RUR P HIFE PR - FEAHERE
F48% » LIS Ay 2 EHIAE RS 84% s > THAR Z T3% (K -

T PREEFERINAS 2 EERE —UE 2020 F R4 ER
Table 1. Weather statistics (monthly means) collected at the TDARES Observatory of Taiwan Central

Weather Bureau in 2020
Mean
Items Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov Dec. or
total
Temperature

(C) 174 184 215 215 272 293 30.0 28.6 280 253 23.1 189 24.1

freCi)Pitaﬁon 180 7.5 350 40.0 243.0 520 380 1180 05 0 45 365 593
mm

Relative 81 79 8 80 84 76 73 79 75 74 77 78 78
humidity(%)
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= EmESRERE

2020 4F 1-12 A& H a7 | KR L7 9-10 B (k{5 Southwood ™ Hy 2R 38 25 7% (line
transect method);t-E AR BT R ELY 2 km HYEEESGR(E —)TTHE > SCRRAT L Z BAREDE - B8 RO
FEN R B 5 A A B YA S B B BT Ry o R 2 DU E IR 2 Bk DU sl e (R 3 E -
B > S R YRR S s m Y s -
= BAvESRtRE

2020 4 1-12 HfE] 9 H _LAEEEE | REER L 6-8 I DUEF MRS AR g MBI RAELY 2 km
A E B SR (E—){T#E > LLH Bk Nikon P-1000 {7 HHIEECERAT LAY SR K BUE > [FIRFECH S
FHRAVEHE R AKHE ~ RH - 5H - JEIRER AEIRE) - SHISEN 1 EEEE 0.7 ha #EE
FERERKRIE /K » N H LAEEHE 1 REEK TR 4-6 I > POy BParyE e R R BRI S
R R A A B R B AR SRS R B - S DI e~ eI T & 12 m BV S
SR DL B BRSSO R S - 2 DUETT B SRR AR S S A ER M -
FrAE R RE R -

KA

B — - FRERHEEAHEE TS5 R SRR 2 B8
Fig. 1. Map of transect line for butterfly and bird inventory at TDARES field
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20204F1-12 H &R INEFESE LS T 5RR20FEE - EFEEER(Papilionidae) 4F#({f
20%) ~ KR (Pieridae) 478 (1520%) » PRI (Nymphalidae) 878 ({540%) ~ PR (Lycaenidae) 3FE({5
15%) K 5708 (Hesperiidae) 1HE({55%) (R ) » BURE R HMAVIEE T A YIE 5 -

(=) Ry Wi A R B H I VBB T - 4 H H3R4F19%E ~ 6 H A S5FI9TE ~ THH4RH0ffE %8
AEARIM - ZIHE H P ERREER 2 0 | HHER3RAE - 11 HER2RBE - 2HEH 7+
R A e D - B RY 38 4 Ay K B B B A1 (FR ) » 4l / NIKIEE(Zizeeia maha okinawana)
IR E B 0 BfE ~ HAGHEE(Pieris rapae crucivora) HIR10{E B {p X~ ~ w=E(Eurema hecabe)
B33 /NGO BEME (Tirumala limniace limniace)Ys HIROE H {7 > HBEPFIE(Danaus chrysippus)¥i35 Bk 85k
4% (Hypolimnas bolina kezia)¥JH ¥ 7{E H {7y » EAEEMEET IR/ D6 H 43 DU fe 8= 2k
E o P R ABSHN102E  HIOR3F94E - 4HRY79% B2 HiY 788 YR (M) - M
SRR ERE - HARG AW A SR HRAAR G s > HIHZE8H ~ 11HZE12
RA¥EEE - INAEHE S #E424% » (BB IERHE81960.7% 5 4/ NKIERZ - HIHZE9H -
NZE12 319408 - IIAEAEE 119 » (517.0% 5 SR/ PRIE(E7.2% (508) ~ =E(E2.7% (198)
FRBRRIRIEEAE2.6% (1868) (FRI) -

BN TR B Ryt 22 i )i B 5 KA E B & F(Bidens pilosa L. var. rddiata Sch. Bip.) ~ &
W% (Tridax procumbens L.) ~ T 523 (Ixeris chinensis (Thunb.) Nakai) ~ = CFES £(Oxalis corniculata
L.) ~ B % (Duranta repens L.) ~ 1R E M (Stachytarpheta jamaicensis (L.)Vahl.) ~ B 2 {E (Pentas
lanceolata (Forsk.) Schum.) ~ € 8&{E(Duranta repens Linn.) ~ E#EFH(Lantana camara L. var. aculeata
(L.) Moldenke.) 4T L EFEA(Stachytarpheta jamaicensis 'Variegata') ~ Z§E{E(Cuphea hookeriana Walp)
E X (Angelonia salicariifolia Humb) ~ SRHME(Hibiscus rosa-sinensis Linn.) ~ /NEE = B4 (Desmodium
microphyllum (Thunb.) DC.) ~ $#3% S.(Alysicarpus vaginalis (L.) DC.) ~ 4[JB\3%(Gynura bicolor (Roxb. &
Willd.) DC) ~ HBS(Gynura formosana Kitam.) 52 & 28 (Fagopyrum esculentum Moench.) 2518 °
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x> BPESEBIE AR (2020 £F)
Table 2. The list of butterflies recorded at the experimental farm of Taichung District Agricultural
Research and Extension Station in 2020

Family name Scientific name Chinese common name
Graphium agamemnon Linnaeus BT FS E
Graphium doson postianus Fruhstorfer BB

Papilionidae BEIER
p R Graphium sarpedon connectens Fruhstorfer 7 7 B I

Papilio demoleus Linnaeus 4L 2 B e
Catopsilia pyranthe pyranthe Linnaeus TK 7 gy e
Picridac KIHER] Et.tre.ma he.ccfbe Lit.m.aeué %ﬂ‘{i
Pieris canidia canidia Linnaeus 2B A%
Pieris rapae crucivora Boisduval H A& i
Danaus chrysippus Linnaeus FE DI g
Euploea mulciber barsine Fruhstorfer I B BRE B
Hypolimnas bolina kezia Butler B R
Nymphalidae BE#ER! Idea le.uconoe clar.a Butler AN I:TI\B(HE;%
Junonia almana Linnarus FLEE el
Neptis nata lutatia Fruhstorfer 28 = 4
Phalanta phalantha Drury AT H5E 5 B I
Tirumala limniace limniace Cramer HR/INGUTE B
Lampides boeticus Linnaeus R BN R
Lycaenidae FRUEEF} Zizeeia maha okinawana Matsumura AR /N T
Zizina otis riukuensis Matsumura IINZINTR
Hesperiidae FEMEEF} Parnara bada Moore Al B 77 57

#= - BHRGGEANER SRR E A 5840 (2020 4)
Table 3. Monthly fluctation of species richness in each family at the experimental farm of Taichung
District Agricultural Research and Extension Station in 2020

Family name Month
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Papilionidae 0 0 1 1 0 1 2 1 2 2 0 1
Pieridae 1 2 2 3 2 3 3 3 1 1 2 1
Nymphalidae 2 3 4 3 3 2 4 3 1 2 0 2
Lycaenidae 1 1 1 2 1 2 1 2 1 0 1 1
Hesperiidae 0 0 0 0 1 1 0 0 1 1 0 0
Species

6 8 9 7 9 10 9 6 6 3 5
number
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w0~ ErpES A E H (B (12020 )
Table 4. Monthly fluctation of species of butterflies recorded at the experimental farm of Taichung
District Agricultural Research and Extension Station in 2020

Species Month

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
Graphium agamemnon 1 1 2
Graphium doson postianus 1 1 1 1 1 5
Graphium sarpedon | | | 3
connectens
Papilio demoleus 1 1
Catopsilia pyranthe pyranthe 1 5 2 3 11
Eurema hecabe 1 1 1 2 4 7 1 1 1 19
Pieris canidia canidia 1 1
Pieris rapae crucivora 92 58 68 51 63 19 7 4 17 65 424
Danaus chrysippus 1 1 1 5 1 2 4 15
Euploea mulciber barsine 2 2
Hypolimnas bolina kezia 1 1 4 3 4 4 1 18
Idea leuconoe clara 1 1
Junonia almana 1 1
Neptis nata lutatia 1 1
Phalanta phalantha 1 2 3
Tirumala limniace limniace 4 13 13 1 6 4 1 1 7 50
Lampides boeticus 1 1
Zizeeia maha okinawana 5 4 7 15 21 13 1 3 1 31 18 119
Zizina otis riukuensis 7 2 9
Parnara bada 1 2 7 2 12
Total 102 78 94 79 102 49 29 20 14 7 49 75 698

— - BEEMRESRLRE

20204E1-12 3 5EET BB R ERE - GREFRGEREE - E/OLERHE - #
HEBERLEE - FER KA ERFFEE T - HE0EE T35 e0ESH(ER) - HPLER
(Ardeidae)7fE i % - GFEREE - B8 - PO¥E - =8HE - /NOE - BoiERRE R
(Scolopacidae) 5fEX 7 » FIFEREIER - HEh - & - [EHEH K OFERE /B (Sturnidae) 41# 5
R BFEHR/F - MRS - /(G IKERS - X ESEEEE - /g - RaE - 28 -
HE - SEE - NRSEE - REERE - REDERS - HES - A - [EIRES - DREERAS - 414 - 4L
A% - RS - M7= llE 18 - EERIEARRBIME - REEREEERS - OE/A
B MRS~ 22\ G KRR S &S o H - BHAE - FR=REEE - ZREEDES - SHA5E - 28R
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&~ KGR - BAEESS - 8IS - 4IRS - AESKACEEIEREZENALME > BN REES
L EREEMASAEY) WAEE - Bt - BIHEE - BllE - A REMREE B R
BEENRGENEMET RS Z A ALLRMASHEHMRMEMEGEER) - [ - W EESEE
SR G A T R B A2 T e > JE 07 AL RS ROt S (E W ZR O B Y B BRI P E0 8%
AR ENE A TIE RS TEHSNG @SSR | BB A BB YN E
HE > (HA A ZE AR ANV s /NE R T IS IR H B D2 K HECRE H > (HEA 5 B8
2 PRSI B AR (R A) -

TERARR A AAS RAN(EE ) » HLECHE T27RIS1FES, 144 ERMESE > FELIERITE % > H
KPRt o BT R HEE S BIRT A EQT8EXR) ~ TFah(464EXR) ~ 4115 (445ER)
BB (242ER) ~ FFH(Q34EN) ~ HHHS(16EXR) ~ SRHIR(161 &) KALE /K HE(159 & R) 8 -
e SR EBER(1368K) ~ /NEHIB(134ERN) ~ [ERFHGIER) MHEITE=IRR(64E D) F4EA
SHEE - EREEHEEE S EHE BEEIEMI41ER)  BNT-8SHEA/ VD EERBA > 102
TS lEfH% - BERIN 10 5 TR - By H 39 S8 537.218(S.D.=4.0) » 1£5-7H Rk - 2
H32fd BE1RIZ AN 125 Ryl e seikE43fd - H S B EE428. 78K (S.D.=174.2) >
PA3ES H Bl - 43I By 199812398 7% » [LA10ER 12 H Aiss » B E81281692 R (FES) -

H N T4UAREE » A ERS RIS TR B AR (0] & /O B AV AR M SR R - 3 H
A R AR A A B - 2RISR T KA - B HHE  NABERKES S
TEERL S 2,814 R » YER(KFF AEEE(,9518R) ~ /NIEGS0ER) ~ WEQ286ER) ~ AkH
BROENREE(IER)(E D) - =IHE S TEREEEEE1769.3%  N2ANEE RS © ik
2N BRTR G XEE A NE S TEREBEEERIN19.5%  123-5 A A RENVEE
TRERIE T 10.2% I8 A AR EIEE(123ER) - ERBNAEENKEE REBNEERE
BEENRAGAIENLSHE ) - EACHEERE RN H B HEEH H23458XR
(S.D.=119.7) » DI4Ei6 H Ry A » 53 Al B 70BL 752K - [EAL ~ 258 H Fyfiz s > 7771l 75393 ~ 4195370
ER -1 2AARENEEE - 8 HAIZ ARSI > S S48 - it EE K
WECEFEIEE K NBFE A RS -

FEEN S 12 miEEN S A N - R - BE - B9 - BREEBENS ~ 4TS - JBDT R
BS ZEWE - 415 - FE - LARAY - RE0T - KGR - BEE - il  AEER - OFES 18
THERE - =S - ORE/\EF -~ M - KU S i 237 -
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Table 5. The list of species of birds and their characterixtics recorded at the experimental farm of

Taichung District Agricultural Research and Extension Station (2020)

. . o Protected
Family name Chinese common Migration . .
o o Habit* species
Scientific name name characteristics y
category’
Anatidae JENEF}
Aix galericulata B& Winter WR I
Podicedidae JEEEFL
Tachybaptus ruficollis 7N e Winter WR
Ardeidae EF]
Ardea alba KEE Winter AD, WR
Ardea cinerea g Winter AD, WR
Ardea intermedia i Winter PF, WR
Bubulcus ibis A Resident, PF, AD, FR,
Transit BP
Egretta garzetta INEEE Resident PF, AD, WR
Gorsachius melanolophus M e Resident GL
Nycticorax nycticorax wEE Resident, PF, AD, WR,
Transit BP
Threskiornithidae E&F}
Threskiornis aethiopicus 12 K B e Escaped PF, WR
Accipitridae [EF}
Accipiter trivirgatus BIEEE Resident UF, TR m
Elanus caeruleus HE Resident UF, TR, BP il
Rallidae FRLEEF}
Amaurornis phoenicurus E HE R Resident PF
Gallinula chloropus KLt 7K 2 Resident PF, AD, WR
Porzana fusca ez Resident AD
Recurvirostridae £ MlIZER!
Himantopus himantopus SR Winter, PF, AD
Resident
Charadriidae fEF}
Charadrius dubius INERSETE Winter, PF, UP
Resident
Pluvialis dominica KIFEEPEE Winter UP
Scolopacidae FEF}
Calidris subminuta ERlERE Winter PF, AD
Gallinago gallinago FH& Winter PF, AD
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: . . . . Protected
Family name Chinese common Migration ) Endemic )
o o Habit* ) species
Scientific name name characteristics species y
category’
Tringa hypoleucos TkiE Winter, AD
Resident
Tringa glareola fEPT R Winter PF, AD
Tringa ochropus B Winter PF, AD
Turnicidae =HFZEFR}
Turnix susitator = EE Resident UP *
Glareolidae FEfER}
Glareola maldivarus JHEffR Summer UP I
Rostratulidae FZER}
Rostratula benghalensis P Resident PF, AD, GL m
Columbidae fEZEF}
Columba livia $yae Resident UF, GL, BP
Streptopelia chinensis ERSEDENE Resident UF, GL, BP *
Streptopelia tranquebarica &I Resident UF, GL, BP
Cuculidae HEEFR}
Cuculus optatus BWaa sy ] Resident UF, BP
Strigidae EESEF}
Otus lettia SEF5E Resident TR * m
Caprimulgidae X &R}
Caprimulgus affinis =EENE Resident TR, BP *
Alcedinidae EEF|
Alcedo atthis BE Resident AD, WR
Picidae BREFR}
Dendrocopos canicapillus JINBE R Resident TR
Falconidae £ F}
Falco tinnunculus Y2 Winter UF, BP m
Laniidae {9255}
Lanius cristatus LR fa5 Winter, UF, TR, BP I
Transit
Lanius schach KEEE %S Resident UF, TR, BP
Dicruridae &EF}
Dicrurus macrocerus KERE Resident UF, TR, BP Y

Monarchidae F 587}
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Family name Chinese common Migration . Endemic Protec.ted
Scientific name name characteristics Habit® species Species y
category’
Hypothymis azurea HprEEGE Resident AD *
Corvidae JEF}
Dendrocitta formosae FtEe Resident TR, BP %
Alaudidae HER}
Alauda gulgula INEAE Resident PF, UF
Hirundinidae e}
Hirundo striolata T BB e Resident, UF
Transit
Hirundo tahitica VR Resident AD, BP
Riparia paludicola Ty b e Resident UF
Pycnonotidae F&7}
Hypsipetes leucocephalus LTI e Resident TR, BP *
Pycnonotus sinensis HUESS Resident UF, TR, BP %
Cisticolidae FEZFR}
Cisticola juncidis HREE Resident PF, UF
Prinia inornata 1EUREEE Resident PF, UF, BP
Zosteropidae 4HIRF}
Zosterops japonicus “RARAR Resident TR
Muscicapidae §575}
Phoenicurus auroreus = e Winter GL, TR, BP
Sturnidae /\EF}
Acridotheres javanicus HRE N\ EF Escaped UF, GL, TR, BP
Aplonis panayensis = Escaped UF, BP
Acridotheres tristis ESIN Escaped UF, GL
Sturnia malabarica KB E Escaped UF, TR, BP
Motacillidae BE4EF}
Motacilla alba HAE%E Resident, UF, GL
Winter

Motacilla tschutschensis

W EHpE4E Winter UF, AD
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. . o . Protected
Family name Chinese common Migration ) Endemic )
o o Habit* ) species
Scientific name name characteristics species y
category’
Fringillidae 2%}
Chloris sinica LillE Winter UF
Passeridae il
Passer montanus i Resident UF, PF, GL, TR,
BP
Estrildidae ¥§{E&EF}
Lonchura punctulata B E Resident PF, UF, TR
Megalaimidae Z2 2%}
Psilopogon nuchalis Fanaey =1 Resident TR *

*Habit abbreviation: PF, paddy field; UF, upland field; GL, grass land; AD, aqueduct; WR, water reservoir; TR, tree;
BP, bird perch.

#*Protected Species are classified into three categories: I: Endangered species, II: Rare and valuable species, 111: Other
conservation-deserving wildlife

450

400 «+%-+ Great egret —@— Gray heron
—fi— Cattle egret —A— Little egret
350 —&=— Night beron

300

250

200

Numbers

150

100

50

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Month

61— IR SR (5 B B B e

Fig. 2. Monthly fluctuation of the different bird species in the Ardeidae family at the water reservoir.
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Butterfly and Bird Resources and Fluctuation in
the Field of Taichung District Agricultural and
Extension Station'

Chung-Ta Liao >
ABSTRACT

This study surveyed the field of Taichung district agricultural and extension station, Council of
Agriculture of the Executive Yuan, located in Dacun township, Changhwa County, covering an area of
50.5 hectares. The species and numbers of butterflies and birds were recorded from January to December
2020. Among the butterflies, there were five families, 20 species and 698 individuals. In terms of species
diversity, Nymphalidae was the most dominant family with eight species collected, whereas in terms of
abundance, Pieridae was the most dominant family with 455 individuals observed. There were five
dominant species with the highest index of aboundance: Pieris rapae crucivora, Zizeeia maha okinawana,
Tirumala limniace limniace, Eurema mandarina and Hypolimnas bolina kezia. January, March and May
were the months with the highest number of butterflies; there were 35 families and 60 species of birds in
the field. In terms of species diversity, Ardeidaec was the most dominant family with seven species
collected, while Scolopacidae was second with five ones collected. Six rare and valuable species belong
to the protected category II including Aix galericulata, Accipiter trivirgatus, Elanus caeruleus,
Rostratula benghalensis, Falco tinnunculus and Otus lettia. Glareola maldivarus and Lanius cristatus
belong to protected species category III. The five most dominants species were Passer montanus,
Columba livia, Streptopelia tranquebarica, Glareola maldivarus and Acridotheres javanicus. The highest
numbers of birds swarming overnight perched in the weeds next to the water reservoir included Bubulcus
ibis, Egretta garzetta and Nycticorax nycticorax. On the basis of seasonal fluctuation, the largest species
and individuals were found from September to February of the following year. The field had maintained
the diversity of farmland landscapes which helped preserve the species diversity for butterflies and birds.
The results of this study established the butterfly and bird resource database of farmland of Changhwa

County, and offers the basic materials for conservation and ecological education in the future.

Keywords: bird, butterfly, farmland, fluctuation, resource

'Contribution No.1046 from Taichung DARES, COA.
?Associate Researcher of Taichung DARES, COA.
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Fig. 1. Phalaenopsis potting machine

MR TTA

— ~ B

(—) BBt SREtRE I KE N EIEREEE -

() EHIZ3H  #83EEH(DT-205NC, Nidec-Shimpo corporation, Japan) -~ iE32(HS-70W, Casio computer
Co., Ltd., Japan) ~ EETFE(GF-3000, A&D Co., Ltd., Japan) -

E)VKENE  KEREEWETEEAZRENE - BA BHFRKRE - AIRNE 5EE 2
fELL EZ KA HERAERGEN: - S5 A\ SRERERTEEER « S - BIIKE SR 2 B
% SHEEA SRR 2 KBRS Bt R 2 ER"Y - ZEMERH 2K
EITEREEBIINET > Fol o0 3% 4F B i 7 B 20 i g 2 e e R - K E R AT E 4%
HB IR A EREERAE - W AR 80°C Z #UKEE 30 min - DAFEIKEMEHZ
TR T8 2F Y ARBTSE T 2K B RS BUKR L LT T SRR K S A K=
RERK B B HE TR K BLRGZAESE - FERFZEaR /Kot » 35 T FEERHIK ) ZREE -



RS AR R B RS TR 8 61

— AR Rt BR A

(—)KENNEERSEE
DUBSHHGE R 2BE A R B AZ L > BRETRRS/KE MEERISEE - DL 1 4HEmATT B 2 4H BAIRGS 1
2 Teih (DA A R ) P al - ARPEZE B Y7 iilan 4 R oo it B it - DURPK &7
EE & H I I A MR AE A% T o K& B MR B 2 o T LR A ey DA 2R A BE AR IR
JERE @I - 00 W » EEERMREY ¢ 110 V4P » EEJR © 2.5 A)BEE) > R h2EHIbEE - IEH
AR U 2] 25 (Programmable Logic Controller, PLC)E A %I F #2252 2 1F ~ S Al g e f
FENFE > eI FAIE R 0 DL SCU 4H &2 25(SCU Assembly Type Controller)3fi%& 7

bl S el

Bl = (E42
bR ELSE

- oo
] Wizl W
— BECAl |
e

B — 48
i }ﬂﬁfﬁfﬁ

Waw
]l e
wrsm || || wesm

[ ~ R i e B P R

Fig. 2. Motor rotation direction and worklng time control interface

(Z) B S B B
BN ERSEE > iIL B E = T?ﬁfﬂ%‘ﬁ%ﬁﬁ%iﬂﬂ&ﬁﬂ%ﬁﬁﬁ@Iﬁéﬂf#?ﬁ%ﬁ ’
BRI DA RS - SRS E S T IEELEETTE )T E)  KEEEETTE DT A e - KPS
5TA 8 Eﬂf%ﬁﬁ(operatlon modes) » NFR—F7R o PIATATEH > 3 TELAME 2 #EH 3 HE ﬁl%
Ky 48 ~ 48 J 24 rpm > SEE IR E £y 5 sec T 8 FEMF 2 K EHERMESE » PRl R B ESE
B e
(=) R L 8 R

J#& F FH 1% (Taguchi Methods) #7728 B el i 7 5B 5347 > FITE 2 A2 7%(Taguchi
Orthogonal Array) 5 Ly(2°) » #4132 —Ffrs » #3514 4HEUHHATE - B2 8AE 3 HEiZGIHET - 2
A RS TAT ~ 4y Bl K R > 2 AR B K (Level 1 81 2) > 53 HIIEERy 24 B 48 rpm > 17
IR LB KE R AR = AR o AISE DU i E i U T B ) - (RIS E & 5
sec > Fat 3 TEEHIN T BLHRHE > Bil(G - WSk > EEilE -

%



62 EEEEN RS E—TL/ U

paration tank

Charge port

y &

Conveyor

R

Discharge tank

Discharge port
o o

&= KENMEEEE  iCEE

Fig. 3. Configuration diagram of moss feeding device
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Table 1. Operation modes of moss feeding device

#H o
Storage tank

Separation shaft

o B4 b

Discharge shaft
4

Direction of rotation

Mode - -
Conveyor Separation shaft Discharge shaft
1 F F F
2 F F R
3 F R F
4 F R R
5 R F F
6 R F R
7 R R F
8 R R R
*F: Forward; R: Reverse

£ LQERE
Table 2. L4(2*) Orthogonal array

Exp. Conveyor Separation shaft Discharge shaft
1 Lv.1 Lv.1 Lv.l
2 Lv.1 Lv.2 Lv.2
3 Lv.2 Lv.1 Lv.2
4 Lv.2 Lv.2 Lv.l

*Lv.1: Level 1; Lv.2: Level 2
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Table 3. Control factors and levels

Rotating speed (rpm)
Level . .
Conveyor Separation shaft Discharge shaft
1 24 24 24
2 48 48 48

(PU) H B L S

(R (E2E 20 KB 2R 85%0H » [ 2.5 SIS 3.5 WA K S R A
300 g > Hor o B 3.5 BT T SR SR - B 110 g 2K S TESSHEE A
of > HERZOKER 190 g Bl A BT TEAGEAR - Kt - A9 B A IE R ME 5
AKE AR » HERHREE By 190 g » A DURM(F B IR R T - AR (3
R RETREAE S 4 SBUB 123 4 RS sec o A RIS S (Regression analysis)
HREGEEER 2L UE (8 R(R squared) » DUESIFTESR 2 %08 «

TR EETER

— KENEEHRE NG

BTGRP Ry - ORISR e B R 2 T AU - O E e ER—EHKs
Qi R e LK & — [EI B EEE Z25 72 - B R A Pt S A et 2 i B 1 5% - MRS PrR
AL BIFSERE R © (DIETHE - QFFEE_EE - Q)R » (HBEEEE > (IR > (6)
PEAENL - ATREHARIREL A D SE B e 2 - Moy I3 B TR N BT - A —F D AR
fEHE - sEHEKE M EEREE - R E RN L > SEpl M E R EEE -

aETFIS KENEERECE - DL 1 HEAr e 2 AR FTRER - B Sikny 2R
45° > FIFKEE Z 8k 5 RO EAE F o0l an 4 R oy et S et i > /RS T7 =00
KRR E NVE B =l BB U@ K S 0 FiiEE Rt i EEE S
R SR DLHURHE SRR K S BB T - AT KE M EERE R 3 A B A MBI
177 RES A LI [B] Z ey [ B AR e T (RS (RS E B B 288 b WH M B N AGEiaiR -
TR EEL R E o R T 4 SR A A FELY 90 mm > AIARIRHIEG H 2 K E & o KE MV E R
HEEIREC MRS A BT > MR R IES PR A B - (B K& E T EREE ME
NEGH > B TEEER HAY > AR E/KE T E B EhER DD RE 2 Bk Se A R aH A 8 DU Ry

[

N
Pz

REERREFEEN ZHARER
KENEEREEE DL 3 % RS G 2 S o] 1IE - K e hes - PRI a3 A 8 s



64 EEEEN RS E—TL/ U

BRSO ~ SRR R B 5S RIRE FLEIE s 48 - 48 . 24 rpm ~ {F3EISTAE By
5 sec + HET/KES A EDERY » SESRANRIUFIT » 5528 | BUi5Eat 2 HEk) - ST aTIERIESE » LOHR S
51,3209 g 51 1,343.1 g3 DUR 3 B0152t 4 (58 - @78 4 5 M 0 200 ) B T PP 0 o
BRI BATSE R S TR 8 (g SETAR AR B 4 o TS » MR R
(8 BTRERTRAT -

Moss feeding device

KENMREHER

Phalaenopsis potting machine

R R

Machine structure

8 K

@Y~ EUKESE B BRI RE 2 Bk 2 ikt

Fig. 4. Plant potting machine with moss feeding device

I ~ 8 TR Z SR IBI B HREE R

Table 4. Results of 8 modes of operation and output

Mode Operation situation description Output (g)

1 . 1,320.9
The device works well.

2 1,343.1

3 The separation shaft will get stuck in the moss,

4 making the device inoperable. )

5

6 The device can't achieve the functions of separating

7 the moss and discharging moss evenly. )

8

() 1 B 2

s 1 B 2 2 Rt B3 ARy 1,320.9 g 81 1,343.1 g > HEAEZE Ry 52.8 ¢ 811 102.7 g > {EZETR
TN TR - 2 RABL e 0 By e B P P I Ho AR HOIE 1 2 L vletidian oy 1R
DU ~ 82 D73 URPKE /ME BB T > BEpERt HaY » st 2 SRATRE > FE il
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FURGERR M E L)~ 95 > FrieE 2 RO > MVEEIE g2 s Us%  ERERER
BT 2 A Z R BT PEEER (e - RAFR > ZBHZ P ERE222 ¢ THE
F5-04> P {HE 0.7>0.05 » $5RBUR - M 2 ARRE 22 8E - BREZ dRE R
N R E R R SRR A S Lok i S e T o

Mode 1 H Mode 2

7~ B 1 B 2 Z(EE B
Fig. 5. The operation situation of the Mode 1 and Mode 2

RA - FHECER (RE

Table 5. T-Test for difference between means

Mode Output (g) SD (g) Mean Deviation (g) T-value P-value
1 1,320.9 52.8
22.2 -0.4 0.7
2 1,343.1 102.7

()5 3 BfEEs 4

et 3 B 4 ZAESEIS P AESFR » Bl ER IR ESE - oo Bliah RS0 bR FsEE
AE LR ER PR =2 B FRZE] 2 (877 e BIRPER BT 2 EEEEE A 49 90
mm > [REE T E AR 22 o (EHREER R E - sfOE R B A e - REER
HRZERGERHESE -
(=) 5 8

B 5 B 8 ZAESEIBEIVAE AR - Sisns B SR e EsE - PRIbiEEst T - Rty
AR O S - fEKE N EAEERER Z TR BRI EREEARE T E RS EEE
HEE & B H AR - BRSSO BEE R R IRE - SREREA SR E IR
%o
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Mode 3 and 4

&N~ 3 Bl 4 ZMEEH P
Fig. 6. The operation situation of the Mode 3 and Mode 4

Mode 5to 8

B~ B S 2 8 ZIFEEP
Fig. 7. The operation situation of the Mode 5 to Mode 8

(PO SR

4 1RO AR T - DUSLR | B 2 (i ey FL 2 % SR R A B 2
S BT TS LR R BRI ¢ 003 0 8 B - 4 PR SR
DR IR » SRS 5y MU RISUR - WA S EIHE - (ROTBRBHEDIBIR | BB
S -
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= EREHHEBZIREIER

IKEIEHERSEE (LU G ZESRE) - W (EA SCU 4 &R R asa Rl - RiRat Se B Ry
Rk B (o B CUR M ToRBs #E/ ) Sl BB G I S B Bl S 2 SR B L)
3 IEW%'JI?]??JU?%% KA ~ G e R R > S /K4E Level 1 B2 Level 2 50 f 24 B2 48 rpm
DI E 2 » BEREIEE R 5 sec o SUBRSHELE RAFRANFHIR -

TN~ HO R 2 SEE R

Table 6. Test parameters and output of Taguchi methods

Rotating speed (rpm)

X Conveyor Separation shaft Discharge shaft Ouput (g) 5D (®)
1 24 24 24 759.3 38.3
2 24 48 48 803.0 118.8
3 48 24 48 1,559.5 131.4
4 48 48 24 1,320.9 52.8

FoPRET 3 TR AT SR B H R & 2 BRI > nIRE R atBa 2 455 ST RS R T HESACE
ZHRkE R E-HT 2 2R E - i HE R E 2 BRI o DIAITE Rl - Eir i rE il &
/KA Level 151507205 Fra By DUEE# 24 rpm 5885 =~ &5 RT3 (EET 5 B Exp. 1 B2 Exp.2
ZHRHEECEYT - PR BUE Ry 781.2 g 5 Bk AR @PKE Level 2 7 {48 By Exp.3 8 Exp.4
ZIIHIE 1,440.2 g 0 “IEBUE Y 7EEE 659.0 g B 725

ERMFEFTR > A ﬁj\%ﬁﬁiﬁi&ﬁﬂﬁﬁﬂiZ%E%ﬁ%U% 659.0 g~ 97.4 g fz 141.1 g »
BRI 2 SR R B R R HHE ) \R5R1 2 FECELLRAG - o S Eae T DA sy
R/ VA Y THEN R SR A A A B BRI AUR o FE PRI T 2 BB R E
Bif% o PTREEEER M ER T - DB LR E 2 )7 RN E SR -

Rt BN T B KERTHE 2 TR &

Table 7. The output corresponding to each control factors and levels

Output (g)
Conveyor Separation shaft Discharge shaft
Level 1 781.2 1,159.4 1,040.1
Level 2 1,440.2 1,062.0 1,181.2

Difference 659.0 97.4 141.1
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900
300
700
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Level 1 Level 2 Level 1 Level 2 Level 1 Level 2

Conveyor Separation shaft Discharge shaft

Control factors

E1VANRNarl 5= 0k el PR T

Fig. 8. Control factors response chart of output

FRAVE RSN HEHRE RN B —THE R - HES BRI E 2 RS - FERIMHE A
SRR A T B 22 2 B (- &SR0T BB LA - 3 B2 AR BRI R 13.5g~ 1.0 g 2 79.6
g sHE L MR R B B WRKIELLRR (R - REEBERRE Z HBEER - mEkEL
et 2 W - R D R

%\~ RAREHIR T BB B KRR E 2 LR B

Table 8. The standard deviation corresponding to each control factors and levels

SD (g)
Conveyor Separation shaft Discharge shaft
Level 1 78.6 84.8 45.5
Level 2 92.1 85.8 125.1

Difference 13.5 1.0 79.6
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SD (g)
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Conveyor Separation shaft Discharge shaft

Control factors

@~ HlshE AR R AT S [

Fig. 9. Control factors response chart of standard deviation

& ARG REUT - WFRE(LRELRE - v R R Ty R R A - J
AR R R o BRI EERT B 190 g 0 S5 R UBER &R T A A R
foh i > S K e (HOR S B 53 BRI A7 2 Level 1~ 5 ifeidis > Level 2 & HifiEisd > Level 1 >
LU 2B A SRR HRHE - SSRANFRSFoR > kR 7804 ¢ BEEZE R 46.0 g ¥
{E#ERH C5UER ~ Exp. 1 & - AHEEHAEERAE - TR ARRZ MR E 8= - NI - RER
BES 8 E BB (E S R

T~ BB EZ HHRICE

Table 9. The speed configuration of the lowest output

Rotating speed (rpm)

, ; Output (g) SD (g)
Conveyor Separation shaft Discharge shaft
24 48 24 780.4 46.0

© HREREERREZARER

RIBEAALIEE SR AVFECEKENMTEEREE 2 R R 190 g - FERE(FEEA
7 SRERGE TR A A > HEE 2 ST ~ oy B R A B PR IR S H Y RIRE fy 24
48 J 24 rpm > {EZEHFH] 5 sec - HHIRHE Ry 780.4 g0 RmoRESE(FIERF BRI B 2 Bl (k- DL Lk
ARBRASE R Z AR - Sy RIHETT 1 22 5 sec ZHERMESE > slBRtE RAORAFTR > WANASESEREH]
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0sec ~ kMR 0 g 2 BB BIUE RS R HEERAE +FoR » R® B 0.9859 » gt 2=zt 1
AR

y = 148.0x + 46.4

E)

REER TR 190 g 28058 DI | Z 4Gt B SRR +—Frm  /FER Ry 1 sec
HIRHELY 194.4 g IAEIRMFSRGERE 224.8 ¢ - BGAERATIOE Z 190 g #HZE 34.8g > 2y 18.3% -

Tt~ (EFER LR E 2 slRaE R

Table 10. Results of operating time and output

Time (sec) Output (g) SD (g)
0.0 0.0 -
1.0 224.8 84.5
2.0 383.6 94.0
3.0 496.6 110.5
4.0 613.4 94.7
5.0 780.4 46.0
900.0
800.0
700.0
600.0
)
= 500.0
2
< 400.0
o
300.0
200.0
y=148.0x + 46.4
100.0 R?=10.9859
0.0

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Time (sec)

&+~ ZEE R 2 R R T R U M

Fig. 10. Linear regression equation and linearity of output

4.0 4.5 5.0
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Table 11. Results of linear equation calculation

Theoretical Actual output P t
Time (sec) Set output (g) coretica ctuatoutpu Difference (g) erc(e):n age
output (g) (2 (%)
1.0 190 194.4 224.8 34.8 18.3
A =2
il B A%

FFHETRTTRIMCAESE I EAR IS - Tk T RIS (E Ry - Aaat it iR v IR 2 &
TAFFEREE, - A0 LAMME R SE % R s T3 BT i L DTEUK S/ VEERECE - |FR B Bl
DHRE Z SAETRHE 2 - AWK E M E R E 2 2850 - HETRE 190 g 20 (7
SHEE BRI  SRACE k(R - EEBGEREUR - Rl 2 (R ~ ik
W h AR B PR SRS © SR gy DA AT B VR B B - T i il 1
AR A BN+ (RSN ) - R EFIE 1 sec > HIRIE Sy 224.8 g BFTERELZ 190 g 2
#E 18.3% ©

AWFEZ AR B R R SRR BUR A it B 5% - AR & e > niE2 2 BB Ry
5-10% > (NIt - RETABR TR (K E N EERECE - G SRt Fala (S R DU S 4 R
FEZ AN > AT B HENHERITIRE Z KRS AR (RS RCR - IR RS SR I - B
B B A T S ihmiit B 2 2 IR Bl v A Rtk

a #
AT RS TEO R T B ORG-S T WA - UM s B
W4 ~ BIHE - 20 I - R - RTINS - TR bRk
-

ZEA

L {TEtREZEGRESTENAmE &AM 0 2022/9/15 484k ¢
https://agrstat.coa.gov.tw/sdweb/public/trade/TradeCoa.aspx
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Design and Development of the Plant Potting
Machine with Moss Feeding Device'

Tung-Lin Li, Chin-Yuan Chang and Yu-Chen Hung >
ABSTRACT

This research designs and develops a plant potting mechanism with automatic moss feeding function,
and apply the conveyor, shaft and motor to design the mechanism, to assist the operator in the moss
feeding operation. The moss feeding device is composed of the conveyor, separation shaft, discharge shaft
and electric control components, and powered by a motor, it is a fully electric device. According to the
results, it is the best mode to use the positive rotation of the conveyor, separation shaft and discharge shaft.
The motor speed of each component is tested by the Taguchi method, the results show that the output is
significantly affected by the motor speed regulation of the conveyor, and the stability of the output is most
affected by the rotation speed of the discharge shaft. When the speeds of the conveyor belt, separation
shaft, and discharge shaft are set at 24, 48, and 24 rpm, the output of the linear solution is 194.4 g
obtained in 1 sec of operation time, and the output of the actual machine operation is 224.8 g. The moss
feeding device has various adjustment parameters, which can provide the growers to adjust the output of
moss according to the planting needs, and then assist the operation to achieve labor-saving and

mechanized development.

Keywords: Phalaenopsis, moss, feeding, potting, labor-saving machinery

! Contribution No. 1057 from Taichung DARES, COA.
2 Research Assistant, Assistant Researcher and Project Assistant of Taichung DARES, COA.
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Table 1. The general information of agriculture enterprises in small, medium, and micro-sized

IEH RE B 47ER(%)
S PN v =R 311 75.49
R 67 16.26
EfEt 15 3.64
EEFHDE 11 2.67
== 8 1.94
E 412 100.00
e I 46 3061
Herm 138 28.93
B 95 19.91
kg 54 11.32
{E7F 25 5.24
HoAth 13 2.73
g 6 1.26
4=t 477 100.00

R ARHEZ SR TINIBREEEE AR T

Table 2. Service plans were introduced to agriculture enterprises in small, medium, and micro-sized

HH KE B 47ER(%)
ZITEALITIH TR 326 79.13
SRR A EEE TR 42 10.19
N (S 21 5.10
Eiii POS' HITREA % 16 3.88
EERGEHITE 3 0.73
ElmE R B & 3 0.73
ElnhEEREES TR 1 0.24
BHREZLTHTE 0 0
4z 412 100.00

ik 1 POS Fyfi E55REE B (Point of Sale)fS I FIULERI% « YeBt HBIEHURE (FEISH) FHMMEEM - UEH
BMEPEIEHTE AT
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HR=ZGRA - BETNIBEEHEABU TEEFEN EZMEEDIEERERE

(73.79%) » HI BT (19.90%)

R= - AREHE Z R T INIBESEE HE B T RAREE

Table 3. The satisfaction survey for the agriculture enterprises after using digital tools

HH F57ER(%)
IEERE 73.79
TR 19.90
L 6.31
N 0
JEHE R 0
HEt 100.00

P~ RAERSERBUTRR D ERET

FHZR USSR Al 4 > FHEBEA TR RS 99.76% 0 MI I ERE | EEHERSKEH
B AA BB LIEE 1 %5 3(66.26%) : 97.82%IEHI I 8 T8+ {5 FI = i SRR (RFT e 2% 1 s g
ESHEDL1-10 R (65.29%) ¢ REEEELEUGEBIA(E 4R L5520 LINE BT IREE B CETHE
ZARPTEANRTEUL - Horf 77.91% R IR EE S B U - s8I0 1-5 ETTh 20.87% ; (RAEBI HhE S
RAETREAETERBHERMNEER - £ - BRGNS EER > ERER 79.37% (e
SR RREBGIEE © 99.52%FERTIE BUFR 5K + 99.76%MEHT I B B 2 B 5 99.76% Mg R E L -
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Table 4. Results of digital tools used by agriculture enterprises in small, medium, and micro-sized

HH RE H57EE(%)
BESEENERSHE 1 & 411 99.76
2E 0 0

3E 1 0.24
__________________________________________________________ #et 412 100.00
HUNTHH 0 126 30.58
14 273 66.26

24 12 291

3% 1 0.25
__________________________________________________________ @t 412 100.00
BT 0 403 97.82
1A 9 2.18
__________________________________________________________ #et 412 100.00
(i FHSE TR R B i 4 (s iy B4 0 120 29.13
1-10 {4 269 65.29

11-20 ¢4 14 3.40

21 L 9 2.18
__________________________________________________________ #et 412 100.00
EEHA ST 0 321 77.91
1-5 &¢ 86 20.87

5-10 BT 5 1.22
__________________________________________________________ éeet 412 100.00
{liiia YOV IR 0 327 79.37
1-5 &¢ 82 19.90

5-10 T 2 0.49

JUR-5 1 0.24
__________________________________________________________ #et 412 100.00
PR E % 0 410 99.52
1% 1 0.24

2F 1 0.24
__________________________________________________________ éeat 412 100.00
Hri IR E 2R 0 411 99.76
1% 1 0.24
__________________________________________________________ éeat 412 100.00
W R = UL 0 411 99.76
0-5 & T 1 0.24
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HEAEFZNTUEY » BRIEAZL TTEATHH T (79.10%)5 % - HA R REEHB EE
BT ZE(11.58%) B HF A A E 7 28(5.79%) 5 EESHDELIEE A2 T8I T8 77 2 (54.55%) i %
H B RS POS(Point of Sale, POS)Z% T34 7 22(18.18%) il L2 i iy A FEAS T 75 22(18.18%) : &
TEHE DA A 2L 7T 8N T84 77 28(80.00%) i 25 » HAU Ry RSBy A4 B P U7 22(13.33%) B E i 1 25
BIREES T7(6.67%) 5 2 Il F5(100.00%) 2 AL T8 A T85 7728 © ARSI A S m 8 178
FZE(80.60%) 5% - HAURyEELf POS 267084 17 2E(10.45%) BB ¥R A A E 15 ZE(4.48%)

Grer DIEERASHA > A i N BT EARE T E S UL T8 T T BT BUREr
{E1T88 R/ NS R SRS B (PR AR R N2 B R, ~ R R REIRESE) 2 TRFR0K -
(C)H B NES RS T ERIWEE 53T

Tl g e eE N B A B S T BB S S AR T R BIMERE s R
HET 0 R NS B T B &S = (R -

R N EAS B S TR MEE 2 X XN RERED)  BREEHAESM TE% 2N
B LIERME(69.45%) Y > HEhHMGERE » SR M S N ERIHEE th IR

BRE > 2Rl BrEHILE 81.82% » &1Ftth 93.33% ~ B2& 5 100.00% f 235 85.07% -

R~ FHEBEAHE NERRBLE AR 7R 2351

Table 5. Cross-analysis between applicant qualifications and the introduction of service plans-1

YN 5 P
i LMl EFMG EWMeREE Emposzy W )
=i TE EENE  EANE BMATTE X
T % T % K % KB % KE %

BER 246  79.10 2 0.64 0 0 7 225 255 81.99

FEESHITE 6 54.55 1 9.09 0 0 2 18.18 9 81.82

EfEt 12 80.00 0 0 1 6.67 0 0 13 86.67 63.808""
B 8 100.00 0 0 0 0 0 0 8 100.00

EApaE 54 80.60 0 0 0 0 7 10.45 61 91.05

5 ¢ df=4, p<0.05% ~ p<0.01%* + p<0.001%** o
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Table 6. Cross-analysis between applicant qualifications and the introduction of service plans-2

AR TTE
HsE L BT Ehwis Hilldde BERULE st £
AR mmosE mfEh%E % B %
RE % RE % TE % TH % REL %

BER 2 0.64 18 5.79 0 0 36 11.58 56 18.01
FESHDE 0 0 0 0 0 0 2 18.18 2 18.18
G 0 0 0 0 0 0 2 13.33 2 1333 63.808"
Bar 0 0 0 0 0 0 0 0 0 0
B 1 1.49 3 4.48 0 0 2 2.98 6 8.95

5 ¢ df=4, p<0.05* » p<0.01%* + p<0.001%** o

R BB AN B TRRREE 2 X

Table 7. Cross-analysis between applicant qualifications and satisfaction after use digital tools

MR

&R IEH et
; FEEWE R il AR o X
Kt TR

KE % KB % KE % TE % KE% KB %
R 216 6945 71 2283 24 772 0 0 0 0 311 100.00
AT 9 81.82 2 1818 0 0 0 0 0 0 11 100.00
&fErtk 14 9333 1 667 0 0 0 0 0 0 15 10000 14263
Bme 8 100.00 0 0 0 0 0 0 0 0 8 100.00
B 57 8507 8 1194 2 299 0 0 0 0 67 100.00

£ 1 df=8, p=0.075 -

(EELENEZNEEEPN =S Ll YN Y e S i)
Rl aE NSRBI E S
REUT > I AR AR EE N RB T FHAREERRGE/ O R -
MR/ \NBR IV » B EH VAL T ITIH )T 2E(67.24%) /% % - HR Ry E i
O TATE TS ZE(15.52%) B R SR B iy A AR TR 5 9 (15.52%) - Afeh@ A H DU A S ST i 1T 8 5 3%

(712.73%)i % » B R Ry 8 i R e BB T 2£(15.15%)
EHEAZTTEALTIHIT2(83.87%) 8% % » HACRE POS ZITH A T72(8.06%)

B
o

i E=

SN=

TN

BARB T AW e — ST RO B - 45

T N A TE T 2R(9.09%) + R RTEIE
TGN

T E T ZE(4.03%) 3 B E & DI A L e8I T84 77 2£(80.00%) 5 %% » HA B sE 8 A e
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J32E(13.04%) BRI A A (F 53 (2.61%) 5 ALFFAEFE S LB A S ST B T8 7 2(42.86%) Bl sk
S BT 42.86%) R HURE; POS ZITEA T 4.76%) ~ ElmiEiiFE R 7%
(4.76%) s Bl A E T3 (4.76%) & i LIRS Te B 178475 2£(100.00%) 5 £ 5 HALLIEA
Z LI T I T 2 (100.00%) B 2 5 £ 78 2 TR SR AR AR I (AR B SR B R i dH & Ry e 25) AL
ST TIH T 2(97.44%) % » HR BBl POS ZITR a7 #(2.56%) » L7 3 TSR A
BICAEFERE ~ FEfe R R & R %) & DU A S T UL T 8577 25(100.00%) B £ 3 278 4
R A EBI(LAVEERSE - MR - FFRAEY RRSEE B %) IEA L TR THITE
(50.00%)8% % » HLI Ry (BB 5 75 5K(25.00%) B 3E i POS % L& /5 (25.00%)
Grer EHUEERFIHD > FrA HeE NSRS EA RS TR G S TT B AT T R R L - 1
TEFFEBEH DAE AL T BT 85T 2 (42.86%) B SR EU AL R B P T K (42.86%) By I > BEURAESF

e N b T B IR B T AR K -

T/~ PHEBRHEE SRR AR B AR 5 3 Z S #T-1

Table 8. Cross-analysis between applicant’s agricultural fields and the introduction of service plans-1

H AR5
BREE  SME EPME e e p
il TR BEHGE 2 éﬁ:iﬁ 8 2
XE % TE % XK % TE % T %

S 39 67.24 0 0 0 0 1 172 40 68.96

ke 24 7273 1 303 0 0 0 0 25 75.76
EFHIEY) 104  83.87 1 081 0 0 10 806 115 9274

B 92 80.00 1 087 0 0 2 174 94 8261

{EFF 9 4286 0 0 0 0 1 476 10 47.62
Bk 6 100.00 0 0 0 0 0 0 6 100.00 191944
HAh 5 100.00 0 0 0 0 0 0 5 100.00
2fEAEFEER] 38 97.44 0 0 0 0 1 256 39 100.00

3 fEA AR 7 100.00 0 0 0 0 0 0 100.00

4 FaEAEEER 2 50.00 0o 0 1 25.00 1 25.00 4 100.00

5F ¢ df=54, p<0.05* ~ p<0.01** ~ p<0.001*** o
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Table 9. Cross-analysis between applicant’s agricultural fields and the introduction of service plans-2

HNRBITE

s " et s =23 44IIA
B A R %;ﬁjdf @”ﬁ%ﬁ %Z/f I st 1%

EEEpIES T EJT % Ti% ——

TE % T % TE % T % T %
3 0 0 9 15.52 0 0 9 1552 18 31.03
Gz 0 0 3 9.09 0 0 5 15.15 8 2424
1 FEY) 0 0 5 403 0 0 4 323 9 726
i 2 174 3 261 0 0 15 13.04 19 17.39
1EFF 1 476 1 476 0 0 9 42.86 11 5238
ik 0 0 0 0 0 0 0 0 0 0 191944
HoAth, 0 0 0 0 0 0 0 0 0 0
2 fE4 EER 0 0 0 0 0 0 0 0 0 0
3 fE4 EER 0 0 0 0 0 0 0 0 0 0
4 A R 0 0 0 0 0 0 0 0 0 0
= 1 df=54, p<0.05* ~ p<0.01%* ~ p<0.001%** o
(M) EREA R4 AR B 35 N B 2 38 X o

PRt R 55 A S AR 0 2 5 S A B T B B FE A A I - R TR OT B I AR

JE o SIMTEEREUR o HEE NSRS S B T BB S 2 R (R ) -

R EREUR - FrA B SR AEEB R E A TR WEE S LR e L &
R BI R AR EE 5 79.31% ~ FEREAEEE 5 84.85% ~ RV EER 5 65.32% ~ Rib A
F5 80.00% ~ fEAFAEAEE G 71.43% ~ Bl 83.33% ~ Hifthi 5 80.00% ~ 2k 7 2 2R A A (L
A ERCRER A & B ) 66.67% ~ LA 3 R SEAE MR R » MBI F
ERi%)h ST14% AR 4 REAERRI(CUAEELE - FE - TRV R RREERES)

5 75.00% °
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Table 10. Cross-analysis between agricultural fields and satisfaction after application using digital tools

85

s s 2 2
%TE;E JeRE i WE mE ;Fﬁ% e
xS % KE % K % TE % KE % KE %
e 46 7931 11 1897 1 172 0 0 0 0 58 100.00
ek 28 84.85 3909 2 606 0 0 0 0 33 100.00
HHEY) 81 6532 30 2419 13 1049 0 0 0 0 124 100.00
Fit 92 8000 21 1826 2 174 0 0 0 0 115 100.00
P 15 7143 4 1905 2 952 0 0 0 0 21 100.00
Hig 5 8333 0 000 1 1667 0 0 0 0 6 100.00 23781
Hhr 4 80.00 1 200 0 000 0 0 0 0 5 100.00
2 AR EE A 26 66.67 8 2051 S 1282 0 0 0 0 39 100.00
3 fl AR A 4 5714 3428 0 0 0 0 0 0 7 100.00
4 FEEFEER 3 75.00 1 2500 0 0 0 0 0 0 4 100.00

5 @ df=18, p=0.162 -

(To) R EAR AR AR 5 S B P B T BRI R 2 5 S

TR AR iR P 55 N5 AR5 5 282 5 B FH B T B i B e A R M - 1T -ROT B ERRE
IMTEERBUR - HE  NEARB T RAE S TRERAEEABE ZRE ) -

R —4ERBUR > EA L TTBALITHH T E IR R MR (74.23%) B £ - R Ry (19.02%)
EAYLIE(6.75%)  BAFFRGEHRTZE > EIFFME « mE G @S G 33.33%  HAEN R
EHERETTELGE(100.00) 5 E : HAEN POS ZITRE T ELURE@3.75%) BE - HX
Ry IE(37.50%) B i (18.75%) + B A SE e SH 7 & B 5 K AR M= (66.67%) s £ > HX
FoIfiiE(33.33%) + BAEIIF AT R LI R M (90.48%) B £ » HRRimiE(9.52%) + HA
FESEB A EEH TR LIFH I (80.95%) B L - HR A (19.05%) -

Gro LHUEEREH > AL TTBATHTE - ElmEEEETE - B AETER
R A EEH T K Z R N NEEABU TERELIEE ME R T » MEAEREEERE
B FEEER POS ZITBE T FEALUNE /E -
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Table 11. Cross-analysis between introduction of services plans and applicant satisfaction after using

digital tools

. o 2
, i _— ) . IEH e X
AR TR IEE R T S KR s

RE % KE % KE % KE % WE % T %
Eo KEE -WAES 242 7423 62 1902 22 675 0 0O 0 O 326 100.00
e E 1 3333 1 3333 1 3333 0 0 0 O 3 100.00
S EIEEL S T 2 0 0 1 10000 0 00 0 0 0 1 100.00
EPPOS LITEAEHE 6 3750 7 4375 3 1875 0 0 0 0 16 100.00 2671455
i

E i S AT 2 2 6667 1 3333 0 00 0 0 0 3 100.00
Ty \FE X 19 9048 2 952 0 00 0 0 0 21 100.00
EilZeHE 0 0 0 0 0 00 0 0 0 0 0
B AT 34 8095 8 1905 0 00 0 0 0 42 100.00

&F ¢ df=12, p<0.05* ~ p<0.01**

7N FREzn iR R EE AR/ B
(—) R B T N R E T N A

» p<0.001*** o

AEHERNAAEERHERRPAFEENAE

Eady

AR B GIE R R

Ha

RIS T NS E E T E N R E IR SR E S EZMEE - AU ndtH
AGHEE AT 2 38 R EALMIE SR NS s - E(TRIGHE - [ 36 17 - IR
RRETFEE RS - REGREUR > PREAMERR T/ NI RS - SRR AR

Fhat BN AR AT R Ry £(69.45%) - HRIE(22.22%) 5 RS H/IMERLSE#
BB alF LB LR R M Ry E(63.89%) » HICRHIE(25.00%)(FRA+) -

il

() B2 M e 3 /N FR 3 3 S A FR R R SR B AR B RS T SR s T e A5 LAt 2

HZ B E

A B EEH 100.00%H s 2 fseith s 58 o/ NSRS F i o A B R AR A A8 FR S R R UL

X,

R REGtE  HUAERSISEREGEMREER ) -
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Table 12. The satisfaction survey of agriculture enterprises in small, medium, and micro-sized on the
project content and cooperation with companies providing information services in central

Taiwan

HH KE H457EE(%)
HEEBUAREEASEANTWEE EFEWE 25 69.45
TR 8 2222

Sy 3 8.33

RN = 0 0

FEERRE 0 0

&G 36 100.00

BIEHIRSEE RO L MRS EFEWE 23 63.89
R 9 25.00

S=yii! 4 11.11

RN = 0 0

FEERRE 0 0

A 36 100.00

Tt = R R R 5 rh/ N FR 5 A R S R R B B RS TR B S T S s A
HZ B HRESR

Table 13. The willingness of participation and recommendation of agriculture enterprises to the next year
project in central Taiwan

HH K& H457ER(%)
A EHATHFREER AR RS = 36 100.00
JiE 0 0

________________________________________________________ Mt .36 10000
EOA Bt EEG M EE BHERE 36 100.00
iy Sy 0 0

HaEt 36 100.00

fhamER i RE

—  REFIHEEEHRHFVERN ZFREX

S A A ok R R 4L 8 o BB P 5 (i B SR 1 £ B R > 35 V5 HH 20204 397 708 A 3% 8%
EXEENBREMTS  RELRERMFT VoGS - (efE & BIBUR B 50 AR R e 8 5k
Z BT R o DUSE R e A A T S T S R B B AV B - RS TR i e (B 2 B
SRR PRI EA  BIRAEET R ZAERD - R R EEE A BB
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BAEREE > BZGH2021FR L RN BT R R B A0 B R B B Bt & > REE
EMEREZERDFERESKBM T FEE > a2 B TH T E FRRGEHETTE -
EhmbEEREGTE  BERPOSEZ TRA T E  EmEHFEHTE  ERMAwWFEITE
HEilZ 2 TR BEERUEEEEGTEES RG> EZEEU TR RIEESTERENGH
BHRRZEATH -

AT £ B Ry S A 202 15 2 3 /N B 26 3 E A ] TR SR T AR R SR R i T B B
RAARHI 28 > HEERER > HE NERERES(75.49%) - BEARE TR Z T
T8 F R E(79.13%) » Hf L LUEELINEE TIRSFEEETE RS (G8.59%) /£ - HNEE
RELEMFEERD - EHRER - EHTRT/MIERREREERS  HENEREAZ
E - HRERFERHEGHBEEERE RVHEP HItERICEERREERT
U REEZERBAAETH - Hd EIZE H A s R &S Z — B LR X7 e
LINEREZEFHEEE - e BUZE A 5 I B B & EREAR -

FFEORTIRB R FIBTHY f5 FH B S BT 497568.00% 34 E FE B (T & SR A B b T

315 70.50%I5EE R 22 I A %5 Hﬁ%ﬁ%&%ﬁm%miﬁ RZEREEEFTW -
% — W B R AR T 7 3 G R B R R A 1T 9 2 IR B ] HEHEE AR > A
TR E B E Y B ER S L%%@Wﬁiﬁ%%ﬁ%ﬁﬁ DRI b 2 7 3t 3R e B
EHEE o MRS A TR IR (EE - PIRE(R HA S RN - o] DIEREE E PR gi iz
HEGES - BB EARE o AN ATRRR - SF Z B ELINEE HiRSEEHR
BEE - BT IREEARU TRRBHTE RSN - EEAFIE G B A FeralamEm > WRR
HH 38 N Z BRI T O B B > 5o o fR 0 25 e AL AR 40 12 B o o T2 2 4 0 L 5 i B TSR AL 2
RESE - E BB CEBETEEIMER - EARBEEGLHERAREGHE > LK H
A NE IR R B > BURE RIS B R At 2 B TRAYSE R - RAFAYE 8 B R 75 o 'E
GRERREMEZEATRE > NitEmENREEEEH HEELEEZRX > RZitan
B TR > WAEH ARG RFHIRE - EARFEGERECH LATBRRIME - &
e REZE -

T RERNHREERERARUER ZEZEERR

ARG IR - A E S B AFROR I A B A - EEA AR R G
MR TEE R S AR - MROFIRE Py B 3 A T B A - SRR A A
a CHYA R > B AERERDTE - AFERBIEAESE AT ARNEE - AFEE IR
B ~ AERE BRI TR A A sebee R pe ~ B = B AU SR - AR DR 5 2R TR L
DA K 55 A ) B A7 L A T i P D5 S 7 W B 4 1T B MR e i vy op N T
JERFMEESNEE R > BEEE - BT HFRERER T - BD I ER
S TR EEG > PR TplcAs > 8 SRR tr e 1 20 B A 2 (5 AR R e G FE i 2 7% - B R IR
R RS - TR T/ NI SR G & S TR BB R S R B E A - RIS R AV on ~ IR NI SR AR
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2021 EE T EREME EAA4Y180TEEM T B > 20224E# 1 £ 2707H - 1 1IE £ 4966.67% »
HEE@EMINERIREEELE  Ee i TEOHM RS EE N AR EERREETEE
RRE > Ry h/ MU R o R MG PR A B TR R A B 0 RIL R A
BRI T BN o] DU A B IR 7S S R D 8y T B3R Bt Y RN S B3k - BAEHH AFTR
BT TR A 0 QKB T E LA 200%EHA TH - ERSMATAT » L HE
MEFHRAGECRERNWEM TE > WIEFERRKIDIEETEREE Ve RUEE S 28
MEDR > BEWFISEYER - HERE 2B SEEHEHELHE B TE > DL
FlRE R AEAH o L B Y T 2545 -
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Ko HEE N e AR B R R B A B 75 07 ZE A B R - (s N BB AR H &5 >
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M4 EIECH: > ZEEEMSMLERE > MEMITHEE M EE RS T EERBELPOSE
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B > DRFHEERR > HILESHIT A ERELEAE BT AERG T EEHR - 51
A ERNMEE ARG EITE  FTEREAREEERNE ARG E G L T8
WHERTY  HOy@EHARELFZHFA » DB AL TTEALTTHH T2 (42.86%) 1 2 E 81 4
FEE T 2R (42.86%) Fy T BN AR EEAE T 2 S BB AT S5 = B P R R 1 A B R
Tk HILESEARRTEEEL 2 EETH - o] S FEE R 2 T T84 )7 F Bl R
i EEEH A EEHMTH -

S EBARNTAHEERIHBEEIRE

ARFE Z e F/INIEEE B TRE& WP BRGSO TH - 5RBR - BET
INRIIZEH DI E B — 8 TR & 3(99.76%) » AR EL 7 R RFR I ERAKRE B BT S 8
THRZER I 5ERREE - DUERIRES R - NI SRR R E TSR 7] DU
i TEEERE  DRERFHEEE, —HEREY - ERRETENEELE - A%
TLSATERELHPOSZ AT - PR 5 H B WA 5T R 5E Rk » WA LINEE J7 44k BLLINEREY)
HAY > BEESEERIEER > T EER - NitEsEE s TRHEE 2T
Ao FRSHBA TR > (EBAL RS EINSE BB - DIERE LB RS DT
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BN S E100.00%H 5 N B A ERAEEEFFEERU AR EM TS EHES
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BRA SRR B - IR IFb T o R AR R 35 40 i f i A R SR B AT B BOR - DU TR S B 2K
B BT

FEBRMETITH - B ERHEBCR 2 BB EBUN GBI EE R — » AR E
MRATF LA B ) IR Z R R B EBR S MR R RS 2518 FEVRE Pt
HEHERAHEFEF LR IR #R S BRRNCEEBF 3 ERMEFEHEEEN
BURBURHES B2 GO I A BB = - B EREHERKHNEETIERNE
FEfRAK - RO h It EERSH ERGTBCRBETHE - SBMAEEE RGN
e EFE TR - BE T4 B RN FBESR - AT ECTE2E > LEE2
BEERGREE NN > B ARREOREEEIL A B - R T HREBCRE - S
HEM B BORA G > DU B A AN R AR BRI AR A SR - NEEBBREEZ O MR RER
HE A A R 2 B - RIFEEEZHEE -
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Study of the Introduce and Use of Digital Tools
for Small, Medium, and Micro-Sized Agricultural
Enterprises’

Ssu-Ting Chen, Chien-Ming Wu and Yu-Chi Lee *
ABSTRACT

Digital management in agriculture is a future development trend in the digital era. The Council of
Agriculture of Executive Yuan (COA) has commissioned the Agricultural Technology Research Institute
(ATRI) to implement the agridigital foundation star point project accelerating digital transformation in
agriculture. The agriculture research institutions promoted the agriculture cloud digital transformation
works and assisted small, medium, and micro-sized enterprises to apply for digital services in the
agricultural cloud market, which was subsidized by the agridigital foundation star point project. To
understand the benefits of introducing digital tools for small, medium, and micro-sized agriculture
enterprises, we analyzed the survey data from applicants in 2021 so as to review which digital tool they
used and how they satisfied with it. The results showed that 79.13% of applicants were introduced a
digital marketing plan, especially LINE official accounts with ordering systems are the most popular. In
addition, 73.79% of applicants were satisfied with using the digital tools in their business. Moreover, to
understand the applicants' satisfaction with the content of the plan and the cooperation with the digital
tools service providers, another survey was filled by 36 enterprises, to whom were participated in the
agricultural cloud market in central Taiwan. The results showed that 69.45% of enterprises were satisfied
with the plan, and 63.89% were pleased with the cooperation with digital tools service providers. To sum
up, digital marketing was not only the main requirement of small agribusiness operators, but also met
their requirements. It is recommended to promote the explanation of contents and integrate use benefits of
the digital tool such as using ordering system combining with multiple payment methods and holding
relevant meetings or trainings to increase the willingness of introducing digital tools in agriculture

enterprises.

Keywords: small, medium, and micro-sized agriculture enterprises, digital transformation, technology consulting

! Contribution No. 1056 from Taichung DARES, COA.
% Project Assistant, Associate Researcher and Assistant Research of Taichung DARES, COA.
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H 2019 #E > i@ % i i & N R E IR R E HIREEAOR M ERDE - S
R ERIZEFIY - HERBAE EMAIRR » 2R EEL 2022 FREH Fusarium
incanatum-equiseti species complex (FIESC)5 [RE 7V EE N ER ALl o A BEEE AR ER
JRELRTRER A EER - B AL RS /K B th i (5 H BlFEE) 77 hl LS fm R A TR
JFER 7 - AL RRITEUS 4 BREESTER(FEOL-FEO04) © Ji [ MURIEAE R » SeEZUARAIG SR
5 tH BEE B R(FEO )Y B 41 B f0 - B S B R B ER IR M - BT e EEE A -
RN 8% B ) &) HEEE AR (Potato Dextrose Agar, PDA)FREEL |V ISR - HIFHAHEA
RAEHES  HEOROG  REZWMELE > AHBEEOOE)E - AT PREEZERE)
R fIF-(macroconidia) 7z JEREFHT-(chlamydospore) » #EEHZLF/ N T-(microconidia) &4 % -
#E— B F A internal transcribed spacer region (ITS) ~ B-tubulin2 (B-tub2)}; translation
elongation factor 1 alpha (EF-10)55 = {EEH 7 BT EFYILLE MM EkR T RBEZ
FIESC N2 F. sulawesiense (FIESC 16)E1 F. pernambucanum (FIESC 17) _{E53458f » X DL F
pernambucanum JIREAVESAEE » HESERORIEME - 1R EPkEE =& - UEFER
B~ B0 o IR - 3 5 TREEE AT L R EE R R MO - SRS THE
W B RAT B 258 B = S B IR DI SR M B S R 1T s e B U L AR SR A
VWS ERIEE F pernambucanum HNHIEEEE » ¥ F. sulawesiense RIJEHIEIME -
RASED | EE \SRIER ~ Fusarium incanatum-equiseti species complex ~ S 52 M 434 ~

Fusarium sulawesiense ~ Fusarium pernambucanum

[l

HiJ

PR N(Cucumis melo L.) » XAHK > HARINER BT REESUER TNEDLER K © RN
FEEEREEZ - EEENER - BENXENEIRE RIS R IT RS &R 2021 £51H - A5
EEEAFEAETEAT 88 A > QYERE 6%HER - REMUBRBEARIE/E - THERETTHS
N E IV ERSE - (EERERESURTT - SnEAEE R NG EEILREN SN E e

TE R R B DB R SRR S 1059 5
JTEb T B g2 T BRI RSB E B B ST & -
MTBIR LT B G SR B Y BRFThER S B -
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NTHEE 300 TTHIE(E > BEIRREAAED  HEREBEEMFIES - KB R R
wx 5 HE AR EERE - AR Y ROVRE o EEEIIE AR (H Pythium
cucurbitacearum Takimoto ~ P. debaryanum Hesse B¢, Rhizoctonia solani Kiihn 5 [#2) ~ TEZRHY H 5% (0
Podosphaera fuliginea U. Braun & S. Takam.5 [#2)E25E 5% (0 Peronoplasmopara cucumis Rostovzev
SHEE) ~ R PRELH B HY &5 (HH Didymella bryoniae Rehm S[#D) ~ N # 6y SA BEAR 5 7
(5 Monosporascus cannonballus Pollack & Uecker 5 [#E) ~ & _EAYANE M B BHH (B Pseudomonas
pseudoalcaligenes subsp. citrulli Willems 5 [f2)Z5E®

H 2019 % 2022 Ff - FFEEE AL REE NREN Z AR E RS CAOIRVIFEREDE - B
BEH MR O OBAIRES - RARBEBY - RREE HER RE R iEpe RIERESE -
LA ER AP B B 1 R A [E)  EEHE SN SEREEER - BCBET Fusarium incanatum-equiseti
HETEEE(FIESC)A F sulawesiense (FIESC 16)E1 F. pernambucanum (FIESC 17)5 [FEAVET RIS H
2(17203)

FIESC FF¥[EZ - ARIEMSEEA - 8 - BERRE EEESEC - BRTRaises i
internal transctibed spacer (ITS) ~ translation elongation factor 1-alpha (EF/-a) ~ calmodulin (CAM) ~
partial RNA polymerase largest subunit (rpbl) J partial RNA polymerase second largest subunit (rpb2)
% 5 AN BRI Z LA 51 73 2 (multilocus sequence typing, MLST)&55 » 53 By 33 {E#4 R (fofd
(phylogenetic species)®™*” o Z{EHE A TREEERATFHEZL T » W F equiseti (FIESC 14) ~ F incanatum
(FIESC 23)iE R HEMEHET - F ipomoeae (FIESC 1)iERy A TAREH"" % F clavum (FIESC 5)
F. equiseti (FIESC 14)F; F. hainanense (FIESC 26)RI#: sz F R KB/ NE F&aE A ME G E
(mycotoxin)®'? < FTAEFAETE « BAKPEE ~ ZRE - PRI REESH - AL FIESC MRER
JRRE ERRES 0 - B E R R AR AR ORI O %A 89% - 995 15%
w9 ERIE% 2,200 B30 AR R EERTRE" (B H AR R AE
B o PRIRE - ABHFER I RE Koy + 7 AR AR = WA [EIRF el R B A E 22 EE R E
R PRSI GBI TE 2 275

MRERTTE

— RRR D BERIE R

HEALGTE /KA - ZCRRHES - Z2hmis HEREPHREEEERAR - DU B AR
PREE A R YT T 5%5 mm BYAHSESE - A 111 AV /KB 95% R & T4 5% 30 secs » 7
FIER/KRAR - FIUE 1.5%HZ588/KIE 5 (water agar, WA)RSEARET > IR ERL 28°C ~ 12hrs SR
55 & (Sanyo, MIR-154)1 » 3 RILFAHMEB VIR —F& - B2 5 Zw®EMEEA (potato
dextrose agar, PDA)EFEEL T 52 paif L « ARIBAN FIBEAIREA - REPk4RsE FE01-04(%—) - 1%
b H -
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Table 1. The identification code, collection date and location of each isolate used in this study.

Isolate number Date Location

FEO1 2020.12 Xiushui, Changhua

FEO02 2021.01 Tianwei, Changhua

FEO3 2021.01 Wauri, Taichung

FE04 2021.01 Waufeng, Taichung
=~ RERMEAIE

(—) P

BERL AT B FIHOMBSUE B N % IR 1 98 » 1953 B 4 SLIETTRISRUEIERE A - 5371
Pk FEO| BERE /4605 CUMTRAR - SIGALAT /(5 CURSTAN - SREFS9 SRR 75%8H%
% » THIR UV ((T 20 mins FTHH - & R4 R TA LN S8 b 3 @I 2 24
PR LISHB LA IRAY S mm VE - (ERE S LIRSS » S90 2 SRR SRS CURMIAL - RS
SOHTAE S mm GLEEHE FEO] H4RSEERZE (1 PDA BE - SRR I B UE R EHREEG D - AR
SHUIEE KT B RORIEF > 24 hrs (R FRYRUTRIE, » FLR 308 THSHBIZ2 10 08k
SERINTE -
(7)) SR

SR AN T LA R 4 S BT SO REDH B N RERE LR 4
Rr - SRS - Seh 2 T TRIAAHREERE - 1L 5 mm $TTLSIBIES4A0E - PRSP | -
(5 P BI R FEOL ST IRME IR » SRR FIIRS LRIBEA NIEEI4 PDA B2 - 52 2 (770 T
WRIRERE » JE LI K T B BPR FEO1 7836 I )8 Miracloth (Merk Darmstadt, Germany)
i#76 » BOR 10° spores/ml 2 Fi TRV » FRFFREF LoVASTALH 4 L 100uL TR0 - B8
SRR _L 100uL #EE/K - SR RERUEAEHREER D » RS K AL E B R
7+ 24 hrs SIS TR MOTHIEE - B G0R TN SR
= mREEE
(i

S AR DL LT SRR 28°C ~ 12 hrs SEIAIBS AT + 6 RIGTUNBIZE AT
B - A BLEAETE - PRETBHER WA © 14 B RS T IAIR TS -
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(D) FRGRR G 1

MEIME ST B A - DIBHEEREIUD 8BRS A 1.5 ml (YERLLE - BUE-80CEREEH
10 mins - FI|FTEYIELNES DNA 46/E3 75140 (Quick-DNA Miniprep Kit, Zymo Research) ¥HEUEE
FLRIAE DNA - 1% DURFE 5 [ F 51 T3 & I 2 $5 52 i€ (polymerase chain reaction » PCR) > H1ig Y
B ELRE ¢ ITS (ITS1:5°-TCCGTAGGTGAACCTGCGG-3’ ~ ITS4:5’-TCCTCCGCTTATTGATATGC
-3")69 B-tub2 (Btub2Fd: 5'-GTBCACCTYCARACCGGYCARTG-3'~ Btub4Rd: 5'-CCRGAYTGRCC
RAARACRAAGTTGTC)"? « EFI-a (EF1: 5’-ATGGGTAAGGA R GACAAGA C-3’ ~ EF2: 5-GGAR
GTACCAGTSATCATGTT-3")*" s PCR 7 JE{& (4 B85 4 7 JfE (denaturation) 94°C 5 mins > F§ 94°C 45
secs ~ &L [z E(annealing) 52°C (B-tub2 ~ EF1-a) B 55°C(ITS) 45 secs ~ EF X [ (extension) 72°C
2 mins £ 35 {E{EERZ - #E{T 72°C Tmins AVERKIE - FARREFN 4C « EF X HFEEEYIREL
INEHELT -

B L A 4 SREEER R —) K 20 RSB FEIRGER D) - 255 HEBIBZR EY)
Ffir&E & HE (National Center for Biotechnology Information, NCBDEU{S: - Fr51| 22 (s A
BioEditor"”» L clustal W JEEAE®Y ME(THES S HT(alignment) » FEEME A TEfTRE PR BLRER -
Wi BF = BRI - & BHTAVFEYEH MEGA® SRS AT B2 A(Neighbor-joining) 81 7
SRA A ET - RGBS 7 S SR DASERT 73 B (Bootstrap) 1T 1,000 ZXHUEE AR -

~ 2| RIS

SEBE YN E R 5 AN IR S AE4C 8k 2 FOE T #E 78 4% - 188458 5 R[5 HI b
b L e 1 B PR R 2 M, - (st 2B B FE 50% = F8 B (Trifloxystrobin) A S H K Bl (22 & 7
HEAR AR E]) ~ 75%VUE F4HE (Chlorothalonil) R & M7 B (FEOERE T AR A E]) ~ 50% H 55
(Carbendazim) KRR ] 2 SERHI AR PR A 5]) ~ 30% 36 Se ik (Fluxapyroxad) /K 2 (228 L0 i e
AR E]) K 40%3) KK (Fluopyram) /K BEH(Z &8 H RS AR A E]) o H il &R 73 B LAARORE 0 ~
1~ 10 K 100 ppm > JHIEK 4 PREGAE PRV SR RS A3 208 GEREET 5 B -
&R RERA AT AL B 0.5 mm FERSE » “PREPSEERIHY PDA | - FFER 28°C ~ Jtlg
12 hrs FYESEFET - 3 Hi% - BUAHIREERER SRR 3 (B 1L » SUsk R IB & R RGBSR -
W EHANHER - f TSR EF AN SOpL JEE B 10° (I T-ROER - $9 2B 48R 1.5%
WA | - BFEREIRT 16 hrs 1% » JRARFISHHNEE THIZZ 200 AT Sfk B3 2R RIDE PR R H
LS
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Table 2. The reference isolates used for phylogenetic analysis.

Species Strain number ITS B-tub?2 EF1 References
E acuminatum LC13791 MWO016644 MW533990 MW620105 23
E acuminatum LC1379%4 MWO016647 MW533993 MW620108 23
F arcuatisporum LC12147 MK280802 MW533837 MK289584 22
F. arcuatisporum LC11639 MK280840 MW533836 MK289586 23
F. asiaticum LC13773 MWO016607 MW533962 MW620068 23
F. asiaticum LC7143 MWO016637 MW533984 MW620098 23
E citri LC13698 MWO016525 MW533847 MWS594368 23
E citri LC7937 MK280797 MW533849 MK289640 22
F compactum LC13700 MWO016527 MW533850 MW594370 23
F. guilinense LC12160 MK280837 MWS533851 MK289594 22
F hainanense LC11638 MK280836 MW533852 MK289581 22
FE humuli CQ1039 MK280845 MWS533857 MK289570 22
F incarnatum LC13705 MWO016532 MW533871 MW594375 23
FE ipomoeae LC12165 MK280832 MW533878 MK289599 22
F irregulare LIM1544 MWO016538 MW533886 MW594381 23
F kyushuense LC0725 MWO016613 MW533967 MW620074 23
F nanum LC1384 MK280842 MWS533890 MK289611 22
F. pernambucanum LC12148 MK280778 MW533893 MK289587 22
FE sulawesiense LC12170 MK280841 MW533908 MK289604 22
FE tanahbumbuense LC13726 MWO016553 MW533910 MWS594396 23
w2

— REHEBE

PR IRIE R R RERT RGN RRG S L » BUEERE L HIRAEEE - /KO=IRMIE - BEEA R
2 RIGHET - MR R RAEE O BN ERRGRNRAES - VIFRER - WEHSHE S
&~ AMRBER(E) -
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B — R LSRR E0R - HERPRE IR EIHA ~ B) ~ MFERHBE(C ~ E) - H Ay REEE
e E GBI RER(A £ D) HEEHARREEIF) -
Fig 1. The symptoms of Fusarium fruit rot disease on muskmelon. The brown spot (A and B) with sunken

symptoms on matured muskmelon fruit in fields (C and E) and the brown color mycelium were
observed and colonized on the fruit surface (A to D). Pathogen invasion of fruit (F).

=~ RIRMRIR

FRFRR M FEOL 1% - FFEBEZRE] 4 X - RREFVOZIRMIE - EEPSH OES - VBRRE
SAGUERHERE S AR > G R EEHAE P RR(E— - A 8 B) - £)R & FEOL 1%
BZ 4 RERESR SRR TS - RREFLEMOCESES - FHEBZRIE 10
Ko REFGEREERA > ERZFEEVH - BREFHINREREARNE - EREHRRE
FAHSk B ] T EER EH4R(E — ~ C #1 D) - sl AR EERAVEIRA - HEREEL - EHD
MRE G SR B - B SR IR BRI E R - ftsepete T ZUARI(Koch” postulates) ©
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& R URIE R E R FEO1 2R MENEEER - BER B HERE S TR ER B (A)
HEGE OB H S R E - WA MREARBHSAFUR) 217 HATBFRC)
EEGPRE(D)R - #EERRELEWE  EEAR MR AL -

Fig 2. The pathogenicity test of FEOI isolate on muskmelon. The tested isolate could infect the mature

198 kAl

fruit tissues (arrow) with wounds (A) or without wounds (B) by using mycelium and conidia as
inoculum sources. The tested isolate could cause symptoms on the young fruit surface by using
mycelium (C) and conidia (D) as inoculum sources, but the pathogen could not invade the
under-surface tissues.

= REEHETE

HEE VR @ R A0S s ik (st - 7Y PDA B4R 6 RAJREI 8 /iy > EAEHT ~ RIgE
M RAERSRE =) - 7t WA B4R 14 K& - EARKEF RERAT  SEEI/ M - K
7 B 4-5 (B s (B 0Y) - (R E T RERS 0 WI2E TSR B Fusarium semitectum (Fusarium incarnatum)'® -
R ITS ~ EFl-o. ~ B-tub2 26FE R » TsE 4 S ERET Fusarium incarnatum-equiseti
species complex (FIESC)> E.tft FEO1-FE03 £ F. pernambucanum (FIESC 17)>FE04 R[5 F. sulawesiense
(FIESC 16) ([87) «



100 ZhEEEN RS RERE 1/ \ ]

&= FERARERE ZERIPR - SR R IR - BEEG R -
Fig 3. The colony type of the tested isolates on PDA in this study. The left part was the surface view, and
the right part was the reverse view of the isolates on PDA.
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Fig 4. The morphology characteristics of the Fusarium fruit rot disease on muskmelon. The isolates
formed macroconidia on monophilades conidiophore (A), and the tested isolate could produced
single or chain chlmydospores on Water Agar (B to C). The macroconidia were observed with 4-5

cells (D to E).
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97% | ‘- Fusarium pernambucanum LC12148

Fusarium irregulare LC13711

96%| Fusarium sulawesiense LC12170
96%— WuFeng FE04

Fusarium guilinense LC12160

9

FIESC 16

06% |_|: Fusarium incarnatum LC13705 FUSC?HU{’H rncqrnatum-
96% Fusarium tanahbumbuense LC13726 equiseti species complex
Fusarium hainanense LC11638
96% L Fusarium nanum LC1384
Fusarium humuli CQ1039
9% b | — Fusarium citri LC 13698
96% L— Fusarium citri LC7937
96% Fusarium arcuatisporum LC12147
Fusarium arcuatisporum LC11639
96% Fusarium compactum LC13700
95% - Fusarium ipomoeae LC12165
Fusarium kyushuense LCO725 Fusarium sambucinum
[ Fusarium acaciae-mearnsii LC13773 i |
96% - Fusarium ussurianum LC7143 =pEciascompiax

[ Fusarium acuminatum LC13791 Fusa”'um tricjnctum
97% L i i ¥
Fusarium acuminatum LC13794 species complex

0.020

94%

95 |

7~ AT RIS B Sl Bk B P = (B R S R 2B B D = @A R & R B (TS,
B-tub2 and EF-10) 73 #7 Z & BB P48 R -

Fig 5. Three-locus combined dataset (ITS, [-tub2 and EF-1a) showing the phylogenetic relationships of
the Fusarium fruit rot isolates in this study and the reference species within the three Fusarium
phylogeny species complex.
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(ppm) ©
Fig 6. The fungicide (chlorothalonil) sensitivity test of the isolates of Fusarium rot disease on muskmelon.

The numbers mean the different concentration (ppm) treatments of chlorothalonil.
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TEFE RS ARG LR, - FERERET GRS LT - RAERHaa S - 280 > EEPEAR
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FEA L 2 3 AR BRUGE » #8itesz R B RN m(E(E - @R R E RSN N M
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Characteristics and Fungicides Sensitivity of
Fusarium incanatum-equiseti Species Complex which

Causing Muskmelon Fruit Rot Disease in Taiwan'
Yu-Fang Huang >, Chao-Jen Wang * and Hui-Ru Pan °

ABSTRACT

A newly emerging disease with brown spots and water-soaked symptoms on muskmelon has been
reported in the central region of Taiwan since 2019. The fruits showed crack and rot symptoms and made
severe losses to the yield. The symptoms are similar to the Fusarium incanatum-equiseti species complex
(FIESC) which has been published to cause the fruit rot disease in Taiwan in 2022. To clarify the
characteristics and controlling methods of this pathogen, four isolates were collected from the diseased
fruit samples in Changhua County (Tianwei and Xiushui Township) and Taichung City (Wuri and Wufeng
Dist.), respectively. The pathogenicity test results indicated that the FEOI isolate, using spores or
mycelium as an inoculum source, could infect the muskmelon fruits without wounds and causing the
same fruit rot symptoms in the field. These isolates could produce abounded aerial hyphae with white,
light orange to pink color on Potato Dextrose Agar medium and accumulated yellow pigment on the back
side of the medium. The macroconidia and chlamydospore were found in all tested isolates, and no
microconidia were observed. The multiple sequence alignment method was used in this study with
internal transcribed spacer region (ITS), B-tubulin2 (TUB2), and translation elongation factor 1 alpha
(EF-1a) gene sequences. The phylogeny results indicated that the four isolates could be attributed to
Fusarium sulawesiense (FIESC 16) and F. pernambucanum (FIESC 17) in Fusarium incanatum-equiseti
species complex (FIESC). Moreover, the sensitivity of FIEST isolates on five fungicides (trifloxystrobin,
chlorothalonil, carbendazim, fluxapyroxad and fluopyram) were evaluated with the inhibition efficacy on
mycelial growth rate and spore germination rate. The results indicated that the Tianwei isolate strongly
resisted trifloxystrobin and carbendazim. Furthermore, the inhibition ability of fluxapyroxad and
fluopyram was not practical for the tested isolates. The chlorothalonil had a significant inhibition

efficiency on F. pernambucanum, but not on F. sulawesiense.

Keywords: Muskmelon fruit rot disease, Fusarium incanatum-equiseti species complex, fungicides

sensitivity, Fusarium sulawesiense ~ Fusarium pernambucanum

'Contribution No.1059 from Taichung DARES, COA -«
’Research assistant and Assistant Researcher of Taichung District Agricultural Research and Extension Station, COA.
3 Assistant Researcher of Taiwan Agricultural Chemicals and Toxic Substances Research Institute, COA.
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