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1. BRI RENEHEECHESHI B EERELTE
Table 1. Effects of green bamboo fragment nursery medium on plant developments of
Celosia plumosa ‘Castle-Scarlet’.

TENV/V) 2 E e bt i FEREEE b REZE HE AR
Medium Plant height  Plant width  Fresh weigh ~ Dry weight = Germination rate
(cm) (cm) t(g) (8 (%)

FEVTRRED) PRk A=2:1 2.6¢ 13¢ 0.02 ¢ 0.004 ¢ 92.8a
KETRYREY) © PR =1:1 25¢ 15¢ 0.02 ¢ 0.004 ¢ 89.5 ab
ST Vel =122 49b 29b 0.11b 0.015b 87.1b
AR TTRIEY) 224d 1.1d 0.01c 0.002 ¢ 67.6 ¢
T/ & (BVB) 71a 57a 0.48 a 0.051 a 87.6b

[FF TS RIHRIFE ZORIE LSD B MEHIBEAE 5% /KUEE AR -

Means with the same letter within columns are not significantly different by LSD at 5% level.
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R2. ETMEYRIENEHEE ECR-BIL EamBLTE
Table 2. Effects of green bamboo fragment nursery medium on plant developments of
Torenia fournieri ‘Summery Love-Burgundy’.

TEV/V) 7 e Je i AR M RESEZER HAZR
Medium Plant height Plant width  Fresh weigh  Dry weight = Germination rate
(cm) (cm) t(g) (g (%)

FEVTRRRY) ¢ YRR =21 0.5d 0.9d 0.006 ¢ 0.002 ¢ 912a
AR TTRIEY)  Yeik f=1:1 0.6¢ 12¢ 0.007 ¢ 0.002 ¢ 87.7b
TR © YR t=1:2 13b 2.6b 0.029 b 0.004 b 90.4 ab
AN 0.4d 06e 0.004 ¢ 0.001 ¢ 82.6¢
THE/E(BVB) 32a 54a 0.141 a 0.018 a 88.6 ab

[FFTH S BIHRIE FORE LSD BAFMEHIBEAE 5%k M2 AR -

Means with the same letter within columns are not significantly different by LSD at 5% level.

W

DAKIAR/INA 1 em ZAFTT AR R BB E - IAREAERTES TR LB 5307 - DRGSR
A EHETEEEMEHAEREE A - TRERER - IR E pH
fE(1:5)/TH2 5.78-6.02 ] » ¥ eV RERE LLE =¥ pH 85 » i E BVB 5.44 Fyiy
A5 » E907 R A B B YRR AL P R Y FBOERT 0.55-1.51dS m™' R » (AT E B NS
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fR1=1:1 REIRERTE R H R - EERIT YR SR ARy 254% » (RoK AT
B 66.8% i » SITREY) © Bk =12 (EIE T ENE R 65.8% » [AIEELI 22T
R WD) i B A 38.9%(5R 3) » S/ M B IR B B HE] ~ YR B SR AR R A TR SRR
T AR R TR B[S AH B SR AH EE B i = » o3 RIS HE HR SRR 37% 5 19% » THE M E RAK
53Ry 30% 5 5% 3 WAH LR DU ENME R 65% @ #ITRI Y & ek +=2:1 Kk 52%
(& 1) -
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& 3. BT RIE T B IR E AR

Table 3. The physical and chemical properties of green bamboo fragment cultural medium.

EVIV) pH(1:5) EC(1:5)  {ERE%E NEFBRE ks AN
Medium Bulk density  Air fill porosity

@Sm?)  (gem?) (%) (%) (%)
TR | PRk =2:1 6.02 0.98 0.17 13.8 314 53.0
VTR ¢ ek =101 5.88 1.24 0.18 6.3 337 60.9
BTIRTEY) © YR 1=1:2 5.78 1.51 0.19 6.3 342 65.8
BRI 6.02 0.55 0.15 17.2 254 38.9
TEAE(BVB) 5.44 1.58 0.18 5.1 370 66.8
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Fig. 1. Three-phase distribution of green bamboo fragment cultural medium.
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LA e B B el RE R AR - Ak R AL Sl ekt MR R - i
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— - BEEREHUNEEEEHEREHANREBTZEE

TR TRV B RN 0-4 g L AR R B » SIS E O — WA
FHATE REUR - HMRMRE LI 5 /B +2 ¢ LY BB 21.7 om By ~ BOEH0 g L GEFR N
HEAUpRER)16.4 om Rk 5 ERLIE A2 g L' KA A4 g L BRERE © SRR
M Bl S B R P A2  SE P SRR LI e+ g L B by 32.0 - HOBBC /B +2
g LR - SRS BL T B R R AR Ry 22.1 5 EARQ018)4E 6 H 4 HFFEE HZIE4
B REREE 9.1-11.2 ¢ » H PRI BC 5/ B R ER o) - R BB IS S E N R
FEAHGE - A TE MR - R ERRT 2 R R (R 4) -

R4 FRTTEEANTERNAEREHEE B2 - B EB R E
Table 4. Effects of base fertilizer treatment added in green bamboo fragments media on

plant growth in Torenia fournieri ‘Summery Love-Burgundy’.

B FE R e JEiE R SRR TE25

Treat of base fertilizer ~ Plant height Plant width ~ SPAD reading of leaves  No. of flowers
(cm) (cm)

B HAE+0gL! 164 ¢ 14.8 d 23.9d 9.1b
B A E+ gL 19.7 ¢ 20.5b 26.4 ¢ 11.1a
BN E+2 gL 21.7a 23.0a 30.0b 109 a
AN E+4 gL 20.7b 23.6a 32.0a 10.1 ab
BRI/ B CEIR) 18.3d 17.1¢ 2.1e 112a

[FFTH S BIHRIE FORE LSD BAFMEHIBEAE 5% kM2 AR -

Means with the same letter within columns are not significantly different by LSD at 5% level.
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JEeE 2 ARG B iR IR AR B s ~ BB E AR - IR R S PRt 2 A
e H 9.9-10.4 K7 - pRBRfE A FAGERE N G BRERR TR e G T e B S FE (LY E
RALE(ra) A EHIRE N - O E I RE A B R - Bl E+4 g L
PRERRIAR, + {677 BASDURIR A 2 B 5 B 5 /B +1 g LY BRBE A0 23.0 cm »
1B IR A M 17.3 om 3 SPERFERL A 0 TRk SR IR ARG 5 /B +2 ¢ LY RS
B4 g L B - AR RRAE - RO A8 10.2-11.0 £ - DIRCA M E+4 g L R
HREHNERD - GBI BEPIEC 7 i B AR R < 2 RE (LT R Y S IR E A o
B fLE(ra) R B2 A - GO BRI s - BN E+2 g LR
BAR 5 167 RN TEC T B R B R BB - 2 FEEEGR S) -

FHAEABETS A - B 5 B — AL R BERITRL BRI e N 2 R i A E E A
Rf - FERKTTRMEIBC T B TIIREAE B RIF - PR ~ [RIBFA R EIEIEVIRIRREE - BT EE
ARTRINELAE 2 ¢ L™~ BEFEAL RN 1 g L' DU Z ARSI R BENEIRR B - BE € AE T 8
BFEEER NG ~ AL R E O ER R -

5. R EEC AN E AN INERE IR E AT BRI BT R A E B 2 &
Table 5. The growth effects on base fertilizer treatment of green bamboo fragments
medium in poinsettia ‘NPCW10167(NOEL)’ and ‘Bonprilipcom’.

B Prisn iR R BEREERGR BT TEFER
Treat of base Plfmt Pl'ant No. of SEE Color of bracts Diameter of
e T e Dronehen SPAD ™S G AL BRI e
L a b

=S TE0N
BAME+0gL"  373b  53.0b 99a 52.0 ab 42.0a 3582 10.9b 23.0a
B8+l gL’ 392a  53.8ab  104a 522a 41.0ab  358a 10.7b 23.0a
o ME+2¢gLl!  380ab  543ab  103a 50.5 ab 40.6abc  35.6a 10.7 b 214b
B ME+4gl’  395a 562a 102a 50.1b 39.1bc 34.7ab  10.0c 21.5b
B8 CEIR) 345¢  50.0¢ 10.0a 471 ¢ 38.6¢ 34.0b 12.8a 173 ¢
NER
FAME+0gLl!  223b 309D 10.0b 57.4 ab 40.7ab  423a 9.4 ab 1442
B8+ gLl 221b  308b 10.5 ab 59.0a 424a 42.8a 9.3 ab 139a
B E+2¢gLl!  240a  312ab  10.6ab 57.7 ab 395bc 42.1a 9.1b 1382
WnE+4gl’  240a 323a 11.0a 58.7a 40.0abc  422a 9.3 ab 14.6a
B8 CEIR) 223b  305b 102 b 547b 39.0¢ #2.1a 10.1a 125b
[FITTESCFRIARIE A8 LSD S HIBETE 5% /K HEAZ BURNERTE -

Means with the same letter within columns are not significantly different by LSD at 5% level.

8



TR Y E TN BLE AT PR B SR

ZENRK

TTHEEEEZ A - 2017 - 106 FFRZEMET T3 - TTHFiEEZES -

ZEEH RSN - 2009 o fRTTEBERVIE A TS o BhEE AR GTiRER 66:21-30

BRERA ~ A ~ BRES - 2002  Ju+—F R R EERDERE - PhEE RS SH
AR CRER) -

Bz ~ BUBR ~ S - 2006 © GEHEREANEIERIRBENME IR - PhEEEESR Y
Wroeses 60:31-38 -

BRI ~ BEPSHE - 2009 o #RPTRUETE LT o PhEE SRR IGHRTTB HE o p.1-4 -

FERKIHE ~ £3ERE - 2003  BEFRERLEET /T E VIR M i B EREAL - PR RS R G e el
52:32-44 -

Chen, Jianjun, D.B. McConnell, R.J. Henny, and D.J. Norman. 2005. The foliage plant industry.
Hort. Rev. 31:45-110.

Joiner, J.N., R.T. Poole, and C.A. Conover. 1983. Nutrition and fertilization of greenhouse crops.

Hort. Rev.5:317-403.



107 FERHSGE TR TR R R & i

Development of green bamboo fragments in the
floriculture media

An-Na Wu and Ya-ching Yang

Associate researcher and assistant researcher
Taoyuan district agricultural research and extension station, COA

annawu@tydais.gov.tw

Abstract

The study was conducted to evaluate green-bamboo fragments on the nursery medium of
bedding plants and develop cultural technique on raising ornamental quality of potting plants. The
plant height, width, fresh weight and dry weight were better in the media, bamboo fragment: peat
moss=1:2(V/V) on Torenia fournieri ‘Summery Love- Burgundy’ and Celosia plumosa
‘Castle-Scarlet’ seedlings compared within four nursery medium with different contents of
green-bamboo fragments, but ‘BVB’, the commercial nursery media was more vigorous than green
bamboo fragments medium. The pH, electrical conductivity, bulk density, air fill porosity, water
capacity, water-holding capacity and three-phase distribution of the media bamboo fragment: peat
moss=1:2 (V/V) were very closer to the commercial nursery media. The growth effects of base
fertilizer(N-P,0s-K,0=14-11-13) added treatment of green bamboo fragments formula media on
torenia ‘Summery Love- Burgundy’ showed the plant height, plant width, SPAD reading of leaves
were better than customary media. The treat of base fertilizer 2 g L' added was the best to potting
torenia. In addition, The treats of base fertilizer added in green bamboo fragments formula media
were conducive to grow on poinsettia ‘NPCW10167(NOEL)’ and ‘Bonprilipcom’, raising the
SPAD readings, L and a value of color of bracts specially. The treatment of base fertilizer added
above 1 g L' in green bamboo fragments formula media, the plant height, plant width, and
effective branches of potting poinsettia would increase compared with customary media

significantly in the trial.

Key words: Green bamboo, Nursery media, Bedding plant, Poinsettia, Physical and chemical

properties of media
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Fig. 4. 2015-2017 wholesale price of gree onion.

Fig
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BRI R A BT, https://amis.afa.gov.tw/main/About.asp

Source: https://amis.afa.gov.tw/main/About.asp
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test » LSD test) &R B A 7]z 2252 - EEREMEARIELL PerformanceAnalytics 44 » #ETTREEE
FHEAGRE AT -

e
— BHEFHREEHETRNECTE

B EEERS R E - RS EHER - S E SRR BERZ TR | s - 1
TERFHIE S AR E - RGP EERE 2 - [HHEE - SR E R B
B o NFIRHYIEIE . SR 58.5-70.2 g - pRBHfAIERARE 2252 - PR/ 49.8-61.9 cm - (LA S
HRETEZ R 61.9 em i > 4~ 5 Je 6 AR Z PR AIIRBREE 7252 - 8 HREHH.Z bR 49.8 cm
A o BER 9.3- 114 em > (DL 6 HFEIEC BE8HR 114 em ik > 5~ 4 )k 7 HHK > 8 H 9.3
om FeA o TEETELAR 6.3-8.4 mm - RERFAIIERARE 25 o S BERN5.3-6.7 » R B MERTE A2

R EHHERE - RS EHE - EHER BRI AE | s - 8
fHAEH R R HEE - i R R A B I IR 2 R - A
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MEIEC BHEEE 61-73.5 g - paBHRREAE 225 © #Ri5 56.3-57.0 om - R PHRIMERAZE 2 0 - ZEH
£ 10.4-10.5 cm » FRE MRS 72 52 o TERS EAR 7-7.7 mm » GRI MRS 72 52 - 478885 6-6.3 -
Vi PR PR e 7 B

= 1. BENBEREHTENELEEREZE AN

Table 1. Analysis of variance for green onions subjected to plant date and spacing.

TEFE FHEE e TERR TERER
(cm) (g) (cm) (cm) (mm)

TEFERTHA
4 H 58.5 b” 57.5 ab 10.3b 7.1 ab 53b
5H 744 a 61.9a 10.9 ab 84a 6.4a
6 H 562 a 59.9 ab 114a 7.5 ab 6.2 ab
7H 735a 54.4 be 102b 7.4 ab 6.7a
8 H 70.2 a 49.8 ¢ 93¢ 6.3b 6.0 ab
H# ANOVA-p 1§ 0.68(NS) 0.016(*) 0.004(**) 0.08(NS) 0.13(NS)
FEAE % (cm)
15x15 61b 56.9 a 104 a 70a 6.1a
15x20 62.7b 563 a 1052 72a 6.0a
20%x20 69.1 ab 57a 104 a 77a 6.1a
20%x25 735a 56.5a 104 a 75a 6.3a
FEIEZA ANOVA-pfE  0.06(NS) 0.91(NS) 0.98(NS) 0.42(NS) 0.55(NS)
z: [ THCF IR R iR LSD 7 S IS5 5% 7 /K HE o % 2 % % 7P HIRER 5% 1% 2§l

F/RHE

z: Mean values within column followed the same letter are not significant different by LSD test at 5%

probability level. *and** at the 5% and 1% probability level, respectively.
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T EE IR B 2 S RS~ PR~ ZE R - TEH AR ~ o BEL AR
AN 2 » BEEEEE 52.2-84.5 g 0 BRiE 47-62.7 cm » BEESE: 8.8-12.1 cm » ZEFRH K 8.8-12.1 cm >
Sy EEEN 5.3-7 -

& 2. BERHREZEHTENE AERR

Table 2. Effect of plant date and spacing on horticultural characteristics of green onions.

REAERFH]  MEIE®E HEE PR R EEER EER

(date) (cm) (8) (cm) (cm) (mm) (no.)
4 H 15x15 54.2b" 573a 10.7 a 6.5a 55a
15%20 52.2b 56.5a 10.6 a 6.6 a 53a
20%20 61.9b 585a 94b 69a 53a
20%25 65.6 a 57.6 a 10.6 a 85a 53a
5H 15x15 66.1 a 61.3a 109 a 7.6b 6.0a
15%20 72.6 a 62.1a 10.7 a 89b 6.4a
20%20 75.9 a 61.7 a 11.2a 9.1a 6.5a
20%25 82.9a 62.7 a 10.8 a 83D 6.7 a
6 H 15%15 52.6a 60.9 a 10.8 b 72a 6.2a
15%20 544 a 59.5a 114D 7.0a 6.0a
20%20 543 a 59a 12.1a 83a 6.0a
20%25 63.5a 60.2 a 11.3b 73 a 6.6a
7H 15x15 67.0b 545a 103 a 7.1a 6.6a
15%20 62.7b 53.1a 103 a 7.6 a 6.4a
20%20 79.9 b 549 a 99 a 74 a 6.8a
2025 84.5a 55.1a 10.5a 7.7a 7.0a
8 H 15x15 65.1a 50.8 a 9.5a 6.8a 63a
15%20 71.5a 50.2 a 9.7a 6.1a 5.8a
20%20 73.5a S51.1a 94 a 6.5a 59a
20%25 70.9 a 47.0b 8.8a 59a 6.0a

z: [FFTESCFHHIRE RS TukeyHSD 72 FEHIBRAGE SYoRRE 22 /K HE
z: Mean values within column followed the same letter are not significant different by TukeyHSD test at 5%

probability level.
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— - FREYEESBREREZARE S

BN FRITE AR 0 B 0 8 S i I B SR AR AT AN 3 s - B ERBAMR » 35
e~ TR EIC Ko Be R AR AR - FontRE » TR - ERER R BEOE S

HIBHEE AT - MRS BEERTR » TR ER - 0 Bel EME IEAHRE - FonZiiii » TEHER
PEEHIE o HbRERGE o TERR IR B SR IEAHR - FORIER EAGE - IS

Rl - B B AR B BER SR (AR - FORIEH BISEE - RIS BERl -
& 3. FENEEZIIRE ZERRERE I

Table 3. Simple correlation coefficients analysis between horticultural characters of green

onions.
HEH (7 e TE R TERER
7N 0.43%*
TER 0.09** 0.41%*
TEWER 0.26%* 0.32%* 0.11%*
JTBEH 0.42%* 0.14%* 0.027 0.14%*
O RORER TR 1%k AE N ERE EAER

** ! Significant correlation among factors at 1% probability levels.

 FROREERUREREECRE

R T IET + 7ARERRE B R R P Y ML T AR + (LR 2015-2017 4
HERE RS AR 2% - 10 ARSER R (7SNTD Ke )3 4) « $7e5 2 B 4 46 - W%
AR B B B+ B RIR TR A 20%25 om + AN (BRI
A IR LL A R I (42-84 ) - FRAEAAEERRAE 15¢15 om » (94N EE (BRI
R R PR AL 5 B B (77-149 15 5 (EVRRAAINET » DL 7 AR 10 4RI » R
FERs 15%15 om FGAERERRGES « FosROATER » wIRY 7 A » SMefTaHEREs - DUk
(2 18 ) 5 HRy—itE + IE 10 A SRICHIAR T 67 ¢ » HUEHTAAEE REKY 20 230 -
NS 149 I » BRI ARRRZIEE By 20x25 cm AFIEL » HABHATANEZE B 11 230 -
ANEFE(E 85 H5IT  ATHAM 65 HILAE( -
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F 4.2015-2017 FILEH HERNTD Kg™)
Table 4. 2015-2017 green onion wholesale Price (NTD Kg™)

Ay 2015 £ 2016 2017 £ SEEEHE
1 H 29 70 28 42
2 H 31 62 28 40
3H 27 55 24 35
4 H 25 37 23 28
5H 26 28 23 26
6 H 45 26 32 34
7H 54 29 61 48
8 H 80 23 76 59
9H 62 36 94 64
10 H 61 88 76 75
11 H 39 57 49 49
12 H 53 36 26 38

BRI BE ST 51T u https:/amis.afa.gov.tw/main/About.asp

Source: https://amis.afa.gov.tw/main/About.asp
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* 5 BFEMEBEFIREEHEEICE
Table 5. Effect of plant date and spacing on output valueof green onions.

ELES i NS e HiHEE FAEEEE HERE FOEEHE

(NTD Kg™) (cm) (clump) (g) (10°NTD)
4H 7H 48 15x15 29.6 54.2 77
15%20 22.2 522 56
20x20 16.7 61.9 49
20x25 13.3 65.6 42
5H 8 A 59 15%15 29.6 66.1 115
15%20 222 72.6 95
20x20 16.7 75.9 75
20x25 13.3 82.9 65
6 H 9 H 64 15%15 29.6 52.6 100
15%20 222 54.4 77
20x20 16.7 54.3 58
20x25 13.3 63.5 54
7 H 10 A 75 15x15 29.6 67.0 149
15%20 22.2 62.7 104
20x20 16.7 79.9 100
20x25 13.3 84.5 84
8 H 11 B 49 15%15 29.6 65.1 94
15%20 222 71.5 78
20x20 16.7 73.5 60
20x25 13.3 70.9 46

z: RN S B HE SRR T 1.35 m(EZRER 0.45 m)RyqtBATHE -
z: The number of plantings per hectare is calculated by the 1.35 m width in the field (including 0.45 m of the
ditch).

18
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FHHA T R R R U] B Ao o S B B R SRR 2 % - AR SRy ~ B8R
T EE ~ BEHEEINEN A ATDUE BRI A R - A H A R -
PRA R 2 R SRR s B B L 2 UK T REAERY - B REBN T EBIRZBiZ - SUEINIELY
25,000 lux(5&958 » 2012) - ELYIEERIEOIEGS - JCERENR BB - B EBETD - 15
PRIEDEIERREIR - WA ETROCGIEA > RoREREE - nl#E TR RIS (15715 cm) -
B T R i R B A IR 5 ) B — PR R

ZENRK

S5 © 2012 o SEIR BT S UA DU S R A =R S Rl oy L 2% o BN BB R 2 [ 2R
FEPTIE LR -

FFAERT © 1999 - HHE T HEE =58, KT - PhEE RS R T AR 36:7-28 -

FFAEET - 2009 - FREHALAE T HREPYSE ) ZHER o PhEEESESURGTTE AR 65:25-38 -

R RBE ~ RIS ~ R - 2004 » 2L BATEAR L AT — IR MEIR AR - fEsEm b sese i
22:75-82 °

tazaih ~ BROSH © 2008 - FEGH{CHICEN - 163 E R IERRIGHRED -

Stajner D, IS. Varga . 2003. An evaluation of antioxidant abilities of A//ium species. Acta Biologica
Szegdiensis 47: 103-106.
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Establishment Of Production Technology For Protective
Culture Green Onion In Summer

Chao-Yuan Lyu, Sheng-Hsiung Yen

Assistant researcher,
Taoyuan district agricultural research and extension station, COA

lyucy@tydais.gov.tw

Abstract

The purpose of this study was to establish a summer production technology for the green
onion seedlings, stabilize the production and marketing of green onions in summer, and explore the
effects of planting period and density on the growth, yield and quality of shallot green onion. In
2018, in the experimental field in Taipei, the scallions were treated in 5 planting periods from April
to August, and processed with 4 rows of plant spacing. The results showed that the planting height
of green onion was the highest in May, and the leaf sheath was the longest in June. The remaining
planting period did not affect the weight of single clump, the diameter of leaf sheath and the
number of tillers. The use of high-density planting did not affect the single clump weight, plant
height, leaf sheath length, leaf sheath diameter and tiller number of the young onion, which
indicated that under the close planting (15%15 cm), the appearance quality of the young onion was
not affected. Taking the wholesale market price in 2015-2017 as an example, the onion seedlings
will be planted in April-August, and the young green onions will be harvested in July-November.
The planting density of 15 x 15 cm can increase the output value by 85% compared with 20 x 25

cm.

Key words: green onions, facility cultivation, production technology
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ZE AR R SR AL

MRIEIE ~ 15K~ MR

TR B etk E @RS R G EIE 8 « BiEEE 8 - RS ERIFI R R
chlin@tydais.gov.tw

w OB

E R R R R R e FE oK - JRBR st R SRS R S S I - (BRI 75
HNT o AWFFELIRE AR R HEE 10 57 « 2R 3 SRR S5 SRR AR - METTRKVEREEIEES
DIGF Stk E B e R 58 - BERIREDR - PER e R A H Bk - THRSE
InFETREE ~ IR ~ B~ BIMRRIER e RRBE L T - R 10 BF - BEY 3 BENE
B SR8 H 14 129 H R 9 H 13 Ml A g 7 H 28 HifffHZ 2,953.8+1,600.5
J2 2,294.9 kg ha™' » S} RIGREE 34.5% ~ 75.9% K% 93.0% » 20.5% ~ 48.6% % 73.8% » 33.6% ~ 62.4%
Kz 80.0% o n]RENR AT Rl A G T A R R AR S AR R SE B R R RE TR -
MEEER - Kb - RIEDURENERRN - IEAEREET - @3ER 7 H Motk
f - EEHIER 8 H T AIRTSE R Rl E. -

BRSERR @ RS~ SRR~ LR

K5 (Glyeine max (L) Merr ) by—SELE SEAKY) » IRAERFRISCIL + PEC A E 1
TRSGY ARG BT A TSN R L TR IPERE R 2014 5 B -
20153 % 1995) » JRE UK « RERIEIEY - RESHESBH R R A GE - 1995) 23
A R T B LT A BB T ST S BRI T B B S0 4
PRI AL » AEBCRIBBIT - AR 2015 4.2 59 AELESRINIE 2016 .2 117 25
G {EPZE RAOEE 1,300 ke ha » AEFHRIT(TEUEESHZEALE » 2018) - AT BB
BE » SN R A T I R R — O R AR - 7T
HERSPE L » AT I T I - WA BOIELZR - EBEWE 1B IR B A SRk
PTG SRR+ I T A B RS + 1972 3 SRR - 1994)  EIi—
LIRS B T - MRS MR - AR LM A TR - L)
HRAC S AR -
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MFERTS A

DIKGEBIAT RS = HEE 10 5% - 20 3 SRRER 5 SRR MR - IS
FHEEkETETEE)2017 4 7 H 28 Hii2 9 H 13 HikEMHkE 15 Hi#%kE 1 X - 5% 4
R HBHEHKFER7TH28H -8 H14H29HK9 H 13 H » 5512 D1 ~» D2 ~ D3 ¢
D4 Lof Q% - BRI AN 11 H8 H-18H~11 H29H-12 H10H ~12 H 11 H-15H
K12 17 H-25 H - TR E AR EGZR RIS A o GBI AR E T (split plot design,
SPD) » fBHEHAR F&E - SFE R R - 3 i o DUSHIERE 20T - /NEERE 10 m? - 171k
BE 60 cm x 5 cm » FHRAIERHG ] e dd B 5 B BEARIET TR ZUERAE - BBEHAMRI KR Fehr and
Caviness (1977) K548 B &4 /7 AE R 2 T3 H 1 (vegetative stage emergence, VE) ~ B
{E(reproductive stage beginning bloom, R1) il #(reproductive stage mature, R8)ZFHAFH HEL -
RN GIBRERF/ NEFEREEUER 15 MREHENRS ~ 10R9RRE  R3ETH - /0B~ BRREEEL
BMRRIE R E R E DG RIS A G A B MER P E - SEEIELIYETIEE SAS 9.1 12
H(SAS Institute, 1999)#EfT Fisher fx/|NgHZ 7= 4 HIZK (Fisher’s protected least significant
difference test, LSD test) LI PIE < 72 SRR - S HMRR R ) H REMUIEE - 2hImA
B SRR S RHIE . E B R (Nakassa Model M-820) ;e AGE S RS iR SR &
BHETT AT -

TR EAETAR

— BREHAXELEFTZEE

KB B HARIURR, - e B R Y A R E FHEHEACE » 1995) » FRAEIAAEER K H i
Wi H SRR TR BERRTERR MR A S B B A AR H (R » 1962 5 58 » 1987) -
AEBERS RN 2B RR S - SN R R IR T - fR A VE FRR HEOT R 3-5 H
ZEAK - {H RI J R8 HEFERRE AR AHEEIHE  mHEE 10 5% R1 & R8 HE(H DI
Z 37102 HifEF 2 D4 .2 30~ 95 H » RZ53alA 7 H 3 26 3 9 2w 5 98 F s/
[FIUEEES » R1 K2 R8 HE(F D1 22 45~ 36 Hz 112 ~ 110 Hffi%E 2 D4 2 32~ 32 H Bz 103
100 H » 7354 13~ 4 HEe 9~ 10 HGR 1) » U —h 3 R SRR < E BT ]
&R R SRR AR E R TER - 7 AR 28.9°CEF TR 12 Hiz 17.0C »
AR EE R 24.0°CRRER 13.1°C (& 1) > HIREK A H D1 #§FEHZ 13 /N 21 5038 2
12 H 22 Hiz 10 /]\KF 35 43(1& 2) - fitEAE Rl R8 HEEERREIHERIMET - e
HARIRER BT EY -
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= 1. RETEEEHPEFIEN

Table 1. The development of soybean on different planting dates.

ZEHME P Growth stage

H R T VE - RS
Variety Planting date
(day)

S 10 57 D1 3 37 102
Kaohsiung Sel. D2 5 33 103
No.10 D3 3 31 104
D4 3 30 95

=iE 358 D1 3 45 112
Tainan No.3 D2 4 34 114
D3 3 33 108

D4 4 32 103

=i S e D1 4 36 110
Tainan No.5 D2 4 33 105
D3 3 31 104

D4 3 32 100

P RRTEH CDI7TH28H D28 H14H D38 H29H ;D49 H 13 H -
* Planting date: D1:28 Jul., D2:14 Aug., D3:29 Aug., D4:13 Sep.
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1. AEHIE M ERRAELIER(2017 F£7 AE 12 A)
Fig. 1. The fluctuations of air temperature during the experimental of period from July to
November of 2017 in Xinwu.
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Fig. 2. The fluctuations of day length during the experimental of period from July to
November of 2017 in Taoyuan.
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- RERHAERBUNREEZEE

N EHRERUR - B DA H A i 22 2 HE s RBRIEEE A
(B - 1954) - KEMEF32F SO BAERER Fy 20-22°C J¢ 20-30°C » EZFERL ~ BEAE ~ 536
SRFE Ry 21-25°C ¢ 15SCLLMERAFEEREE (0 1994) » R AR EFREEH
BE IR PRI o EARRS IS - RUEIEAE H ER AR E BRSO ~ SI e 3= SRR
s BRI ~ BEARRREE D - BB K E RS NEEDS: » ST A G
EJIREAE, » HEME 2 E BRI AR » 1980 EIF » 1962 5 &F1E » 1994 ; Yamaguchi, et al.,
2015) o« HARRILME DA REE R 4 5ERE bR - 5 H 10 HEE - kg 15 H#kE 1
RETH 25 Hik » GEHHEHE 6 X EEMEREIERMEHE - THFRIEREMK 4557 H 25
HiktEEMEE 5 H 10 HBHER.L 50%k 24%(CRAMR » 1980) - EBIKGRESEITRy 5
H e Ay AR - [KIRGR N R4 ET - RIAEREARE @ SR &K (Kandel,
2010) - AFAERIR EHEIEIAEIES - FERkfE I R At A AR RS ~ 1625 ~ 3EETE
SIRCH ~ HRRICHUR B B PR R - SRR & NI - mHEE 10 9% 25 3 98K
B 5 BB EE RS D1 B 2,953.8 ~ 1,600.5 K 2,294.9 kg ha' f3fE » D2~ D3
D4 578 » FEEAEE D1 ETEFE T4 BIIRES 34.5% » 20.5% K2 33.6% » 75.9% ~ 48.6% % 62.4%
93.0% ~ 73.8% )z 80.0% - FRAHIAES (b B2 g IRl A T 52 » S IfES28 10 BR e =2rE 3 9% D1 &
D2 B hiE SRk 16.3-16.5 ~ 14.5-13.4 g » FAE A D3 £ D4 #&ff~ 13.0-14.0 ~ 10.6-99 g »
2R S SRERIE TN 25.2-27.8 g - pRIFfE A RAHEGR 2) -
o By B R - B 10 5% - 2R 3 98 ERI S 9% D2(8 H 14 H) ~ D3(8 H 29 H)
K D49 H 13 B)#%fE » ZEEAHE D1(7 B 28 H)#%fE> 2,953.8 ~ 1,600.5 J% 2,294.9 kg ha™ »
A3 AIREE 34.5% ~ 75.9% K% 93.0% » 20.5% ~ 48.6% K% 73.8% » 33.6% ~ 62.4% % 80.0% - [K|[H, »
% LB — IR E B ERIE Sk ~ X2 RIRE HERER - BRI ERYE B RBIHECR
B MIEREREET.  foBEFER 8 HaIRT5C BRI Ry B B -

anp \‘:
"/
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& 2. KETRIBEHCREMRRESE

Table 2. The agronomic traits and yield of soybean in different planting dates.

rofE  RRREN] MR AASCRIE RECEIEC R BIMRRE BIRRNE ORE QEER

Vatiety ~ Planting  Plant  Heightfor ~ Number Number ~ Number Seed  100-sced  Yield
date” height the first pod of node of Branch of pod weight weight (kg ha™)
(cm) (cm) (no. main stem™) (no. plant”) (no. plant’) (g plant™) (2)
fyiis DI 73.8a 13.3a 17.1a 40a  191.1a 36.1a  163a  2,953.82
gi’imng D2  66.9a 9.6b 14.9b 2.6b 81.2b 240b 1652 1,936.0b
Sel.No.10 D3 40.1b 7.7b 12.1c 2.0b 39.8¢ 88c  13.0b 713.3¢
D4 35.6b 7.6b 9.2d 0.1c 15.5¢ 25¢c  14.0b 208.5¢
ERi3% DI 102.5a 11.4a 16.7a 29a  107.8a 1982 1452  1,600.5a
gf;‘n D2 47.5b 10.0ab 12.7b 27a 95.9a 151b  134a  1,273.0b
D3 417c 9.2b 10.5¢ 2.5a 49.9b 97¢  10.6b 822.3¢
D4 32.8d 8.1c 9.4d 0.8b 21.9¢ 5.0d 9.9b 418.9d
ERjsu DI 57.6a 13.4a 13.3a 27a  107.8a 2882  27.la  2294.9a
;zz)igan D2 43.5b 10.4b 11.2b 2.8a 95.9a  18.0b  27.8a  1,524.3b
D3 41.9 9.1b 9.2¢ 1.9b 2776 11.5bc  25.3a 862.8¢
D4 265c 9.7b 9.6¢ 0.3c 21.9¢ 54c  252a 4583¢
“ PRFEHA D17 H 28 H ;D28 H 14 H ;D38 H29H ;D49 H 13 H »
¥ ik PN (RN ES e 7 R ) 3 55 Fisher 19 /NI 75 S HIBSHE 5% 7K HE 75 R EEZE o

“ Planting date: D1:28 Jul., D2:14 Aug., D3:29 Aug., D4:13 Sep.
¥ Means within each column of the variety followed by the same lowercase letter(s) are not significantly
different at 5% level by Fisher’s protected least significant difference (LSD) test.

ZER

RARIESL - 1980  FEREN] & KEDAE p.106-111 » FIfY:  BRIERE « RARELRE - K
SLDAERE & RREFBT - ik ERE AR S eiie o B -

TTHBE SRR A - 2018 - 2017 HFESEHGETHFH -
< http://agrstat.coa.gov.tw/sdweb/public/book/Book.aspx> °

AGHEATREGLF o RICELR-H H Hig&#RH -
<https://www.cwb.gov.tw/V7/astronomy/sunrise.htm > o

FElR 32 - 1962 < RGOS p.135-203 « PRI —HB ~ Ei A ~ Bl JEfR - 523 -
BEHE - WAl

SRS ~ ALER - BOEE - 2014 o BIAE RSB TR R ZHRRT - ErEESE RS
iy 63:31-39 -
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BRI, ~ PRI ~ FRAELE - 2015 « BERrpyig st FE AR R s W gl R S B B R IR B S
W5e - Erhl SR R TeRed 128:1-8 -

TR o 1987 o FRTE ]G % B BE Sl K T E B P - R RN R G R R
3:29-40 -

BRER - B o 1994 o A[E RIS IR R IR AUR G A B Bl B - thREsEise
43(4):373-380 °

B - 1995 o EEFEREIEY)N ORI o FERIEY) L E RN SGERT & E T - 2EA
S BERTHRE] - p.5-9

fEEE © 1972 » REREHABLRLES % REAP A T A B MR IR 2 8 - TR R SERISE 21(1):39-46-

ZE3C0 © 1994 © K5 o p:931-1041 - FIFECiEFARE - MRIEYIam (1) - i 2
FEEE - 2t -

FIRR © 1995 o B2 COBRIEYIRGEE El < G - FERIEY) L E BildGERT & 51 - Z#EA
S BEFTHWEN - p.245-250 -

JEIEHE © 1954 o RS GRS E RS SRR EME PR CR i) - RS 3:19-42

Fehr, WR. and C.E. Caviness. 1977. Stages of soybean development. lowa State University
Cooperative Extension Service, Special Report 80:1-12

Kandel, H. 2010. Planting date p.17-19. Soybean production field guide for North Dakota and
Northwestern Minnesota. NDSU Extension Agronomist.

SAS Institute. 1999. SAS/STAT User’s guide. Releases 9.1.3 Ed. SAS Institute, Inc. Cary, NC,
USA.

Yamaguchi, N., H. Kurosaki, M. Ishimoto, M. Kawasaki, M. Senda, and T. Miyoshi. 2015.
Early-Maturing and chilling-tolerant soybean lines derived from crosses between Japanese and
Polish cultivars. Plant Prod. Sci. 18(2):234-239.
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Abstract

Based on the rehabilitation of fallow land and security of food demand, the soybean
cultivation area had increased year by year. Therefore, we need to established the moderate
planting date in Northern Taiwan. The purpose of this experiment was to evaluate the growth and
yield of the different planting date in fall of soybean variety ‘Kaohsiung Sel. No.10’, ‘Tainan No.3’
and ‘Tainan No.5’. The results showed that the growth duration was shortened, and the plant
height, the height for the first pod, the number of node on the main stem, the number of branch, the
seed weight per plant, the weight per 100 seeds and the yield decrease when planting date was
delayed. Planting on 14 Aug., 29 Aug. and 13 Sep., the yield decreased separately by 34.5%,
75.9%, 93.0% and 20.5%, 48.6%, 73.8% and 33.6%, 62.4%, 80.0% compared with 2,593.8,
1,600.5, 2,294.9 kg ha' planted on 28 Jul. of ‘Kaohsiung Sel. No.10’, ‘Tainan No.3’ and ‘Tainan
No.5’. The main reason was the shortening of vegetative and reproductive period might reduce the
source-sink capacity. Therefore, the proper time of planting soybean in fall was suggested to in late

July and be completed at the latest before mid-August in the Northern Taiwan.

Key words: Soybean, Planting Date, Yield.
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A B E SRBHR R  E Z WE 5

BiER ~ FrES - HIARE

PRE RS RIGEIIE G - BIEFSEE « AiBhEE &
kcliu@tydais.gov.tw

-3

A B B AEERR A M PR S i A B AR ARl AR, - OB RIS/ NI ~ /NR
W0 I R R - AT 3 MR EE 3 SRR - REREUR - 3 MR EEGUR
B 3 A5 1 AR NI » S E e B DART RS AR | R 23,576 kg ha! » 5
AR ERES/ NE B A 2 BREEZ 19,114 kg ha™ Kedbiz 3 2 21,774 kg ha'' 5 55 3 455 2
HAPERERRES NR B - AE AR DU | JRELZ 34,875 kg ha! » Bt 2 BREEZ 32,371 ke
ha'! Rt 3 BHRZ 31,737 kg ha' - FRIEEE B PR B 2 S ASE R K e - {HAE R A
B fmfERE 1 R BB A I - B NI N A AT T -

RS /NS ~ /NSRRI - SR

Z
ll[

B PA bR sl SRR 2 DAR RS o EEUE EYIRREIIZES S - @G RS
B ~ FHE > F00SE - RERMEARIEENE - BR T A S 2RSS ERARI - o s e
AN R TR — G L AR R DU ik _E e - AR LR RS - e
PSRRI B ] R R BETR R  TTRE - e E e — A BT R - ARABaT
SRR ~ iR S NG ER A Wl B S AN R BID A M B B - Sl R A
SHEAHE - WHRR B EYE R - WE RS DRGSR EHHE kL Efi R
A HEE -

MFERT R

AGABEE 2015 £ 3 2 2018 £ 3 H - JRAG (BRI e = ) A s i i 2 MR IB AT R
FEPIETT » 3 1 3 - HldmEAR S B0 i s+ A LA R IR R 1 )~/ NI
TR 2 )/ NI/ NR B CE 3 4) 20 2/ NA MR- BE GE 1) > 81E >/ NRH
(G 2 55)—>/INEHIR -/ NRFB AR 3 4F) o 18120 3 N>/ NRFE AR 1-3 5 DGR D) -
3 Tl FIR BE S ABARRE PR S8 R WS H(RCBD) » 2 i - F BRI/ NI Ry 78 m” -
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R 1 IR 3 HhvirdTe - 4 A BAErE - 56 2 IR 8 HhRydET » 9 H BAErE -
TAE A Z2HEYIEIE T - DIEFEHEE 11 5TE BB NDR Rosashf ARl 522 A1 9 [ 1
LB - MBI LR S0%RREAENTREM & - ARVTGRaEEM B - R 1
2 1IIWERETT - 3 Tldm EAR U B R R G R ~ /NS IR/ INBRIINGER 1) - 3 TR E
BRIy © AMEHEE 7K CAIERE) ~ BIEER iR + S L ETARTE 500 ffRES 500 fAHmiE
[zt ~ C MRt g + S A L#TRETRE 500 f5IES 500 fEMRRRYE b - HEMH 2 HRE
RERBUIHE - FHEEREREE 1 K - %2l « S50 ~ soiiig ke S BENEEM I BRI
ket GIRAF] -

1. 378 3 FHBERIEIET
Table 1. Three 3-year rotation models.
1A 524 B34
PR First year Secone year Third year
Treatments 25 L JifF  BE200fF S5 UHAME  BE2000fF 2B UHME B2 HAfF

First crop  Second crop First crop  Second crop First crop  Second crop

fi= 1 ROGEIN B /INEHJIR 565 ANENI /NRRI

Model 1 Oriental kidney bean  cucumber  kidney bean = cucumber  small-fruit
melon tomato

= 2 /NI B G /NRAETI /NI /NRAETI

Model 2 cucumber  kidney bean  asparagus  small-fruit cucumber  small-fruit
bean tomato tomato

fi= 3 ANE NI /NRRI /INEHJIR /N ANENI /NRRI

Model 3 cucumber  small-fruit cucumber  small-fruit cucumber  small-fruit
tomato tomato tomato

SHE 3 MR (FIEE - 250 3 FRUITERSE MR EYIR - ST OIIAER IR - REER K
i AL o MEET TR AT © B8 1 BRI INAR A E H R kR ~ ZER ~ ZER BT 2afERD

i~ BLARE ~ R~ R nIETERIEYI(CBrix) e fE s 5 5 2 R/ NRE A AT H RS
o O R RE - AETEEEYI(CBrix) i ER o BTG E M EEEEEE - A5 1R

1 HHETT - RSPl Y 3 R B3 Er 30 bk IR R BN B - Al RN S A (S
[Hife 2 BB -

TR FA SRR R PRI TIE S350 - 13 pHAELDAA D 7k =1 5(w/v) » ~P+ff7 1 hr
A B RSATE (McLean, 1982) » BIEAE(EC)LLL: : k=11 S(w/v) - flx¥& 1 h #5638 - DA
BB L EHH]E (Rhoades, 1982) - + G #/E & &1 Walkley-Black 7£H%E (Nelson and Sommers,
1982)  BELL Bray-I 3:5Z5HY » (8RR ASHEE 1A LL I E (Olsen and Sommers, 1982) « R PESH
$5 5 8% LA Mehlich-T 3EZEHY - ZEHOR DA K S5 EREEHIIE ST (Knudsen et al., 1982) » LUKJE
MG BRI TR EICP)HIESS fe $E(Flannery and Markus, 1980) » 5%/ 3 B -
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Mt AT L R MfiE TS aov DUREES T4E /5 704 - FELL Fisher LSD TR I{HZ
FEHLIMAT -

L B B
— AR BEEEME/ AN - RAMNEENREEE

AEEE H TR T I E e e E A - SPAERRES/ AR ~ SROGITIUR B E =
B TR B A SR S - RSB o /IR SR AE B DL B RHH 24.5 ¢ hal f o C JREE
223 tha' 2 - A FRIECEIIE)18.5 tha FRfl 5 BLORE B JRELY 197 g J¢ C RIS 183 g =5
KRR KAE - (HIFEEE BN A BRBELZ 170 g+ RASRATR 90%-929% » Friffi] 7= S oRE#ME
JR¥E 5 IR AR B IRBEZ 24.1% ¢ C JREHZ 24.3%7 FORSERIZ /K UE - [HIBEE{TN A
PR 36.3%(5% 2) - RGENINERRE ~ R  "AEERY R R =R - B R (358
g~ 5.6tha’ ~ 12.5°Brix J% 23.5%) % C JEFE(354 g ~ 6.8 tha ~ 13.1°Brix J% 21%)fi& 2= 2R
FSEFE KA » (HIFEE A EI(328 g~ 43 tha ~ 10.7°Brix J 75.5%)(3 3) « &5 55
U TR R + EELITRRER 500 f54% - IRG 500 fEFERRY A iaitiE 500 A5 MRy IR
FEM TS RHE R Rr R 3R - Hak A/ N B S8 TR S B B U
T 35 5 2 S By R e 2R 5 IR R AR » AL/ INGH TR 25 22 S g 205 SR s 4 7 e R
Mo AlnfFARBR N R e B T - A | Kaniilg + S5 ST 500 £51% -
IR 500 fERERRY A2 EaE 500 R MR ERRYE BT TRAIA -

*2. BHMIaRaIEME/NANER - RERAMRBEITE
Table 2. Effects of organic pest control materials on the yield, quality and powdery mildew

of cucumber.

FRER * R RARE RAEER ER R AR
Treatments Single fruit Good fruit Good fruit Powdery mildew
weight rate yield incidence
(8) (%) (tha") (%)
A 170b* 90a 18.5¢ 36.3a
B 198a 92a 24.5a 24.1b
C 183a 90a 22.3b 24.3b

z A1 JE/KCEIRHH) - Water (CK).
B EOfhlE K S A LEIREE S00 (R G 500 fEFRRRAYZE ]
Phosphoric acid and potassium hydroxide diluted 500 times mixed petroleum oil.
C : noafie+ & A LEIRTE 500 f5IR G 500 fERRRRAY v

Phosphoric acid and potassium hydroxide diluted 500 times mixed Bitter oil.
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y DB A RO ZE IR LA A -
Calculated by the leaf area ratio of powdery mildew

x [A—FSCFARIAE Ry L LSD B HIBETE 5% /K AEAE FEANEE -
Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.

& 3. BHIARSEEMURAMNEE RERAEMRBEZRE
Table 3. Effects of organic pest control materials on the yield, quality and powdery mildew
of cucumber.

R E FARE FER AVETEETEY) EI s AR
Treatments Single fruit Yield Soluble solids Powdery mildew
weight incidence
(8) (tha") (“Brix) (%)
A 329b* 4.3b 10.7b 75.5a
B 358a 5.6a 12.5a 23.5b
C 354a 6.8a 13.1a 21.0b

© AT JE7K(AIRRD) - Water (CK).
B ARG A LR S00 RS S00 MR RERRIAS g
Phosphoric acid and potassium hydroxide diluted 500 times mixed petroleum oil.
C : Rum+ A LSRR 500 R & S00 AR RRRYE B
Phosphoric acid and potassium hydroxide diluted 500 times mixed Bitter oil.
VDI A ORISR LR R -
Calculated by the leaf area ratio of powdery mildew
A —FISCFAHIAE s DL LSD S P HBEAE S%%0/k HEAE SANRE
Means within each column followed by the same letter(s) are not significantly different at 5% level by

Fisher's protected LSD test.

= 3 ERERAEENREIRERNEEH 2 EE

R ERBRAT H AT T RS RAN(FR 4) - pH By 6.0 - BEEER 02 dS m' » HHE
B 56 gkg » AR 28.0 mg kg - AIEEHUSNR 217 mg kg o AIAEHLES By 1,141 mg kg K
FZEHNEE Ry 236 mg kg BRATAEHUET B AT A HUEERY S B N S B EE A1 - HARIE H
HHIE P o

R 3 EHIRIERERTS - 3 TR TR - BE R & B L e
1 FEFE(35.1 mg kg Azt 2 JRFH(29.4 mg kg EERERRTI S SN - #2K 3 PRIE(24.1 mg
kg' > SR AR BRRTIY & BN AL - HERIE F A TSR - S BRRT A S Em R b -
H pH [/ 6.5-6.8 » FEEFEAIA 0.4-0.6 dS m™ » HEE N 63-72 g kg » HHERAR
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24.1-35.1 mg kg » AJEEHYEFAA 238-257 mg kg™ » AIEEHUEEA A 1,378-1,674 mg kg™ » T ZEHY
FEATIA 248-282 mg kg™ A5 TE H AR E R BRI 2 S AR B /K HE(FR 4) » 5 AL BRI RS
BB S B R EAE AN R R o e 2 ie A B -

* 4. 3 EmIFRNE R DIEREAME

Table 4. Some properties of soil before and after three rotation model experiment.

ot Mams EEE  AWME  AiEe eI nIERIS A ARG

Treatment pH EC oM Bray-1P  Mehlich-I ~ Mehlich- =~ Mehlich-I
(1:1) (1:5) K Ca Mg
@sm’) (gkgh) ( mg kg )
SESRT 6.0 0.2 56 28.0 217 1,141 236
Before the
test
FE 1 6.5a 0.6a 63a 35.1a 257a 1,439a 269a
Model 1
= 2 6.7a 0.4a 72a 29.4a 244a 1,674a 282a
Model 2
B3 6.8a 0.5a 66a 24.1a 238a 1,378a 248a
Model 3
ZEEZHIE] 5.5-6.8 <0.6 >30 11-50 30-100 570-1,140 50-100
7 A —HSCFARIRIE Ry L LSD Mg MEHIBEAE 5%k ez BN EE -

Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.

= IERIFIRNEE 3 TR AN - NREMEBREECFHE

AR 3 RIS 3 SERIIIES BRI R - 55 | RS R NG -
55 2 WIYESEREAE NR R - FERLEEIR S R U AR AR TR DR B, - 025 3 RS ME
M2 B MRS EEREE -

51 B NEICER 2 EEET A EIRRERSE - 3 EfEs N E L RE N i
149-161 cm » Hi8EAHL 17.9-18.9 Hj » TEEANHL 18.4-19.5 cm » TEEE AL 22.8-24.8 cm » 45AEH]
RIS 2.3-3.0 i » 3 FAE B B 72 LR B /K HE(SR 5) « SRETMIR e it e At . -
3 FEMEECEREE T - BB 125-156 ¢ » BEAH 23.6-25.0 cm > HREA L 2.8-3.0 cm » FVA
PEETEHINHL 2.9-3.1 °Brix » BRI SRR /K HE(R 6) - EERIFIERE - il 1 BE
¥ 23,576 kg ha™ #5575 ~ B 2 PRERy 19,114 kg ha' %A ~ #2C 3 BIIEAR R, 21,774 kg ha' » B8
T/ NSRRI RIS, » A BRAT E R N TR A TGS 8%-23% - MR B2 MR i
TKHE(FK 6) -
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#& 5. 3R IFRIVESE 3 &5 1 HifF\eAINET 2R &

Table 5. Effects of three rotation models on the growth of cucumber in the first crop of the

third year.
i PR Riigk ER e (VA
Treatments Plant height Node number Leaflength  Leafwidth = Node of starting
Flowering
(cm) (no.) (cm) (cm) (node)

PR 1 159a* 18.6a 18.4a 22.8a 3.0a
Model 1
= 2 149a 17.9a 18.5a 23.6a 3.0a
Model 2
iz 3 161a 18.9a 19.5a 24.8a 2.3a
Model 3
? A —FIS AR Ry DL LSD BEE M HIBSAE 5%k HE 72 BB -

Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.

xR 6. I EREENHE I FE 1 P AN REREEBZRE
Table 6. Effects of three rotation models on the quality and yield of cucumber in the first
crop of the third year.

FrtLd HAREH R R AYATEER P FEE
Treatments Single fruit Fruit length  Fruit diameter Soluble solids Yield
weight
(g (cm) (cm) (“Brix) (kg ha™)
PR 1 156a” 24.8a 3.0a 2.9a 23,576a
Model 1
PR 2 125a 23.6a 2.8b 3.1a 19,114a
Model 2
= 3 148a 25.0a 3.0a 3.0a 21,774a
Model 3

? A5 SR R DL LSD BEE MEHIBRTE 5%7Kk #E 7 R BEE -
Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.
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55 2 WHWE/ NREB WA B M IRFERS IR - 3 Miln PR 2 R &R 45.0-52.8 cm »
BTN 7.3-8.0 Hfi » 2SR FR A2 S ORGERZ /KIEGR 7) « REMHIR 5B R EEFERR -
3 FER R AT 2.6-3.0 cm > EE A A 2.3-2.7 em » Al MEBEITEYINRY 6.8-7.4 °Brix -
RN A E AR /KR 7) - EERDURE 1 B 34,875 kg ha ik » 16 2 pRELY
32,371 kgha K& » 12 3 BHIEHAE 31,737 kg ha™ B » 1620 1 Bt 2 FpRER I A =53 1
B TR AN S 10% ]2 2% » MERR PR 22 SRORERE /K IEGR 7) -

s AR 3 MR FRZUAESE 3 AR R RS/ NG IR/ N - HAHRR A B IR
FeEE EASHRET AT R - SRS R PR Y 72 S AR B /K E - (B E RN AT R
Bl AR 1 AR B IR - B NI MR B IO EERITE ) - AR S F AR
i BEE - B8R HEen TIE - RERERMIATIEY 1A - Bl FRESE B S M
FESRR » CAEMR AT TR & RS HHRAR B A - FELLERIE TR AR VB EYI s A
YE IR (Tian et al., 2011; Wu et al., 2011; Zhou et al., 2017) » [K|[t, » BREFECGREEFRAE S
Fi o ERBAS SR L AR ERRESAIE SN » W AR REIERYETHALTEAE » LIRS
BRAELZERM -

R 7.3 EIRIEENEE 3 F5 2 iE/ \REMVPLEBTREEZTE
Table 7. Effects of three rotation models on the initial growth and yield of small-fruit tomato
in the secund crop of the third year.

B 7 =t i RE R AR TEEEY) EE
Treatments Plant Node Fruit Fruit Soluble solids Yield
height number length diameter
(cm) (no.) (cm) (cm) (°Brix) (kg ha™)
1 52.8b” 7.8a 3.0a 2.7a 7.4a 34,875a
Model 1
R 2 64.8a 8.0a 2.6a 2.3a 6.8a 32,371a
Model 2
FE= 3 45.0b 7.3a 2.6a 2.3a 7.4a 31,737a
Model 3

? [E—F SR R DL LSD BEE MEHIBRTE 5%7Kk #E 7 R BEE -
Means within each column followed by the same letter(s) are not significantly different at 5% level by
Fisher's protected LSD test.
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Abstract

This experiment aims to explore the best organic production rotation model for continuous
harvesting vegetables. The continuous harvesting of cucumber, small-fruit tomato and legume
vegetables was used as a material for three-year cultivation experiments in three rotation modes.
The results showed that three kinds of rotation patterns were all same cultivate cucumber in the
first crop of the third year. The average yield was 23,576 kg ha"' of model one after the cultivated
kidney bean, which was higher than that of the pre-cultivated small-fruit tomato model two, 19,
114 kg ha and mode three. 21,774 kg ha™. The small-fruit tomato were all same cultivated in the
second crop of the third year, and the yield were 34,875 kg ha"' of model one, which was higher
than 32,371 kg ha™ of model two and 31,737 kg ha™ of model three. the difference in yield between
the two crops treatments did not reach a significant level. However, from the performance of field
fertility, the rotation model one had the potential to increase the yield of cucomber and small-fruit

tomatoe compared with the control group.

Key words: cucumber, small-fruit tomato, legume.
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Fa 3 T EE AL — K D e ik 3 5L B B¢ 5 B2

AT
HEEE B RIBTSE R

zeamays(@tydais.gov.tw

-3

Klii(Gastrodia elata BLYFRERIFHEYI K RIHIBL L - HERITZEM - L 2P R AEENER
mn ~ BRAIEIE RN - BAAREETT o ARG R R SRS BT - (R R B R AL
TSR ERE - RIIRTERE SHHRRAE 1/2 MS B53E T 4 ([ HMEMN 1| RigfE - WEERE 8
£+ £ BA10 mg- L J23E 138 » 554 PLB U R A AR et + BEBRE AM2 BRI
AN - BERRRE TR 25 CRH - RIAETHRI S FEBIINTREOUIRE A RS - 4E
ERPPEEstn ] RIERGY - AEL R B RRERL - Sl S e R A i A TR
AR

BRSERR @ K~ BIRE ~ VRS

KIf(Gastrodia elata BLYFy PS8 - LIBEHASE » 5y . R OGS +
¥ 2,000 FEAYFEHIFEEE o RS HACH - RISRIRE ~ i~ &5 - TI678EEE ~ T
PR~ HREANZ  IXRIERTIE - BRI B Ry B B EEY) - R 220
K 43 A & K i 3& (gastrodin) ~ K i 7 JC (gastrodigenin) ~ & 17 3 (parishin) 5z X Jiifi if H
(N6-(4-hydroxybenzyl)adenine riboside) - HEREEHFZE/ NGB RIniH A $HAF ~ UK 80
PEE ~ IR ~ S E RO ISR R D (L EF » 2010 5 B35F » 2001 5 55 » 2000 ;
Hsieh et al., 1997 ; Wu et al., 2015) » HEREESERT 52T 25 T K25 BV P AR EFEER S T1-11
(N6-(4-hydroxybenzyl)adenine riboside) B A MK TTIRFENE ] - RIFEBTAIIRA = T TESERTE J—
LelElfR B B SRR MR T i RGRAL MR SR S 2 4 » DU YR ZAYER(Chou et al.,
2015 ; Huang et al. ; 2007, Huang et al., 2011) - K f = ESEM R EEEME - HREDE R
67,000 237 /4F » T2 S 3 AR IR R TRk E - HEA M ORAEN M R E %
REGK - BB R R - EERFHNE AR -

K X e R e - B BFH Orehidaceae) R Hi JB(Gastrodia) Z A EATHY) » S AR R PEAEF]
nd o SR o HARRAERIARE - WA R S R L JEVHER ~ A REEIRRIE T
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AN H I ATHEE C RESIR S ET - 2008) » fEE 18 L S Aa R ERE ~ fE3E ~ R B KR
Fage o LEERIR 1,500 2 3,000 A RZAK R (Lin and Wang, 2014) - KA RE M A% - Bk
RIiABIEH DIRERYSERHE - RS 2R - SR A SR IRTE(scales) » B 7 {EBATEIELRS
RIAeH B — OB R - B A % s TP EL N RS - T HAE 38 28 TR B/ [Nk g (My cena
sp) AR - A R TR (Armellaria mellea) 24 » FRESEATIME = (FRAIER » 1989 5 $R%F
1990a,b » #F142 1990 ; FFFITE » 2001 ; Kusano, 1911) o 2 B KA e — » (HBSH
e RES & EEREMTEAHE D » AIFFEERET KA RS BBl - 35 MR S = - 555 PLB
TERU B » M7 R A e B ER B A B KRR - 7 R iR R B T B kB Bl - R
FEH 2% R oAk A B P o FARE o

MRAE
— « KA S #8#8 (embryogenic callus » ECs)iz&

SVEEAORH E R F et R MR S 0.1 g Refitadbstans - Bt~ & A RE
Rz ER A BLREREER R 1/2 MS (Murashige and Skoog, 1962)fIEALEEXE » FRiM 30 g L' JiF
B 6 gL PESE S 1 g L G ERR - pH (E 5.5 » #9330 10 mL B85 - 5538057508 H HUERE
MEFA 1R FE s EH -

=~ RiihR4E S B8aE SR PLB K 3555

HUREHE S 0.1 g DURERERS 2 TDZ(0.1~ 0.5~ 1 mg-L™") » BA(1~ 5~ 10 mg-L™) ~ kinetin
(1~5-10 mg- LY zeatin (1~ 5~ 10 mg- L WAWISH | SEFEM » SR 1/2 MS By
£ BERNG 4 EBHIGETE RS 8 8 - BAFHUNES 8 BHGT - S DUREIREE U
BiE ECs NAIZEFREERAREIPUIR RENL H AR YR 2 B -1 ) -

= R/ MRERBIRFH MR

Kk PLB Jo/NIRE S RlIEL A RAARIE B2 BB (AMI~AMT) 8548 - BINEDL A RAS
o JREHE Ry 23°C » AR5 4 8 H BRERAR K B IR B S i+ SRAMIUK i N e B A
RIS b BB IR - B ARAARLEL 24 ~ 27 [ 30°C » AR 4 i H &4 -

ZEHFLL SAS EG(SAS Institute Inc. 2010)3E7%% /553 HT(ANOVA)FF L least significant
difference (LSD)JHI Ll i BRI SASME L 7252 -
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FR R BT R
— » RiifAi4fE S BEEE

KV P A (embryogenic callus + ECs)4: R ARAsiE RELR(H 1) » 4528 3 8 ECs
B 4 15 53 4 6F) ECs B 8 £5 » K538 5 B BCs WA 12 £ » {ELES 28 5 M bt h
BRI F R R IR+ E RREAE - AR TR S - SR e R
PLB + s A IB(L - IBLAERY 3 4 1 A iR R 2 -

1.5 -
13 -
1.1 -
H 09 -
%
@ 977

0.5 1
0.3 -

0.1 -

H (month)

1. RS ERERERE

Fig. 1. The growth rate of ECs after sub-cultures.

=~ RiihR4fE & #8858 PLBs Xk 38 5F

RIS £ A embryogenic callus » BCs) B3 1 2 PR AR SEMALAR - ST
SEUT ECs Jia] [ Wt St i B 8 B M0 UMEIE e ~ /NI R ATV T » 1 AT S ek B B v B 22
WAL TR T FF 2 KRR ([E 2A ~ 2B) - FOEHIl > 2R R EE - 555 4 H.2 ECs R
B HH BRI 2 HELER B (Protocorm-Like Bodics » PLB) » ¥ 6 S il S EIR A A/ MY
PLB - fH#& Y] Fr B AESim n] RANRER A - FER B A PLB(E 2C » 2D) - 552 8 % -
PLB SR B RAVNEE - /NEEFER AR - AEHRIE R - B — BRI SR AR
2E ~ 2F) (Yeh et al., 2017) -
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2. KFifEtE e BT RERREE

Fig. 2. Regeneration stage of PLBs from ECs cultures.

TERRCHAN ST AR PRI - 555 8 AR EREBIEE| D & PLB JERKL » T HARG/NRERER 4 -
FERIEARY 4 TN 2R - EEE N AR R RS N B0 - FAERE PLB J2 v
ffi4y2i%% TDZ 0.5 mg-L"' ZEE 88.6% ~ TDZ 1 mg-L"' ZEEHR 94.1%F1 BA 10 mg L™ R
88.5%fxf# s Kinetin Jz Zeatin F5ERLE 50% L0 HERE A #E 0] 2 4ERY PLB #([F4% L TDZ 0.5
mg-L"'33.4 % « TDZ 1 mg-L"' 37.6 %F1 BA 10 mg-L"' 41.0 ZFiRfE - /555 5 BB EIAEIEE
PLB HYJERE » Hri Dl BAS F1 10 mg L™ BEBEAY PLBs JERETR(E 3 ~ £ 1) - [HAER R ERW
IFfE 5% TDZ(0.5 A1 1 mg L™ )BEHAH rH I ple BRS04 LABUSIE: SRR i HL NS 2t/ N S e
KBt > ERBSHE SR BA 10 mg L' B3 1 38 - 7% PLB JUR K3 3 R i (Yeh et al,
2017) -
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Fig. 3. Mean percentage of PLBs regeneration of G. elata in relation to the time in culture

for different cytokinins treatments.
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& 1. TRAMBEIHEZFZEXN PLB LR KEE
Table 1. Effect of different cytokinins on PLBs regeneration of G. elata.

Cytokinins Number of PLBs per PLBs regeneration

mg-L' callus (%)

TDZ 0.1 10.6d 48.2bc
0.5 33.4ab 88.6a

1 37.6ab 94.1a

BA 1 9.41 483"
5 27.0% 78.7%

10 41.0° 88.5°

Kinetin 1 6.6¢ 36.0°
5 7.0¢ 40.2°

10 6.2¢ 40.4°

Zeatin 1 10.0¢ 42.1°
5 16.4< 46.9"%

10 17.4< 58.2°

A8 AHIAE Fo DA LSD B PR HIBSAE SY0/k HEAZ FLANFRFE
Means within each column followed by the different letter(s) are significantly different at P < 0.05 by

Fisher’s protected LSD test.

= Rii/MREREIRF LS

RIS s e BB IR B (Armillaria mellea)$tA: > DIHALEIRBRMIF R 2R -
Bt BFERBHTRR T R EIRE - BIRE M PDA BREERRKY 2-3 REFIGAR - /U 4 7]
RS BFEE ML - BERR S EEN PDA SRS EXI & ESR (shoestring) ([&] 4) - RIS Bt
FHERERE TR - FEEUEYIEIR - S e BE R A al - BRCUBER - B - ) SRR
Wtk - W OE - EREEREAREEIES - n IR IR PR RAEAI R > 1
T F BB ER R L R —(H B R

FEREERR I SERY PDA BREATEE 258 - EEEREE NIRRT - A ERR
PDA 2B » B MR DL 25 CREER 2-3 30 - AR RMOR B - BETEEL K/ N
HAIRF A B AR L SR IS FEKI B U - B A B b AT B Ry A (AR A R A
FEMEH] - BERE < ORTF - BERE DL PDA B EAES R - BIRERImAEREN 4CR7F - 72
7 1 LU ERERATETT -
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PDA Rzt

x 3 -
/ ‘\ 3
%

4. BERER PDA BEEREEZIER
Fig. 4. The situation of Armillaria mellea grow in PDA and woods.

FEANFIBEER R 3 Rl NI S R el R B L AS R (3R 2) > DL AM2 BRI ANGE
LB/ N S AR RIS BT A o RIS B B AR =) > AML ~ AM4 K AMT7 8 Kl
A - (HAE Rl R BCR S HE B AR - T HL AT R AM3 ~ AMS K2 AM6 AR RIRAFT »
HURER AM1 ~ AM2 PRSP - HAth 5 PRERE EREN KBLAEE - 2R N RBL
RAE -

& 2. TRIBEEH KM PLB R/ \REERZHE
Table 2. Effect of culture PLB and young tuber in Armillaria mellea strain.

PLB /B
EIRE R HE HiE B HE
(No.) (8) (No.) (8
AM1 14.3° 1.3° 11.3° 13.9°
AM2 82.0° 9.7% 28.8° 40.3°
AM3 0° 0° 0° 0°
AM4 66.8° 8.6° 0° 0°
AM5 0° 0° 0° 0°
AM6 0° 0° 0° 0°
AM7 0° 0°¢ 7.8° 10.1°
[ —#13C A AR R DA LSD BEEMEHIEEAT S Y%o/K HEZEFANERE -

Means within each column followed by the different letter(s) are significantly different at P < 0.05 by
Fisher’s protected LSD test.
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KRIis NR T B B BR TR A B B A IR AR LY 24~ 27 ~ 30CAERARRT 3 4 I HAGREE
AN 5) - RN 24°C FEARFIERRY - WRAEAERR B > B 27°C MEEHERR AT LL
A f o (HIPRLZ BEEGENT - A RBOEIIHRGE - B5FR 30C PR EMALER - BURE
IRV R EANE G 27°C » ENERIREAE 25 CLUT - BSOS A R 20-25°C
FHEF -

24°C 27°C 30°C

=

$

5. TRIEEHRMERZRE

Fig. 5. Effect of tuber growth in temperature treatment.

A

AL R IAE IR ZETE SR S T8 R G E 2 - (E R B R R A S AR -
R MR ARG T BEE NGRS PLB J R 2 B il i < BER B BRI At
ABEEE - A ERERERAEER o R A B SIS MEN SR BB N TREOURR - AR EREE
AR ft e s FE AR PSR R R, - DU L 2 ~ SE T —Z K - WG B G T SR
ft A TR -
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Rare Chinese herb-Seedling and of cultivation
techniques in Tianma (Gastrodia elata)

Chih-Hsin Yeh

Associate Researcher
Taoyuan district agricultural research and extension station, COA.

zeamays@tydais.gov.tw

Abstract

Tianma (Gastrodia elata), thizomes of a fully mycoheterotrophic orchid and an endangered
herbal medicinal plant (Orchidaceae), is a commonly used Chinese herb as a potential functional
food for anti-aging and sleep. In this study, we reported a reliable protocol of the seedling and
cultivation techniques as a basis of the Tianma planting industry. Embryogenic callus of Tianma
subculture and proliferation rate was 8-times every 4 months. The continuous immersion cultures
with BA 10 mg-L"' improved PLBs regeneration frequency and growth rate. The best symbiotic
growth of Armillaria mellea ‘AM2’ and tubers, the temperature should be lower than 25 “C.The
advantage of Tianma cultivation was no need for light during various stage. Year-round cultivation
was to product a safe and uniform quality of Tianma raw materials in the environmental control
facilities. It was suitable for cultivation by manufacturers of existing mushroom facilities or plant

factories.

Key words: Gasreodia elata, Armellaria mellea, embryogenic callus
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o 2 A Ry 5 TR W SE Bl ool 2

] S 4T

TR B Gtk E @RS R Gt &
ych@tydais.gov.tw
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et
i

w OB

AW FE LU EE /NS Ty IOk - 0T DU/ N R B B E 2 By & BOE e M E T EE
mn o EJCIRET A FINHERT R BT AN ER SRR L - WEREUR - DITEER T
ZAPHTEIK I & 18% - AITS RIS e L AR B - (B35 BT RPN £ FE A B¢
FEAE IR, » RSB ML AN FIERAE - BEEDEREROK D &8 15%REE - BB A0 sHas
BYESEFIAEE - Ei ORI SR R A - MR M E R R F R R AL 2
% o DU LAE 0.210 mm SABEET <M= 200, - ek ik BAERG a8
AR - Rl B SRR IR E T AU R - D AT AN RIS 220k B
B EFS BT E Y - FRDMI &2 U E RIS BB IE T S (i Al BEUHA R
e LB SRR RE BB 1 BT ARl I i R B R S R - R B
EREMPITEEER -

FRSERA @ RITEHIRS ~ JEMBIFEIEE - Bt

[l

Al

T ARER R E H OO » FR B A S R - FEBORHERE R il & - Bl N
ARFRIFRE CORERINE 600 /AUH - MR 1300 20 o AHERFSEZS - S/ NE LB E Ry Rk
WIS - ERT R SR R BRSO+ ELDAA ke /NI 25 X 2 2 L 2
H - @EBE/ NI - B RRAEED BTN TR - 2R R Ry NSRRI IR
T BB BT 2T — eV B ety » B A EE R A RAN = -

— RSy - BBy 2R R/ N ER B 2 B R T e RS B i - E BT
KRR SRR T2 - B AR s 1 - AR AN ETHg R B B o ]t/ NRHUR Y ~ JIRZF S Ak
oyt - FESUERY TR R TR - BUFELA AR HAF SRS ESUFEE - Iipragy =258
iR h3E RO B 5 A5 HE (Chinese National Standards, CNS)#f & 2847 & 5E 25 » FRIRFERL/ NESHE
AR ~ BT (AR E R A N ER - TR IR BRI NERHIR] LB IR 2L ~ BRE R
WEZFSE RO SRR AR B - H T2k e VR Rt - DU NS B R T B T ey 2z
8y > DURe/ NESHRE R — S ER PR Sae LR ~ IR ~ IR 25 B SR 1% - RIS LEB IR Ry 22505 -
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FHES IS GBI AL FEak i B B - /NS E TR R = 20 2 LUl A B nl ATy - {3
DA it ik i A e/ NS 2Ry ARG e B - AT S BRSSO AR R B IR T
DIt - IHEE R -

AGABEBE FH B 5 s 2 5 NI JRORL - DU/INILG BERERRY B R T H B E 20y - IR
Al NEINHERTE N E 5 B0 B2 IGEE IR - LB RIS =200 2 4
By E R I R BTN T R B BB M 2 5 - DU T B A ol B S R
rnd MR R - R R AT DIBE I AE SRR H EE 3 - S HBdE NI TiNE & -

MR T &
— ~ #H
VB T R 2 IV o B T A -

= TRRRERGEHREZZHNZEE
(—) NEZHRERIE

AGABER TR B GRE 0 R AT o3 - B — TR N IFURL - IR R -20° CHe R ~ 4°CHiiii B
HimPEIT - BHERIZENE R T B S 2 200 © 28 i il Rk & & - K/ INELL
BURFCIR KT 5 8% » /KRR - 27k 35 & 12% ~ 15% ~ 18% » 3 I LUAE Bl i
(Hawos, MILL ONE, Germany T ES i =258 - R EIE Ry 10 om - B Ry RE o088 125 g

() HEES
£ ONS 550, NS007 ke BURDRACHISE /73 - FREGUER 100 ¢ » DISABRAT 0.212-
0.840 mm fiibh + SABAAERLUTSHETRSE 10 SR BRRTREARPITERY bl 3 5 EORE 7 4 -

= FEHEZER ZBEFIED

(—) EBMHEEZE

TR 2 20y FE DAk IRt - DAkt 30 H(0.590 mm) ~ 50 H(0.297 mm)
70 H(0.210 mm)Z{EEfT - @57 B R (< 0.590 mm) ~ H1(<0.297 mm) ~ HH(<0.210 mm)-[EHHE ~
ANy ETH LR TERLE -
(Z) 2ERIEFED R

K5y © ik AACC(2000) 08-01 F5 i o

R EHHIE © 4K CNS 5035, N116 £t fE B ARHREHIE -
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FE BN R PR e B e o B 2 1]

ERE S EHIE ¢ KB AACC(2000)38-12B FiAHIE -
(=) EEEH4ERIE (Farinograph)

k& AACC(2000) 54-21 753k » f5EH] farinograph HIE4HE.2 EFHEE - FPEUER A 300 ¢ -
RG> 1A% T INASRRERE T SEIAGEE [ 7 FEivk & - AR A [ R A e - b
RREE = Bh i D EAE 500420 BU SRR - ARERIEEIFE BB R nI 1S 21 REHE RS By R 15
AR ok > PRI - SFRETE ~ IRFFEE TR (Mixing Tolerance Index, M.T.1.) Bl Z14ks
HFE2H -

(m9) EEEH 14 ERIE (Extensograph)

ffei® AACC 54-10 (1983)J5i% » 4k farinograph Z UK /K B KRR FEIRFE R RAFIRAF - Y
HURAE 150 g 20 - DUREIBRER - BRI 30°C 2= T TR B - AU
B 4590 B 135 SpEt DIRFE L DI 4) - ROAEIR R R R 1k AR5 HRFEAE R R EL T
HL IR - A AR FIEED A R ~ 2R - REERE - TRARRE(R/E) 2 -

M~ AREEEZENREERREMS T
(—) EXEERFRE AT

FAEEH TR AL TG By © 2 2K3(100%) ~ fIZKE(55%) ~ Kili(10%) ~ WiHi(2%) ~ BEhE
T(2%) o RIREFIEERESEAS /K BA 2R R SHE I TR » 2 B P AT
TSR - DI - RERERE - 2P » I1E - 78]~ RBEEFIZIR - BULAAEBIENE
W NS Al - HETT AR TR B e R TR AR LR & o 0 R 0 A 1 T AR B M T 43
(Texture Profile Analysis, TPA).Z & o HEA R HER R 35 mm EIfE 2 HRUA(P 35) » 1
HIERAT « BRGNS HRES 2 mmes™ o SREUEHE ARE SRS B 20 mm - 55— RIS K5t
ABk i FRIRME R 5 # o TPA [ DU Bt o 9k 88 53 A7 ] 15 21 & (Hardness) ~ 3%
(Cohesiveness)FIRE M4:(Gumminess ) ZF 228 -

(Z) EXERRFREHOT

EREBZIFREAR T Ry : 225(100%) » FEEE3H(100%) ~ E#8(120%) ~ HilDHE(60%)
KB (1%) o FFHHICFT %8 - - HEINARE ~ B R AR PR SR INA 22K HE S S M -
DUEFE B AP INES 1S0CHIZN » fF L OREALINIEBEIGIE - MUY - FHEETHER
e B AT o BEFIPITEINE FET T RSP I EINE - SEIREAE 3 mm AYERE AR ER AL T
ZERIHIES - RREREE 50% JERE - MENTIEAS SIREEEAIERE 1 (Fracturability) -
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5~ #Et o
R B EME 3 K S ZHEELL SAS fEF o Mk e e T8 B T (Analysis of

variance, ANOVA) » RHINEAE A=Y - BT Fisher /a2 7= B IS (Fisher's Least
Significant Difference Procedure, LSD test) °

TERELRT A
—  FRMEREREHRES N 2ZE

SRR /SRR S SRS B R R DRER RIS - RS b SRS 53 A 0 S
3 50 HABRA VAL 0.297 mm)Z @M PISAEET 4 LEAM Y 36.92%-51.45% 3 S 70 H
BRETCHFLAE 0.210 mm) 2 M RRTE 53 bL » PREIFILIGRIEK ST 2 18%AH R (40.77%) ~

AR 15%MH K (38.18%) » FHKF Ryl 7k or 12%HH(33.49%) ~ HTAH(32.92%) ~ 7k53 8%t
(31.35%) ~ {2t (31.23%) Bl SRR B (28.11%) (F&] 1)

100% -+ .
14.51 2
90% | - ‘ ‘

80% - 22.43 21.72

27.92 28.34 2835 28.91
#0.84 2
60% - 17.12 0.840 mm (no.20)
®(0.590 mm (no.30)
18.34

R e S.08 531 0.400 mm (no.40)
- ] 5.36

40% - 4.96 4.81 5.02 - ®0.297 mm (no.50)

70% 1 3137

Percentage retained on sieve

0
4.69 444 0.250 mm (no.60)
0, 4
30% 2(0.210 mm (no.70)
20% - 3123 12.92 18 33,49 38.18 40.77 <0.210 mm (pan)
28.11 . : - :
10% -
0% T T T T T T
B EH-201C 5iE4C H A RT 8% 12% 15% 18%

T EERTEREE Pretreatment

1. ETANREZ B2 TSN
Fig. 1. Particle size distribution profile of milled whole wheat flour with different

pretreatment before milling.

ARSI e/ NS B T3¢ R RAVBHEER TR EE 73k - HHBVEIRE/ NIk S B E R
L PERHINRG - DU s Bk B A LR 2L - (EA S Bk K o0 - AR IR B

TERIAR AR AT AN - DISRESRIR D &R E 18% FiREE /T - FERCAE RN < 2
AR EIR IR 0.210 mm (70 H)FtBaf< H oy Fui s - BIRIRE&RAE - maRE kS8R
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FE BN R PR e B e o B 2 1]

1% o 1B R B A (R FR R T e R R MR T A T AT » S ch R e 4
W TEERGMEIETT /NS Sy 2 B, - SRR TSRS » AR A: EERRAE - it aiT
BERIREE LIRS A & R 1S% Rt -

N5 REHE AR (CNS 550)  —FRAAR T BT A JER IR A AR BA TR 100%3838 0.212 mm

B - SR NNCIEAHR 20K - (A2 S B IR - SRR e - 55
i HA I 0 (o e A U b BT LR kA 7 (Pavlovich-Abril, 2015) - {(EFERE TR I

HHER A 2SR Ry CPETRIAE 195 pm) 52 1T & [k EC A F, g B e AR £2 e Bt Y B2 B8 2 (firmmess)
(Bressiani et al., 2017) o Zang 5z Moore(1999)f¢ HHMEEmuRmEbF] » Frf A/ NEER 27 (415 pm)
FEHHZA(609 pm) FofHEk(278 pum) A A AR AL EERER o [KILL - ARWFSEEE AR RS 225k
HHHEE AR T 1 B e 2R B B T TERET » 2B A 2y Sl e AR A I L e
o

= TRBERER BTSN

ANEERREHIEE - DLZhy L a AT e SR A 1 5 RGP KR < 0.590 mm) ~ th(SPEERAE
<0.297 mm) ~ HICHEIRIFL< 0.210 mm) 3 FEMEE EZHPRAETTEERFIEDAT - HHIE =206
BRI 1.70%-1.72% FHE H & BT 12.48%-12.77% 55 & &R 20.4%-26.5% °
REHESEAE - BEGHSE 2 5N BT - SR RS E - AN - ik
FE

5 R 2 757y 5 JEE ) 5 S L S0 M 958 4 53 AT 44 (farinograph) Jz 2 R 17 i 4 8 o A7 (2
(extensograph) I ATEME R FIE MR o PLER 2Ryl BB EHEHE S8 - W%
BRAHEEIR K AT 66.7%-71.2% » HIEEBGE R 2k koK B EIHARRE R (R D) 5 #EHFE
SRR B I 2 2k R B (58 FU) » Ml 28Ky e (R(38 FU) 5 B aRdikefa] AR 2 200 i
18(13 min) > FRHHE =2 AR TR (8.6 min)

TERBREITE B S0 AT A SR ml et 2R R R IR T AR s - AERE e BB iR
R P 2B ARG TR e A B - TR RSl e A B N T sl B KR R BRI 2515
L - 2010) ©

—KIME - EEE S RSB TR &S - BEEER & e BokE - A58
HE— D HIE A IRk Al L BRI & - AS RN BERI TR R AR R & BN - DI
R RAEIRN & = (7.14%) - FRIEE R R Z(6.10%) » FEZHD i (K(4.47%) - S
SRV E A PRk EAERARAT 5 -

EAJER TR ATE RGN E AR - BRI S s BRI R as R - Kt - BEa
BB PR RE R S BT S TR E Y - MR R SRR i - (B
FIRF IR A A7) B Bk Se Rk (35 » 2011 5 £R%F 2016) » HEFFEMEFRBUE A B R R AR
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T BRSSO BRI RS - RO RBERTESS - R A
IR < =28k - DUl 2o MEsR i 21 - [Flike A e FER R AR e 1t -

x 1. 2ENHlEHERBHTE T E

Table 1. Effects of whole wheat flour fineness on farinograph mixing properties.

AR ' Wk 7k B H R[] REM  HHEIEER A
Whole wheat Water absorption ~ Development Time Stability Tolerance Index  Time to breakdown
flour fineness (%) (min) (min) (FU) (min)

#H Coarse 66.7 6.4 5.6 43 9.9
H1 Medium 69.1 52 6.6 48 8.6
#M Fine 71.1 8.9 10.6 38 13.0

' BRI R AR % o DIRRY I 30 H (PHFFLAR 0.590 mm) ~ 50 H (PHFLAE 0.297 mm)g
70 HCEEFLZ 0.210 mm)E{EEET » 50 BfH(< 0.590 mm) » H1(<0.297 mm) ~ #(<0.210 mm) =FE[H]
AHEE

The whole wheat flour fineness was defined by samples passing through number 30 standard sieve (paticle
size median = 0.590 mm) called coarse. Passing through number 50 standard sieve (paticle size median =
0.590 mm) called medium. Passing through number 70 standard sieve (paticle size median = 0.210 mm)

called fine.

F KB 7 (e 2 B S S T ) S SR E I B 10 8+ B ) OAEE v B e o LA
(R/E) EFRBEH SRR - ER{EBA - ZORBRGR MRS - JEA5TRASEERGL - 2010) -

A EIHHEE 22O AEIE R Rt 90 S EE A (R P - S SR I T (AT R A 2
ZEMHIR (69 em?) » 177 DU 2 2RI NS5 em®) 3 B ATTHR T T (Rva) DA A SR IR A(589
BU) » H#ifs 220034/ N278 BU) 3 ZEREIE I A 2280 A (135 mm) » #HRZKH
£5/IN(89 mm) o #E—35 L) R/E {HAMT 2 284008 & BH I - TR BT R 2O A (6.6) + HRBH
BESIHQ.1) » T R ZSALR N2 1) (3K 2) -

Bressiani Z£(2017)/M 47 R ERAR 2800 L MEEAT RIS - IEHR JIRE 220\
MRS MRS - DU EZ (330 pm)FUiR 6] - A2 (195 um)BioR e - BARGER
5 AR, o Hels R Rl SR T & SR 1 - 2SN RIS SR - HH TR St R
TAE M R IRAREEY - 35 T RERRIAIA - e i g AE SR T R I I A1 P i B sk 00 R S
T AR KN 2 ZE R M (B > 2008) ©
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& 2. FEMEZEFMCERAHEE

Table 2. Effects of whole wheat flour fineness on extensograph properties.

FRHIF R RIS R PRSI ATt
Proving time ~ Whole wheat Energy Resist'ance to Extensibility R/E'
(min) flour fineness (cm”) Extension (BU) (mm)
5cm Max. 5cm Max.
45 $H Coarse 48 216 226 142 1.5 1.6
1 Medium 43 186 188 146 1.3 1.3
i Fine 55 324 333 114 2.8 2.9
90 #H Coarse 55 320 326 116 2.8 2.8
1 Medium 56 267 278 135 2.0 2.1
#H Fine 69 578 589 89 6.5 6.6
135 FH Coarse 56 370 375 107 3.5 3.5
1 Medium 55 342 345 110 3.1 3.1
#H Fine 61 554 562 84 6.6 6.7

' R/E @ §UiRSIBIER S HufY -
' R/E: Ratio of Resistance to Extensibility.

= TRHEEZERREREERR B

DIAN RIS S 2k BUF 2 EE RS S BBUH » £R5S B2l L B P B A B S () e Ty
FABL SRR B B S NG R  REE -

FAREUR - 2REBAEOE FEIURE T - DIEEETEURIEE 22T - &
an TR L E(WEDR] a EGLEEDTER - (Hta T LIERERE 225 (3R 3) - AU Ak 2 56 -
ERERDE L {H b HEEOEBIK - ELIE 22 Al =2 B U EZ R AE a B
3 B R R R 22 5 © ARIHIEE S R SR LRSI B - SRR 22 2
{BAEE s AT SRR o3 » DA 220 A 2 2 S F 2 R E R AR R AR M GR
4) o FEREhhRE L - ERERBAE T RO B R E AR SR AR - fEm Z IR ]
FEEEFSBA BT S - RIS R A/ NEE R - BEETHEERM -
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= 3. TRMEZENREEBZEZENM

Table 3. Effects of whole wheat flour fineness on the color of egg roles.

B AR
Egg roll whole wheat L a b
flour fineness
P ¥ coarse 59.41+0.948 8.49+0.96 8 26.15+0.31%
gh"le Wheat 1y o dium 50.8042.87 " 0.40+1.23B 26.47+2.10®
our
41 fine 62.14+1.68 2 10.18+1.7348 28.20+1.848
AR R 65.66+2.40* 11.31+1.06* 32.62+1.02%
Soft Flour

[FF TSP RIERIZE » SR8 LSD HIEs B BORE 5% B /K HE -
Means followed by the same letter are insignificantly different at 5% level according to LSD.

x4 FEMEZENRFER GO R LLEETR

Table 4. Effects of whole wheat flour fineness on the texture and specific volume of egg

roles.
EC-S g TR PR e 12 Fefets
whole wheat flour Hardness Fracturability specific volume
fineness
(g-sec) (mL-g™)
F coarse 3,246.34° 2.18 1.784
rf medium 4,116.58* 9.4% 2.11%
fHH fine 5,119.37% 10.1* 1.87%

[FFTHCFRIEEE - SR8 LSD HIBE H A2 5RIE 5% BHAE /KYE -
Means followed by the same letter are insignificantly different at 5% level according to LSD.

DIAS I RE 2= 280 S E RR RN LR B s 3L - R RN 200 BUE Z BB UARE L e K

(58.19 N) » B RN HA R ER AR, 5 FEEHIEE SRS - BEREEAIIEE MR Er (R o [RIAAESNE
At L - M2 SR R A B te ] - B HoA A 2O, - T DU 288

HHESEHS MR R (R S) -

INIEk e e AR A B A - AR ~ A eAs - B - EHRER - DURSEER
B TEANFER RBEZEA AN RS IS - WFefat - B AN A MERGERERL AE - [
RFHERESREE > ETER TR - et R =it dh - S8t /MR RN - thig
BRI E A 7(Gan et al,, 1992 5 B » 2018) - L A0KD BEUART 2 ZSA80H - 2008
SHEYE LRI HER SN e N st BB R AR - LASF(2015)PRASRA K i s BE A R AR
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BRI A - ATREERERTE H FR/KAYIR A S A S R R AR - R BRI N
BR R (AN U ESE  © T v 8 B B UH LR R A A R M R (R SRR - mIRE R FR Al
3 BB AR E T T AR IR A 1 - ST R SRR - ARG L = 2ol S
GUHENE Z B BUR LRSI B n] 0 2 SRR URRE = S BE R N2 1BTE - SIS
Difgiie 50 BB ERCTEFLIE 0.297 mm) B UG - (H LA 2883 CFFLA% 0.210 mm)
B i R AN

x5 TEMEEZEMEEER BT RS EEIBERL
Table 5. Effects of whole wheat flour fineness on the texture and ratio of height to diameter
of steamed bread.

R BERE A BE M AR EA L
whole wheat flour Hardness Cohesiveness Gumminess Ratio of height to
fineness diameter
N) N) (mm- mm'l)
F coarse 58.194 0.70¢ 40.70* 0.46"°
1 medium 40.85" 0.84* 34.05* 0.51%
4 fine 32.94° 0.76"° 24.92° 0.58*

[EFTHECFRIEEE - SR8 LSD HIBE H A2 5RIE 5% BHAE/KYE -

Means followed by the same letter are insignificantly different at 5% level according to LSD.

& am

AGRBREE— 0o Ll i B T S B B R 2O RS A L 28 AR AT R e
/NPT K S R 18% o RIS EIHIRE e K BN, - {25 B S PR A P
A SR - Ea R ML A AERIE - FRRDEHE K S & 15% R o A B A0
HE—2 R S 2K R A [RIRH R R AR - DU 200l R S AR R FE T ~ AR R e
B ERE AR 2 B - AERLUE®R 70 HEERERCEILR 0.210 mm)Z 228k
FARTEH0R ~ ATESR R i R - [FIRF A i RN AR E M U IR - DI 20k
BUEZ ERABIFIRNEE R 21 - Al SEERA B LU R SR R R B B 1 - B
TEE B HIEE AGE B R B L S B - HIN A LA B A
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Whole Wheat Flour Properties and the Development
of Products

Yu-Chi Ho

Assistant researcher of crop improvement section,
Taoyuan district agricultural research and extension station, COA.

ych@tydais.gov.tw

Abstract

The objective of this study was to use the domestic wheat cultivar, wheat Taichung Sel. 2 as
test material, and to investigate the properties of whole grain wheat flour. The first part of this study
was to evaluate the effect of different pretreatments (storage temperature and tempering moisture
content) on the particle size distribution profile of stone milled whole wheat flour. The results
showed the finest stone milled whole wheat flour obtained by wheat tempered to 18% moisture
content. In consideration of wheat starch might be gelatinized due to high temperature and moisture
during milling, we suggested tempering wheat to 15% moisture content instead. The second part of
this study was to evaluate the effect of whole grain wheat flour of different particle size on
composition and dough properties, including farinograph and extensograph. The results showed
whole grain wheat flour, which passed through 0.210 mm sieve, strengthened the gluten network of
dough, and had the highest gluten index, mixing stability and resistance. The steamed bread making
test also showed that whole grain wheat flour of smaller particle size had significantly lower

hardness and gumminess, as well as higher ratio of height to diameter of steamed bread.

Key words: Particle size distribution and fineness, Farinograph, Texture analysis.
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A HEOR B 2 5E

feafEHA ~ #EERfE - RN

TR B gtk E @RS R G EIE 8 ~ BiEE 8 - Bl kR
lithops@tydais.gov.tw

w OB

SRR B A Rodfe i i W AR BG-GB A T IR i 8 ~ BRVGSH S =S PR
IX A HH (Citrus. reticulate Blanco x C. sinensis Osbeck) IR B4 (5T » FR5T I EF M BAZI R 258
FHBRME » SAS /K S B R e HEE e - BRET BN SR B A4 o - RE TIEAERE
B~ #5 S R 2R GRS - EE R HIUREITRMEN IR - HRR R E L
REHEBEEEERZMEREE - 7 TIREEE/KE PR 20%-25%5/KmE - [k 28R
B » JRAREGEEE RGN - T TR B KR PR 10%-15%3K R - AEREEYNE IR
o 2R B BRISR RS A i e A HE AT 60 kg (ZBREE - A 10 H MR RUIRRE
FIRAR - BURKSHIZR S v HENL i T - ATRE S RRR -

BRSERA © AREE - 81 85 88 I EKE

HAUEME IR E A Roafe i W A B RERE - S8 % A B SR S BRAG IR ZER - 2]
SRR AEA - MBI ZLERE R E Bl % (Barry and Bower, 1997 ; Khadivi-Khub, 2015) »
SR LB AN IR E AR RS 2 MR » —ad R e R E R R SO BB T FTE S - IR
R AT - SR KB TT8A(Cronjé et al., 2013) » FF2ARGREAEE & B A RR > Horm
TR Ry i B AN AR BRI I 2 AR/ NRERIR - BRI © R P BRBER i
W o QRIS E AR R IRF 2R B2 52 T AN 82 B4 e ME AN I i 38 AE 2R (Garcia-Luis et al.,
2001) - BReGAERFESD » BREG SRS RIS B 2R B Ry i = AR iR it KR B 4 R~
PR 2R LB o T8 SR I3 AN S IR s B R JE S S R B AR R - IR T
sEAb By IR 2 30% LA _F{84:(Barry and Bower, 1997 Cronjé et al., 2013 ; Khadivi-Khub,
2015) « sPEARAIRIA AR % - IREER N B R BRI - HARRERBIZRK - HAT RS
Bk A ZER B2 Tii(Cronjé et al., 2013) AR E 2 IRIETE HAR B - T B 1 ZORE
P ARG e i 8 AR SR - HAP REAE R R NG 2 EE M SR I R B U P 2 - 2B - [l
REZWEA - ZURAEBR R EFRERIE M EAEZIR - A CAl e s i R 2
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MRFFE AR - PRES TR IR RO AL AHRATE - MRS FR /R B B e R HE T - )
TR BIZUEC SN I AREREST - SRATEDR O R B L % -

MR T &
— REMREBER LREHRE
(—) HEBRAE
ST TR A B TR © B - BHPHSE 7 R B MRS 3 RS - MR AR
ARIER AR 4 B 6188 2030 4F  RIRESRMef® [C. sunki (Hayata) hort ex. Tanaka] » 7%

10 HWIERE SR 100-130 cm FRZRFG R TR R 50 HRE - 10 HE 11 HPRRRS
I TR A AR -
(Z) LI|EEHBRAE

R EERAUE A& (20-40 cm) H3HEFT/34T » DL pH meter JI5E pH {E(+ : k=111
w/v) s DUEE L I E BB & (electrical conductivity » EC)(+ 17k =1:5 w/v); L1 Walkley-Black
EHE A Bk (Nelson and Sommers, 1982) » M #FH R HIEAEHE & &  LHERFE &
(Bray-1)fifitti +4% Bray-1 % - fHEGRE 0K - DUPOUEEHEREE + DLEIwRE —k
Rl TSR ZEEUER ~ $5 50 8% - FELURERS & B AR TR AP EEl & (Inductively coupled plasma

atomic emission spectrometer » ICP-AES)HI7E -

KN ERBHEAHER2EE
(—) M8

DL 3-4 ARSI R AR » BB A RS SRIERE(C. limonia Osbeck) » 4 2016 4£ 1 HFEFE
46 cm x 46 cm x 55 cm J74% DAV ER PTG SE I L4 ~ AL ~ B LR R
+-3 - R R R IR pH A 6.9 » EC{H 0.35dSm™ » AR &8 50.5 gke' » & 20
mg kg SR 218 mg kg ¢ §54 R 2,875 mg kg ¢ $ESR 396 mg kg -

(Z) kP EEIE

RN 5% 30 em P EE T EEETE /K 53 EHIZR (Onset S-SMB-MO005 » USA) » F4rEKR
REfE Ry 37.8% ¢ A 9 H LAJE KRS 2-3 HEEHURHIEY @ 73 Al 1 18 & 7K & (volumetric
water content * VWC) FEZE 30%(VWC 30%) » 20%-25%(VWC 20%-25%) %z 10%-15%(VWC
10%-15%)F 853587k » DI HiFZ R RIS R B0 - 22 11 H NIk - SEREETT 2 47 -
T B R E BRI - REBRER/KEAZLA - 2016 k5T EEIIAR VWC 30%BEHEEK 15
R » VWC 20%-25%m 7K 9 & » VWC 10%-15%EHEE K 5 % » $IFEE/K 6 & 5 2017 £
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VWC 30%EHHE K 19 R » VWC 20%-25%RBEEEK 12 28 » VWC 10%-15%E E K 7 2% »
HHREK O R - IRCEERRGET » 4 HE - FHEE 2K -
() HEX - EEBEXEREREFE

AR EPERT 1 B EVETR SRR E 2508 0E - 2016 FHRREEAN 31-42 {F -
2017 4% 43-57 fli] - FREEBHIGRTT 2 HIAEANR RIERFEL 12 A BA) - 1A 1 H NEEREL 20
FRERERENE | DIMERHERER - AFREA/N ) REH - REFEMRAENHE
TRYHE 5 B2 32 1 RAVET  BIERT S REEE A SRR3R | DIE B R
(R IERE 3 (Atago” PAL-1, Japan) il & Ay MEEIEY) 5 LL0.1 M NaOH {5 #E By 2 i
Tt 2 B (g 100 mL ™) Ry mT i e g -

EEHMIEEREHRAEMHER 2EE
(—) t#

DIARSGH TAERE 4-5 4 SA R AR - iR R BE SRS > TTRRIEE 4x4 m» 13 pH {H
51> EC{H0.12dSm” » B#ESE 13.0gke” » S E 13 mgkg” » $1& & 139 mg kg » §5
SR ST3mgkeg!  BEEE 152 mgkg' -

(Z) EEEHAEERTE

AR E PRI BB AARERT - AEAEPRA IR LR 1 m 2 - PIZE R RBREERY 60 cm i
B BEpRITBURE 20 ~ 40 K2 60 kg FEVEHEE(N-P,05-K,0= 1.7-2.1-1.5) » B - SFEIHEMIR
[EE - DURHE R R B0 - SHIRUNHET TRATZ SR [BIE - SEEHETT 2 4 SREMST R EREGET - 4
HA - FHEME 2 P PR 1Rk

(2) REERE
A 8 Hrh AR S0 (HRE - 9 H9IE 11 A M 1-2 HFERAER -

m R
— KAMEEHRRIFER LIBENHE

TS T R A R RS Ry 32.3% » H LR S B il A BRE
A » 43500 0.05 dS m™ K 39 mg kg $RE IR - §5 K EER Ry rhRE ¢ Hil B K C |
ISR Ry 22.1% 5 19.5% » +HERRIRE AR - JBIBERTE T3 - ARE S RRIE - 8
SR i R B i 5 #rif D b E SREZERFR Ry 15.1% 5z 11.6% » + R B -
5 e B R R E iR 5 BT F REZERSRRARTy 5.3%  HHHEHE - Bl
R BT ARE PR - 430k 20.0 gkg ~ 133 mg ke J 194 mg kg™ - S RAMRIEE 1) «
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& 1. fiptEX S HREE LIEME EARR
Table 1. Selected soil chemical properties and incidence of fruit splitting of 'Murcott' tangor
in Xinpu orchards.

HE ZURK EeinE  EBERE  HAHE  Bray-1f% Mehlich-1 $#  Mehlich-1 §5 Mehlich-1 $£
Orchards  Incidence of pH EC OM Bray-1 P Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg
fruit splitting. (1 : 1) (1:5)
(%) @sm') (gkg’) (mgkg)  (mgkg") (mg kg (mg kg™
Hrig A 323 5.7 0.05 16.5 39 77 693 118
Xinpu A
Hrifi B 22.1 3.7 0.20 13.5 128 67 281 50
Xinpu B
i C 19.5 34 0.23 9.5 93 116 274 68
Xinpu C
i D 15.1 6.5 0.18 13.5 129 123 3,122 142
Xinpu D
Hridi E 11.6 6.5 0.10 15.0 103 92 1,553 266
Xinpu E
Hrii F 53 43 0.18 20.0 133 194 556 73
Xinpu F

Fé?]@i{miuﬂé%lzé%jﬁ i ky 21.2% - H A EEEE « AR RS R RE T
AR » 531k 0.06 dSm™! ~ 9.0 g kg Jz 442 mg kg 5 BHPE B J C FEZURIIHIE 15.6% K
15.2% » 1-3rRg ~ 5 g e RARAE - HRErE B $F & SR BRVE R E A 5 BAPS D SREZ
SRR 11.9% » 1 78 R s BPU SR B P > s 0.31 dS m' - 5 Kot B R B PG S B o i
1 5 BHPY E e F SREZRRHRy 11.4% 5 9.7% » H 3G ~ % fﬂi ~ §5 MRS R
s AR RS RBAvE G B H s M R Bva SR E iR 43 40 g kg
392 mgkg! - $EERATRREGER2) -
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Table 2. Selected soil chemical properties and incidence of fruit splitting of 'Murcott' tangor

in Guanxi orchards.

EAZUE K

IR ZERUGE 252

HE ZURK EeinE  EBERE  HAHE  Bray-1f% Mehlich-1 $#  Mehlich-1 §5 Mehlich-1 $£
Orchards  Incidence of pH EC OM Bray-1 P Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg
fruit splitting. (1 : 1) (1:5)
(%) @sm') (gkg’) (mgkg)  (mgkg") (mg kg (mg kg™
B A 21.2 4.4 0.06 9.0 122 94 442 78
Guanxi A
FHPE B 15.6 4.9 0.16 10.5 118 89 518 67
Guanxi B
REPG C 15.2 3.8 0.10 21.5 147 125 619 93
Guanxi C
FArE D 11.9 3.8 0.31 17.0 134 129 439 63
Guanxi D
BHVE E 11.4 44 0.14 28.0 155 273 1,784 318
Guanxi E
FPE F 9.7 4.4 0.19 29.5 150 196 1,172 198
Guanxi F
Bl G 4.9 4.8 0.14 40.0 125 153 1,536 392
Guanxi G
S S E R ERISR =B S A REZ 24.3% » HAHEEE - 81 - PSS

B MR R PR - ZUR SRR bk C 5 ﬁiﬁ%tﬁﬁﬁ&ﬁﬁé
% > 5350k 168 mg kg bz 179 mgkg™' (% 3) °

% 3. BMHBEEAHREEIEHERARR

RERESMREP RS

Table 3. Selected soil chemical properties and incidence of fruit splitting of 'Murcott' tangor

in Qionglin orchards.

HE ZUER Mg  EEE HEYE  Bray-18f Mehlich-1 $f  Mehlich-1$5 Mehlich-1 §£

Orchards  Incidence of pH EC OM Bray-1 P Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg
fruit splitting. (1 :1) (1:5)
(%) @sm') (gkg) (mgkg)  (mgkg)  (mgkg')  (mgkg?)

=k A 243 43 0.06 20.0 117 77 343 70
Qionglin A
=k B 10.6 4.5 0.47 22.5 141 161 1,338 196
Qionglin B
EiRC 9.8 44 0.27 18.0 168 179 988 120
Qionglin C
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KD EEHRAMRRECEE

2016 FEABERRIATR SR BRFF R B AR - 9 A0S B AR SR2 FU )N - 10 APk
VWC 10%-15%a BEAER G i = Hota B - HARpR B 22 i 5 (B E B R -
P B R V2 B - T R B AABE R R FRF R BV IR - 10 H e AJ#R VWC 30%JR 2
SARVESCRENBRE B HARGEEE - 11 H iR B IR R B I bR - 2 ARG R VWC 30%
P PHEL S ISR V22 5 - (HS iR 55 2 e B (e 1)

12 4 A
—o— VWC 30%
—— VWC 20%-25%
10 —A— VWC 10%-15%
—— CK
€ g
[=2]
£
E
= B
2
L
4 4
2 -
0
12 4
10 4
g 89
Q
2
= 6
2
[T
4 -
2 .

9/1 9/16 10/1 10116 10/31 1115 11/30 12/15
Date

1.2016 FAKRDMEBHLEHAVHRRRB)FREZTE - VWCEEFESKE

Fig. 1. Effect of water management on the incidence of fruit splitting (A) and fruit drop (B)
of 'Murcott' tangor in 2016. Error bar is the standard deviation (n=4). VWC,
volumetric water content.
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2017 4FpRHH AR SRR EL 2016 FRAHIL - {H 10 H M AJRE4E VWC 10%-15%BR AR R
BNRAE R ELARR T - AR R AR AR - BRI Ry 8.4% » oAt B RS IR AU I
MR 2L BRI 3.5%-5.0% 5 T AR=ER 9 HIENE VWC 30% 52 AIFAZ R H
flpEEE - FAEE 12 A ERERERTR - BRE RS Ry 9.1% » SLALREH K S IR R 22 22
1A 3.9%-6.1%([E 2) «

104 A

—8— VWC 30%

—&— VWC 20%-25%
—&— VWC 10%-15%
—v— CK

Fruit splitting (%)

Fruit drop (%)

T T T T T 1

91 9/16 10/1 10/16 10/31 11115 11/30 12/15
Date

2. 2017 R EEHREHARRERB)ERRZFE - VWCEBEIREKE

Fig. 2. Effect of water management on the incidence of fruit splitting (A) and fruit drop (B)
of 'Murcott' tangor in 2017. Error bar is the standard deviation (n=4). VWC,
volumetric water content.
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KRB R R EAE - 2 SRR E R VWC 10%-15%2 B M RE#B/NHR L
i RZE R ESLLER ) - nETEER YRR R AR 5 T VWC 30%k VWC
20%-25 %0z B S R E AR A VIR B IR 72 B BRI B R K o S L2 B R B R
o B FECE VIR - BIR UK BB EL VWC 10%-15% 8 Rt - RE G E IR R AH
AZF4~5)-

& 4.2016 kD EEHXSHREREZHE
Table 4. Effect of water management on fruit quality parameters of 'Murcott' tangor in 2016.

patiid RE RRERE REEESAL FEEERY AiEER SR
Treatment Fresh Thickness Peel thickness/ TSS TA Juice
weight of peel fruit diameter
(8 (mm) (%) (°Brix) (%) (%)
VWC” 30% 188.7 ab’ 2.39a 3.16a 13.2b 1.20 a 42.6b
VWC 20%-25% 194.0 a 240 a 3.19a 13.8 ab 1.00 a 422b
VWC 10%-15% 183.1b 2.08b 2.87b 14.1a 1.08 a 46.4 a
CK 191.8 a 2.17 ab 290b 13.6 ab 1.03 a 46.6 a

" e EkE
Volumetric water content.
YRR TR R IR RS LSD JHIBSTE 5% /KU 7S FANEE -
Means within each column followed by the same letters are not significantly different at 5% level by

fisher’s protected LSD test.

& 5. 2017 KA ERHLSHRERBEZRE
Table 5. Effect of water management on fruit quality parameters of 'Murcott' tangor in 2017.

R E] RE RIEE REEERE  ETEEY ek SRR

Treatment Fresh Thickness  Peel thickness/ TSS TA Juice
weight of peel fruit diameter

(2) (mm) (%) (°Brix) (%) (%)

VWC?*30% 1932 a" 243 a 3.08a 143 b 1.05a 49.5 be
VWC 20%-25% 191.5 ab 2.39a 3.11a 14.1b I.11a 48.7 ¢

VWC 10%-15% 1793 ¢ 2.19b 2.83b 152a 1.23a 513 ab
CK 184.7 be 2.20b 291b 14.9 ab 1.17 a 52.1a

" etk E
Volumetric water content.
Y EATIRSCFRIAERIFE RS LSD HIBEAE 5% k#ezE BAHE -
Means within each column followed by the same letters are not significantly different at 5% level by

fisher’s protected LSD test.

68



IR ZERUGE 252

= REHIERRAEHXAMRETE

2017 SFYIEFHEEEHENCTR - 9 HBHIGTAEZERBEEIE - WINEERED - B E A
A > 10 F 16 HFAERF 25 i B AR R T R AE PSEIE N 5.7%-7.7% » #EHIEL 10 H 13 HE
15 HFEFFERERAR - 10 H 26 HmBEFRRRRFHaH IR - SRR EHEE 60 kg iz
BERIGCREE B 20 ke BRER RN - Blffa ] 40 kg BRBEMEAZEL 5 2 11 H 15 HiR
BRI - EAARRET - DU 60 kg BREERASR 14.0%x(K - BEFHEKACEA 20 ke
PP o B B U SR e B (] 3)

30 4

—&— Bagasse 60kg
25 4 —®— Bagasse 40kg
—a— Bagasse 20kg
—¥— CK
;\; 20 4
o
£
£ 154
o
7]
ré
L 104
5 -
0 T T T T T T
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Fig. 3. Effect of composted bagasse application on the incidence of fruit splitting of
'Murcott' tangor in 2017. Error bar is the standard deviation (n=4).
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Fig. 4. Effect of composted bagasse application on the incidence of fruit splitting of
'Murcott' tangor in 2018. Error bar is the standard deviation (n=4).
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Abstract

Fruit splitting is a preharvest physiological disorder in various citrus species. This study aimed
to investigate the occurrence of fruit splitting in "Murcott' tangor (Citrus. reticulate Blanco x C.
sinensis Osbeck) in Xinpu, Guanxi, and Qionglin Township, Hsinchu County, and explore the
correlation between soil properties and fruit splitting. It also examined the effect of water
management and composted bagasse on fruit splitting in '"Murcott' tangor. The incidence of splitting
was higher in soils with lower organic matter, potassium, calcium and magnesium contents. The
correlation between soil electrical conductivity (EC) and fruit splitting was not obvious, however,
the orchard with the highest splitting incidence had the lowest soil EC in every township. Watering
when soil volumetric water content (VWC) down to 20%-25% reduced the incidence of split fruit
and fruit drop. The fruit was smaller with thinner peel when watering untii VWC down
to10%-15%, and caused more serious fruit splitting. After 60 kg composted bagasse was applied
each plant after harvest, the incidence of fruit splitting decreased significantly after the end of
October. The results indicated that water management and composted bagasse application had

beneficial effect in lowering fruit splitting in 'Murcott' tangor.

Key words: organic matter, potassium, calcium, magnesium, volumetric water content
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IR L 1:1(wiv) » 1L pH meter S5 pH {8 5 -HRELZRERALER 1:50w/v) » LI
EREEHHE EC {H 5 DL Walkley-Black EHIE S Bk (Nelson and Sommers, 1982) » i E L 1
BAWESE  HEKE kb 3% Bray-1 g% > DURT/0O0EEETER | SOOI KRBk
Rl SRR ~ #5508 - DURIERS S B AR TR ADEEHE(CP) E R ; 0.1 N ERehht
AR Cu Zn ~ Ni~ Cr~ Cd ¢ Pb <8 - DURKERS & B A TR ADEHE(ICP) E & -

(Z) 1BEER S 2

F L% (Regular Kjeldahl methed, Bremner and Mulvaney, 1982)#I2 % » L R SR
(HNO3:HCIO=5: )R- BB 73 - 73R L Murphy 1 Riley(1962)75 I E ik & & - DUKEDE
JEEHAIE #i& fE(Knudsen er al., 1982) » DURRERS & ERIF RSO EICP)HIE S L&
# ) L FRE S (HNOs:HCIO=S: ) I A BEE - 70k DURERS & B 38 I TR B il
(ICP)H[%E Cu~ Zn~ Ni~ Cr~ Cd Jz Pb & -

TR EAETAR

BT 8 J 9 FASRHUREIZSIEMIE R - 57 R L B R RS » i
FERRMFER > Hrh 7 B 8 ARFIRHMSER SRR MG a2 - 9 ARSI 458
Y 3.15%-3.54% ~ BE S 2 AAHY 0.10%-0.11% ~ $FE 85 0.75%-1.05% ~ $55 8415 1.43%-
1.95% ~ SEERAIL 0.21%-0.32% o T8 Bl B R FE AT = NN - /41,500 g
tree” B EGH(1,000 g tree”)ATAE AT B L5 F- A 2 BB T (1,000 g tree) B rfr &4
(750 g tree”™) ALt &

& 1.9 ATRARMIEEERIFE A EB MR

Table 1. Results of leaf nutrient analysis of different nitrogen and potassium fertilizers in

September.
b il N P K Ca Mg
(%)
1 NI1K1? 3.31 0.10 0.8 1.43 0.21
2 N1K2 3.18 0.10 1.1 1.52 0.26
3 N1K3 3.15 0.11 1.0 1.71 0.24
4 N2K1 3.35 0.10 0.9 1.95 0.32
5 N2K2 3.45 0.11 1.0 1.59 0.27
6 N2K3 3.54 0.10 0.9 1.80 0.23
7 N3K1 3.34 0.11 1.0 1.74 0.26
8 N3K2 3.25 0.10 0.8 1.65 0.25
9 N3K3 3.28 0.10 0.8 1.72 0.27
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z: Nl K B8z AR fEF 235 10 500 g tree™” ~ 2: 1,000 g tree” ~ 3: 1,500 g tree” FIE L4 1: 500 g
tree” ~ 2: 750 g tree” ~ 1,000 g tree”’ o
N and K represent the application of nitrogen 1: 500 g tree’, 2: 1,000 g tree”’, 3: 1,500 g tree”’ and
potassium oxide 1: 500 g tree”’, 2: 750 g tree”’, 1,000 g tree™’, respectively.

H 8 A MBHa > BZERTE B AR - FIR 2 HET B HARGE - 25 A S
MOPIIZERELL 10 HRRR GG - SRR 6.6 FERERAEZR - HXy 11 A
TRREIE 5.5 BEREZR - 9 A PHoRRREa 3.0 BEREZR - 12 HARBARER
& Ry PR R AT 0.4 FHE 1) -

12

P B

m]

o

9H 10H 11H 12H

1. RIPPEHEA SR ESHRBATHRE 2R A BN
Fig. 1. Distribution of nitrogen and potassium fertilizers for each month of the number of
cracked fruits before harvesting.

h R AN 1.
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Fig. 2. Effect of nitrogen and potassium application rates on the number of cracked fruits
before harvesting.
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ZSTRCE = S A R B B B DL NIK3 JR ) - B N3K1 R - HERKS IR
B RAREE - RJFELL N2K3 e )F > N3K1 e Bl - (Hpa B ARE 2
FIRETR 2 2 4 R e A B ol B R ] - A RERERETIA R R R L 2 % - R
DUNIK3 pRBf i - B R N1K2 B - Heresha A S - aleefEd ~ Mzt
MRS R EE B A RO EYI M CATE - REMRIEFE#TE M S nm a1
Rt EY o thB Erner T AR EHHAT - (EIEA S Z U EE T N3K3 BHE =/ N3K1 I N3K2
(£ 2) » HORME A e &N AS RISt A e SR B R e g e 3

*2 RFEEAEBHREHREREZRE

Table 2. Effect of nitrogen and potassium fertilizer application rate on the quality of

‘Murcott’.
BREH FARE eSS B2 AYATERER Y s HagLL
Treatments Fruit Juice Peel Total soluble Acidity T-A ratio
weight rate thickness matter
(2 (%) (mm) (‘Brix) (%)
NI1K1* 168ab’ 59a 2.17a 13.7ab 1.18abc 11.6
NI1K2 158ab 60a 2.17a 12.3b 1.09bc 11.3
N1K3 181a 60a 2.17a 13.9a 1.24ab 11.1
N2K1 164ab 58a 2.14a 12.8ab 1.11bc 11.5
N2K2 160ab 58a 2.24a 12.5ab 1.04c 12.1
N2K3 173ab 59a 2.25a 12.9ab 1.15abc 11.2
N3K1 147b 59a 2.06a 13.2ab 1.12bc 11.8
N3K2 163ab 59a 2.12a 13.5ab 1.05bc 12.9
N3K3 164ab 58a 2.08a 13.2ab 1.32a 10.0

z: Nl K B8z AR e 235 1: 500 g tree”’ ~ 2: 1,000 g tree” ~ 3: 1,500 g tree” FI4E{L4H 1: 500 g
tree”’ ~ 2: 750 g tree” ~ 3: 1,000 g tree”! o
N and K represent the application of nitrogen 1: 500 g tree™, 2: 1,000 g tree”, 3: 1,500 g tree”’ and
potassium oxide 1: 500 g tree”’, 2: 750 g tree”’, 3: 1,000 g tree”’, respectively.

y: A TIESCF AR RAR LSD BEE MBS TE 5% K HE A2 SNFHZS -
Mean values within column followed the same letters are not statistically different by LSD at 5%

probability.
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Bt AN R S R BRSO P BEAR R B SRICR B R - AR RASRIER > DL
NIKI PR - F1 N3K2 B N3K3 pRBgRHE KR N1K3 8 - A1 N2K2(fE s T o
T ) B FEAH LRGSR - (EARGERE /K YE - BRI S - REVCH R Mgt
B (R 2YE RS B fR M ARARSR (R 3) - J T ~ R VIR & s S R T DU K
RFRER RN & -

&3 RFEEAEH XA HREESRARR I FE
Table 3. Effect of nitrogen and potassium fertilizer application rate on fruit yield and fruit

cracking rate of ‘Murcott’.

J P HORRE PIBRBCRE eSS HARE W HhER

Treatments  Cracking fruits  Harvested fruits  Cracking rate  Fruit weight Yield
(%) @) (kg tree™)

NIK1” 9.6 444+123 2.0a” 167.5 74.4
N1K2 13.6 457+84 3.6ab 158.3 72.4
N1K3 17.7 301+79 5.3b 180.8 54.4
N2K1 18.7 413+69 4.2ab 163.8 67.8
N2K2 18.1 350+84 5.0ab 159.6 55.9
N2K3 24.0 488+96 4.2ab 173.3 84.5
N3K1 15.3 322490 3.9ab 146.7 47.2
N3K2 12.0 352491 3.1a 162.5 57.2
N3K3 11.1 372496 2.6a 164.2 61.1

z: N 1 K B85 e 222 1: 500 g tree™ ~ 2: 1,000 g tree” ~ 3: 1,500 g tree” FIE(LEH 1: 500 g
tree”! ~ 2: 750 g tree”! ~ 3: 1,000 g tree”! o
N and K represent the application of nitrogen 1: 500 g tree”, 2: 1,000 g tree”, 3: 1,500 g tree”’ and
potassium oxide 1: 500 g tree”’, 2: 750 g tree”’, 3: 1,000 g tree”’, respectively.

y: [FfTHSCFRAHIFZORAR LSD B MHIBRAE 5% kU7 FNFREE -
Mean values within column followed the same letters are not statistically different by LSD at 5%

probability.
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2018 FFEEREAEIIER 10 38 - DIEEm M AEE A (AR B ST - B 9 HiiER R
BZURE - AR I RS e ST P BEARZERBGE 12.7 B 25 B IR R BT L 6.8 -
9.0 FH(F 4) > BEHGHIKA 29%-45% -

x4 EEEAMEHXSHRNBIHRH 2T E
Table 4. Effect of foliar application of potassium fertilizer on the number of cracked fruits
before harvesting.

BRER 9H 10 H 11 H HEE 2

Treatments Sep. Oct. Nov. Total Ave.

1 8 38 23 69 7.7

2 15 39 14 68 7.6

3 4 45 13 62 6.9

4 12 46 23 81 9.0

5 4 32 25 61 6.8

6 5 40 17 62 6.9

CK 7 73 34 114 12.7

z: 1: FHEREN 2% ~ 2: THIRET 4% ~ 3: &ULEH 2% ~ 4: EALET 4% ~ 5: HUEIRET 2%8E 6: MERRET 4%

CK:7K o

1: KNO3 2%, 2: KNO3 4%, 3: KC1 2%, 4: KC1 4%, 5: K3C6H507 2%, 6: K3C6H507 4%, CK: Water.

DA 3 #hza MO 3 AN Al - St 38 P e B & 2 N B e AT == g it 4 m - 9
RBEREERE S Z(1,500 g tree™) Bl $H1(1,000 g tree BT & - HEE ESH & BTN &
221,000 g tree™) B H R EH(750 g tree™ IEiFH & » BER B — R EEUOEB Il S RE R 3803 A Y
BHIR > WREFFE S ne S EIE 28 - (RO & i ] s =R -
(R ERETEEEERE - T SR EVICE & = E T A AT DU Ay SRR SR B (1
FE B - BE(AI IR e AN IR B R R BN - A5 B P BARZER BT 6.8-9.0 - IR
FHIHA 29%-45% o
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Study on Management Technique of Reducing Fruit
Crack of Murcott.

Chao-hung Lai

Assistant researcher
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chlai@tydais.gov.tw

Abstract

The purpose of this study is to reduce the rate of fruit cracking in Murcott and reduce the loss
of farmers by using fertilizer management techniques. In 2017 I combined 3 grade nitrogen and 3
grade potash fertilizer in trail, the nitrogen and potassium contents of the leaves of Murcott were
not increased with the increase of fertilizer application. The sampling results in September showed
that the nitrogen and potassium contents of the leaves in high nitrogen (1,500 g tree™) and high
potassium (1,000 g tree™) treatment were lower than those of medium nitrogen (1,000 g tree”') and
medium potassium (750 g tree') treatment. Although the application of potassium fertilizer can
increase the sugar content under the application of low nitrogen fertilizer, it will also significantly
increase the rate of fruit cracking. The application of medium and high nitrogen fertilizer combined
with high potassium fertilizer can obtain lower fruit cracking rate and better yield. Foliar
application of different types and concentrations of potassium fertilizer, the average number of
cracking fruit per plant in each treatment group ranged from 6.8 to 9.0, which was 29%-45% lower

than the control group.

Key words: Murcott, Fruit split, Fertilization management

84



AL st K R SR e B G

AL S Bl L K i 5 58 5 95 2 il B

AEEIS ~ BRYS#E ~ TEd

TTHP R (R B EE RN RGEIICE - BEE A - Tt asknE
khchuang@tydais.gov.tw

-3

A GBS RTAS IR E AL AV TR SRR - IR AR R RIS - DU R —
AR EMUE RS IR o B HS RER —IRE AL A e 2E R B - fe A S e i
SR - PG 88.0% o _HARSTEAL AV TR BRBAERERE 1 R - SR —EARSERR G A
TR E IR G B 17 3%EEETR 5.0% » BLRMESERR B 2 #553R 51.3%8EER 20.0% 5
HEE 72 RS EURAT— IS E R B A HH B A B R i S IR e B S SR A — PR AR
MR EEE - HRREAPRE TS SRR ERAE A RN AS FH BRI - e —
HATE ERR TR SR E R KRR & DL IARE(E 2L 2 ROk — HARS M E R & e
BERRIE 1 2K FERR 2 SERE TR 3.0% SRR 0.7% Ry

FRGERA @ BR Mo~ LA

Z
ll[

E& R (Pomacea canaliculata (Lamarck))f5 <58 1 (golden apple snail)Ji ZE A R &I RE
FEBRIA] N U B AT AT a7k W - Ty B B AR R Y AR B AR E S/ ME
(Invasive species specialist group » ISSG) F#I[tH 5 K Ip sk AfSEFE(Lowe ef al., 2000) - H 1979
FREMLESIAZEREEREA IR GR - 1985) - ARENRHEABERIK - TR XD - A~
Fyitgta 2 - REMN - BIEFHHREBGUERELE - 1982 £ 5N S E T EE —
WIRSVERLET - B SR KAERTEEY) » WIZEH ~ G ~ Z/A KT EREER TS - Bohk
Tt b HoAt /R A TP B 2 FH B - 2005 5 5RATED » 1982) -

WRIBAPR(PR » 1986)F 1R Bl It it i s AR REE M 2 Ay - HSB— AR 3-7 i
A+ BURRERCIEAHRR » 2B 3-11 AEEEE - AR 1 6 - - EINEIRE 3-5
HeZET 1 {HINSE - TSR AISPEL 200-300 ¥ » iR EE K /NS - —EEINEIE 7-9 {E5RER -
W17 6.8 Ml - 4 — A& - FESEAEINY] - —FAUH 4 R - fEE RSN
B % » LRI 20°C DURIRHS (REDN » — SR 28 MHNEE - Sana]iE 3 4 -
i F I BRI IR - RS AN B PA I IRR » 3 EH L EARIRT - RZEFUG IS
HIRERRIREE R AT 6 I H A » KRR 20 CEiE R 31 CRFiga03 2 RIRRRE » SR

85



107 FRHGTETTERCR B R G i

REGIEESESMINGE 5 AEFEIREF - 10 H IR b2 9R - sl eHR 1S - R R
HEGIRRE o AR(PER - 1986)iRIBiES IR REFHAAG R - $2H TRl sthls KRR BRbh kR L 23K © R
5-7 AMIFE—HIEFEEA LB R - WHRCHEEMEEE - KO AN HRE
Yy - SUEREbEREM AR - —F R RS - AR ARAE gL - (EHTE R
A SRS E R A R PR T DURRSER U BRI AT

IKFEE SRR TR EHE 2 TSR - RIRGENS 3 om DL )TEZKEE 3 em 27K » —HATHLR
12 RERE - ZEERIE P T AR B BURFE AR 6.1 g DLE - #8517 mm DUE)1{H - 8¢
HUR(HEEE 4-6 g #2h 14-16 mm)2 fi] - B/ NR(HEE 3.9 g DUT - #25 14 mm LUR)S fi#l - BlliE
R EF KRR » Bl HIRBIERE SRR 1.6%LL F - —HAREIELE 6%LL FRIFERITRIA(FE »
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< 1. 2017 F_HARS(EFL AAHAEEE R IERT « RIRSIRIZHHE
Table 1. Numbers of snails before and after treatment at milky stage of second crop
season in 2017.

Ji B Treatment 2017 IS EZL A e 2L R 2017 4 IR F AL A 1
B 2017.11.07 2017.11.11
2017 £ HARETE ALY No. of snails before treatment No. of snails after treatment
Treatment at milky stage of ave ave
second crop season in 2017 I 11 I (No./m?) I I I (No./m’)
1 fEgE 1 X 5.6 4.2 7.8 5.9% 0.6 0.6 0.2 0.5°
Treat
2 mEE 1R 7.0 2.8 2.6 4.1° 0.6 1.2 0.2 0.7°
Treat
3 fEEE 1R 38 7.8 6.4 6.0° 1 0.6 0.8 0.8°
Treat
4 Hfigs - - - - - - - -
Untreated
5 i - - - -
Untreated
6 RKlmgE 5.0 4.2 5.6 4.9° 3.6 4.8 5.2 4.5°
Untreated
[FIf T2 AR 2 AS LSD #HE MEHIBSE 5% /K HE A2 NG o

Means values within column followed the same letter are not significant by LSD test at 5% probability level.

=~ 2018 F—HATE(ESE 2 RB R IEMRAITESIBLEREE

201842 H 21 H S Bg i i —HIRE AR 2 KB ORI ) - BEHIIRFFE IR K - 3705
H T2 R Bt R i SR B A - I H NP Se e BE L e 4/ N BE 1% SRR AT B pa 2 -
fiZERF SRR 20°C - 7k{E24°C » 3HO8H M TSR B B SR B - B L ~ 23/
13 H 05 H B A% Tt SE R B 1T A A L SREIREAD IR BE R4 ~ S he6/NER(3R2) - BB ~ 253
/N 20174 IR E AL AT 8 B L R T AT B R IR EOOR, - PP 1 fed/ N R 3% K T 5
e B (3 H 08 FDF A & ARV 5 8 RO R8I 0.1 520148 - 3 i 38 BR Al A1 5 A R
SPEIRER0.3 e 2. 1 E[RER(ER2) » DA ER6/ N A 3E Ry A » ORI R B4/ N A K i BE R B
EEARBIER R R 91.5% » BURIL RS MR SR A B i s SR ELDGRROR - B2 Je3/ N A3
H8HARMETT/ NEE R BEAT - SRR DU B3/ Nk R 3 B R T 1/ Nt b R e S8 P 2 i es
HEBERR o pRBHS kz 6/Nen iR 3 H 8 H A MR BRI Rk - i BB 2% A A G H 8 H)
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EH MFARRRERRREE12CLUT - SR A R o AR B AR AT T 38 2
B R ERRE RS IRVIERSCR - AARGEMEE & N AT A RS IR TR -
7 2. 2018 F—HARS{FER 2 R BB AR SIEN R RIZR - RiIRSBRHERE

Table 2. Numbers of snails before and after treatment at preplanting period of first crop

season in 2018.

JBH Treatment 2018 - —JRE A AR R AT 2018 4 —JIRE F A AR SRR AT
fESE PR FERTIZ K 2018.3.05 TSR PR % IR 2018.3.08

2017 % "HH 2018 4F—HA

ot _ 7 No. of snails before treatment No. of snails after treatment
FEfEALIY  FEfERERRAT
Milky stage of  Preplanting 1 11 111 ave. , 1 1 111 ave. ,
second crop  period of first (No./mr) (No./m")
season in 2017  crop season in
2018
1 fEgE 1 X fgE 1 % 0.2 0.4 0.4 0.3° 0 0.2 0.2 0.1°
Treat Treat
2 faEE 1 X FNEA 0.2 04 0.4 0.3° - - - -
Treat Untreated
3 fE¥E 1 X F Nt 0 0.4 0.4 0.3° - - - -
Treat Untreated
VR N WagE 1 2% 2.6 1.8 2.0 2.1° 0 0 0.4 0.1°
Untreated Treat
5 FKasE K EgE 2.0 22 22 2.1° 0.4 0.2 0.4 0.3"
Untreated Untreated
6 RjmZE F N 2.6 24 2.6 2.5% 1.2 14 1.6 1.4°
Untreated Untreated
[FITTESCF AR RS LSD B IS AT 5% /K e BN EHE -

Means values within column followed the same letter are not significant by LSD test at 5% probability level.

= 2018 F— M SRS RSB ERARE PHER R RGBS

2018 41 3 H 13 Hogpl— IR EHE B PESE - 12 3 H 16 HSepbkasfitk - HITHEE
TERE RS RAT R HE K DIRRRR - SRR ISR LRI - DURIRREE RS » SRR
Tt ORI Se R ESESERY - B 2 ~ 4 Je 5 /NESHRRILHIE K M S8 pa Bl - S s 21.7
C o 7kilik 23.2°C - ffaBEtk | EMEGETHK - HER NEmIRR R R E KRS - 22 S
/NEE (2018 AE— RS FH AR IR T SERR HE 2 2R 2 Kitasepast HEA Ry 3 H 30 H - jZ# 3(2017
FIREE AL AT EZERE R 1 2K) 2018 - — RS {EhfR 2 RS IR e F IR B ER 17.3%
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BRERIRR 5.0% - BApEH 6CRMESERRHE) MR 51.3%EAHRERE 20.0% G #IF 2 F(FK 3) - #
AR HIRETE AL TiE s SRR EE A SR AR T BV R RS, - iRk e — iR e
MU iR IRfE S o RYHAREH G LRI 22017 F " JARS/EALAI K 2018 4 —IfE{FH
MUK B ZEREEE 1K) > R 2 FIRREE 0 E R 3.0% KR iReR 0.7% Ry (3R 3) -

& 3. TRIESZEHARIER 2018 F—HATEEIEME 2 B M EHE R RR%E
Table 3. The damage rate and missing rate of seeding after 2-weeks planting of first crop
season in 2018, through different treatment time points of snails.

FE I Treatment TR 2 MR (%) FERUR 2 RS ERRER (%)
0175 0 200 gy DAl ofseading - Mising 0 of seding
- o = S e NS A, W W
TEIERLIY  RRIERERRET  TRfERERER panne panine
Milky stage of ~ Preplanting Rice I I I ave. I I 1L ave.
second crop  period of first  transplanting (%) (%)
season in 2017 crop season in  period of first
2018 crop season in
2018
1 faZE 1k fEE 1 K F N 54 3.8 152  8.1bp° 0 0 20 0.7°
Treat Treat Untreated
2 fimZE 1R Kitgs fiZEE 1 % 34 1.2 44  3.0° 1.0 1.0 0 07°
Treat Untreated Treat
3 fEEE 1R Kiazs Kmzs 84 196 240 17.3° 0 9.0 6.0 5.0°
Treat Untreated Untreated
R i TagE 1 TEEE 1 & 72 7.0 56  6.6° 20 10 20 1.7%
Untreated Treat Treat
5 Kfase K asE WedE 2 ¢ 134 38 34 69 30 10 1.0 17%
Untreated Untreated Treat x 2
6 RKimZE PN F N 614 452 474 51.3° 220 19.0 19.0 20.0°
Untreated Untreated Untreated

[FT 3SR FORKE LSD BEE TR IIBRTE S%o/kHEA AN -

Means values within column followed the same letter are not significant by LSD test at 5% probability level.
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i

AR B IR E L A IUIBOK R T T 8 ] DU ST BRiE SR - A i
BRIRHR Z RS IR A — IR ER i e F R T B L > BB R RE IR TSR
KRR ER I B - IR E AL R R TR SRR ER - nl A SRR
FEERGE I R AR TR R R R - IR E 2L s S5 Rk A R A R A
FHPAHE R H7K RLAEHE - LRI ZK IR B SRV 14 = iSRS BIE RS - EERRp I SRR e e it
R EUSRE I S R II] - RACH Fe MR T TiE s R BRI T 35 REREHC S I ER 5 |
i e A s H B 8 /K IR B T 2 B 25 P DY e - 3mSR S o et S R < By - IR
FLAIEESERR BRI B R AR — IR AR I - R B A K 1 e i pe b
REMEZRTEAA

IKFE LA R - FERCHIZY] ~ sRIIR IR - JIEE S —(E H - BRI R im R (e
{o P - SRR - DURISER IO - RIS e - 2GR B R RER iR & A Bl
B E A HONBEIR (L. ShiR - EEA &R IR - DLEIAR(RR - 1986) % Hh il it 7k Fes et S5 %
AREHIEE KR ZOWBE - (LIRS D ARHEIR RGBS - B2V H Sddi - =il
MEE A PR o A -

AFRERUCEE ARG RS - 5 1 KBAPR TAERERTERT—F IR EAAET - A
SRR AR AR E SR R A FH T B R R B, - S T g RS A — HIRE R RS e S R e T R Bl e
R o GIKRENEA R AR ] - A iR F iR e SRR AE I R R - ST R W P R
REF A RRERFINRE - M — (P E BRI s R R L - REIIREAE R
PTG, - AR R T AR AT B R R RIET TEERIBGER - B[ E B kR

AR — ARV ERR e AT AR B RS v - BB 5(2018 fF— RS R R S B 2 )RR
IREE - IEREURIE IR FR B R L 1 - B /KR BOK RLIEARR © e R i R
BHIRRE - WA HKALEZ RS DUF BERI S HOSUR - NREA SAIRRE SR AR — IR ERERR
SR - BRI S IRORAE S A » R IR /R A TR AR ER - SERIYIER
PAESERGERFEIIOR - A S KIS AR AR 2 F G SRR K TR
iR LT R R TSR BIRR - BRSNS A R RS IR R e -
AR EA R RS 2L YT 1 T e S AR bk e B A S e R A — IR R v e =5
IREE ZE R IRR - HEARIGEARE — T R i BRI AGE (IR - TR Tie
SR IFREE BN MR EERSCR - S — D R IR AL TR B B 5
fa T REBR R — RS E RS T B AR D] - AR TG S TR ES R PR SR - IRAEDIFHFAEEE
1Tl - RN H MAMERIIET THERR - PhaT— 4 IR E AL AU e SRR AE &
WA T TR SRR S RER RS IR R Z faF =R -
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Improvement on the Control Technology of Golden
Apple Snail (Pomacea canaliculata ) in Paddy Field
in Northern Taiwan

Kuo-Hung Chuang, Chiao-Yen Chen and His-Pin Shih

Associate researcher, assistant researcher and researcher and secretary, respectively,
Taoyuan district agricultural research and extension station, COA

khchuang@tydais.gov.tw

Abstract

This project aims to assess the application of Niclosamide in the milking grain stage of second
crop of rice to reduce the number of overwinter snails in the paddy field, so as to reduce the
damage rate to the seedlings of first crop of rice caused by snails in the coming year. The results
showed that application of Niclosamide in the milking grain stage of second crop of rice could
effectively reduce the number of snails in the paddy field, and the prevention rate of snails reached
88.0%, which could then effectively reduce the damage rate to 17.3% and missing rate to 5.0% of
the seedlings of first crop of rice in the coming year. The untreated area showed higher damage rate
of seedlings to 51.3% and missing rate of seedlings to 20.0% caused by snails. The results showed
that the overwinter snails in the paddy field after harvesting did cause significant damage to
seedlings of first crop of rice in the coming year, and to take control measures in the milking grain
stage of second crop of rice can effectively reduce the number of overwinter snails and thus reduce
the damage rate of seedlings of first crop of rice in the coming year. It showed that the combination
of treatment in the milking grain stage of second crop of rice and treatment in the transplanting of
seedlings of first crop of rice in the coming year could reduce damage rate of seedlings to 3.0% and

missing rate of seedlings to 0.7%.

Key words: Dormancy, Niclosamide, Milking grain stage
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RAME - A REE - TR

TTHE R B EE R EN RIGEIITEE ~ BIBIHYE S - BIEIYE B Rt Bk F BRI R R
yhwu@tydais.gov.tw

-3

AWEFERR T 35% R KRN BB BGS e - S DA VY E s A e TR L =
ISR BB - TR IESE - BRI AR B ERRR - RGBS RS
DU A 25 B R s A R IR % - RIS (BRI AR IR B SR - WD 80% DL 1Y
SLCHIE - ARMU SR R BREN S S » HERIENR - AN IRRE « B B R,
5 B B R K G RE S5 T RE P IR LSt -

BRSEE @ ZUKBICELS R ~ AHRE  EWE B -

Z
ll[

A YyE (biomass) 2 fa L G TEHTMP RIS EG LR - BEPraBifEysigsy -
BT AEME A4 ERE (bioenergy ) HILEHIAEYYE BN AERREN » EERNEER ~ Ak
RIRGR » T8 4 RIRETR ©

B BRI AEYE L ERREY)  BEARBEAAEY R EWENREYE - HERKR
ATAE ~ BTG AT RBIR B AT AR EE § AR - HATFIADE SRR 22511 CO, [EE 2K
AEAERREHF] P AR - 8 CO, BERIRIZ2 5 » B RRAE H AR S AEER A - Ny ek |
HE - BEBEEAYENEAN - e RS R -

AYrE fihE T R REE AR E - DUES BREEEERE - i DR L A B VRS - 2RI -
B FUNRERR - F@ SR - BESIEIRGZE PRS- RERRIR - £l
BRI R E B BAHURG  » BREEREZRFNE | R DURE B S RS
FE AR T o H S o BT B e BT SRR & - I DUR A SRURE (LU - &
iR E IR E TR AR E LA DR ERERAGET TR 2 - IS ESFY AR
e EREE B (Z2 B LR » 2010) - DLH AT J L EERAIRGL - ATRET AR = R A
JIFEK - KRR =S B EEASFAES -

W K =0 ELVS 2 Hfi (absorption refrigeration system)AJ{ESE 5 =g DL—#H 25 4 235 (generator) ¢
WK i es (absorber) SRHUA AT B - G CAIENGERRE) /7 =B T RIS TEZE (Patel ef al., 2012) -
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FR A T R BRI BE ] - B PR Ry SR RERR SRRy A BRI 10%-20% 3 tHIFA R
TR BVRERRE) - (K - TR AR AU B BN SR, ~ ARV E BRBE P AR BB Ef SR, ~ K
[GRE ~ BN ELITEREE DS - £ m] FIARELS -

KBS R 4 EEATTAR TR - A SRRy 2838 25 (evapovator) K ices » LA
a2 4 25 e i3 Gt w(condenser) © TAENE Fi& I (refrigerant) BELIK IK ] (absorbent) 475
AR (Alsaqoor and AlQdah, 2014; Mbikan and Al-Shemmeri. 2017) (S EERIIEER FH 25 4E 25 - £&9%
GEos ~ R0 ~ R o FEIRIEIER AR o RKCRIRO PG BRI A AR SRR TR B M 2+ AR
Wegs MRS % - FRFOX RIS AR 2RI IMBVIBERFSE (5% » 2007 3 Kaushik and Bhardwaj, 1982;
Koc et al., 2000) -

AWFFEEET— R R /KRR B - M DAYy E S P e AR Y B SR R Ba B B - B
R AR EHEEARE » DUETTIREREEEES -

S

1. £ ERE

e 1 R e shE - MR EE R T o M L UTEE R~ SRR R R R e
S5 W] E BRI ISR - Y E EEACE RS - AT IR A SR 2 R S DA
BERRE o REERIYIRL A] DUE R ROE b s & A B R EL (biomass molding fuel,
BMF ) o WPRHBRISE 12 1 feE S o 108 b i i 17 B BR A MU B SR T A R » BV HREE B INERAE K
AR BRI EAREEE = /K IR I B % A /KA » /KRR H 7K » TR KRS A X E R
FEW - IEEEPES SR AR - TR =R -
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1. £ E e

Fig. 1. Biomass boiler.

2. RUKIRIR TS ik

RAKPICEES R A 45 ~ S iTas(analyzer) ~ Figfas (rectifier) ~ 1o¥tdy ~ 2855
Wlss ~ FEERIR 1 BIEE S IR EIATHEL G - ANfE 2 K 3 o FEERBE A TAE B R a KR STA
W BRI 35% - Hh @ BB > KRR - BLL/ESERIE R 2 KB AR TIRAE S A 2R
gL > EA R RREERENE KRG - BREZSRNIKSE - KT LR #EaE -
ARG BIEERG K - AR E AT o MTE B G RN 2R AT BER A - 19 5E
izt B NAGHE B A/ TRVACHR - (W BERH IR R BRIV R & - LR T = BRI R
EASRFRA - R E 2R 2 A RIR R R 2SR TR - IR RCR S IR, > Ik
WRER O AR - RERRIZAR R (R (R RE R - (R ERIR R R E AR SR - 12
BRI ARBREENS - ZRBRIVEAFREATIIR AR - B EIQ BRI F IR R R R R T
BRI B IR B ENEZROR, - IRGE AR AR - B H A SR RS IR AR AR
TERGEFTIRMUIREY - HEEIEE RTINS AR TR e 5 TTAE BRIV - Al
FIFZRAE R R Mkl A2y - R RAGRITEE -
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2. FKRINNELL RIFTRERE

Fig. 2. Schematic diagram of aqua-ammonia absorption refrigeration system.

3. KRS L RN EREE

Fig. 3. Entity of aqua-ammonia absorption refrigeration system.
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3. RKRMARLRFEESENEBEZEE

RSB Rfiit & A VY E SRR AN 4 SRR E R AR =M - BEEhELS
RIRATTRIEGE R 2K B IR AV E SRR GE T HE BV SR - BBl - BM0E SR b S R Yy
BT (H - 0E R TR B 2R i P 22 e i IKE e B St A A SR MRS - DT R
75, o LS R AEANVRRS IS E IE AR ZE A (E 5) - WEREEHRBE(E 6)58
{LEHR=AIREER] - DU TR SRR -

k. ’ =
e —-.,M‘.;’.-n' L

4. EME B S =KRIEIEUZ R

Fig. 4. The biomass boiler combines with aqua-ammonia absorption refrigeration system.

5

5. BERAIRZIRE 6. JAZEAERZ B E B
Fig. 5. Greenhouse for cooling test. Fig. 6. Heat exchanger fan inside greenhouse.
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REERAARTZERF 2

L.

AW FEZ ALV SRR R A e AR A 2 A = TR S R T B 41 - ERRE R mT R e A
P B A TR BRINES « ALV AT Ry T A > BBV Bk B I rl5E
EREERE AR EN - I TIR=EARRIESE -

- AEVYESERC RIS TR R - IR e iR R A MY B R ARG = IARIE - DAKERF

RSB R R 120-140°C BEEAISRIREL - WHIR RO RS B R E R HE
HEEMESE, - RIIL - U ESENGA B S A VI R B B R 7K B INENHAE

- ARWFFER AV E S T EhE R R R - Al AR E RIS, o AV SR SRR

70%-80% - HEFEHHIRAT 13% -

VB SRIEG ) BMF FyBRRL - FEEERRRL EE R SGIREAEY ~ TE4e73% ~ BB ~ FR S ilkidh
FRGE I ARSI » HER S 6-8 mm » REREEKA 4-5 15 [EEN
A 3,000-4,800 kcal kg™ »

- BRI SEES RAAHIEAR - SRMREEIRIE 35% M5 K - M DUFE BVE € T EL R INEhg

A:2% - FIFREL KGRI AR - (R Sl R R A0, - DU T RO R BRI SRR
R > DU PEREMRBINGETR » RFERRELS R S IR TERER - FF 5 [ AV E S B AT
AMIEMESE, - DU VB MR M B R R PEREHIE -

- R B R MU R 2B R AR EE DUET TGS 1R - (AL - EEKTRESE

0T - ARG e BLAF SR E SRR SR F 2 99% AL - SRT - R R B /KA M
RRITE - (RAREEE AR AR IR AR LISERE MR BUK 5 R L e 32 28 LI FH
e B e DUNS RS &SR, - IRTTEUS R BLe R -

. BLAIFHYERE (RS (coefficient of performance, COP){FKZXFE 75 A A= Y Bdi B A 584

SREETY HUE o $#2FF COP W] #E e = 2% 4k 238 & (Kaushik and Bhardwaj, 1982) ; B THS
BRZSUTLERGT » TS EER NI L A /KR & RV AE(Ferndndez-Seara and Jaime Sieres, 2006) ;
SERE e/ NBLr SRR e BR BRLEC BRI T A JRR ) 22 2GR

- ERBP AR AR IAESREE T - EWRZRNIPEES LT 5 ANER R R AR A

RIZR SRR ) B R BLL BB IR T K

- B R DU S R A 28 AR AU B AR AE A - [X(BE - moA kD PR RE

WIBEA > BT BRI S S [RIRF R IR B B SRfe LU RS ZARE SRR R ok 2]
BSOS HY » HrEANREIREE 28 - B URIRZSE, « TRBEEL » LB IR B e e
AR > RERAYRERIFHRE AT - RA T R AT A TR 225 ~ TR =R EUE R
AP S TRIEE S -
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10. A B2 R DUE RS 2 BaE) - (AR ST A 2 S ANAE AR E THUEY - DU BN %
AR RI o TR R SR R B VL A B Bl (FREEER - 2013)

1L BT IR = ERR S 2 0 R m Bk - 1R ki e i B s i = R - =S
ZEANRE T - (EMAEBEAINE - DRSS TG TR E R A BiE s
I AR -

12. HNGE/KBLS R LR R BUS ] - HEREE R REAIEE - IR B0S S BB - [AllRFE
J SR - B R AR AR R - HAS R - BB ) -

13. B Bl = R H RIACER R AR 2N~ BRIt T G T IR e - HAR T
LR - KL B AEE R 2 S A ROE I E BN - F3% > HRREMNS
el PR AL A I PR RE - AE H RIRETRIEIERAVER DL & - SRRELES LA 5% - (Kot - Fa%%
DAY R R i Do B A AR 5T - R R RS A B A BB E -

& am

AW FE5E A VY S R /K A S R TR B R Ba T R - RARE
IR S TEEHIE 5 MR AEYVE RREERAT - DUE YR SR P Be S sk e Eh B
% HEITRHE COP ~ LEWVETHFER SR E IR G - DURGRHR T BB I -

N

LENR

REERH © 2007 o {5 5> TR E R SRR IR IS BRI I ST fEAER L - BINZEREIR
AL TR © G B
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Design of an Aqua-ammonia Absorption Refrigeration
System Driven by Biomass Thermal Energy

Yu-Heng Wu, Po-Shen Huang, Yung-Wei Lin, and Wang-Sheng Li

Associate researcher, assistant researcher, assistant researcher, and researcher & chief of crop environment section,
Taoyuan district agricultural research and extension station, COA

yhwu@tydais.gov.tw

Abstract

The study designs a single-stage absorption refrigeration system with an ammonia
concentration of 35%, which is driven by the high-temperature flue gas discharged from the
biomass boiler to carry out the refrigeration operation. The cooling capacity generated by the
refrigeration system was used for greenhouse cooling. The absorption refrigeration system replaces
the conventional compressor with a generator and an absorber, which can reduce the cooling power
by more than 80% compared with the conventional compressor refrigeration system. The system
uses high-temperature flue gas to drive refrigeration, and other heat sources, such as biomass
burning, waste heat or steam from industrial processes, exhaust heat from engines, and solar energy,

can also be applied to this system.

Key words: aqua-ammonia absorption refrigeration system, bioenergy, biomass boiler.
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HKE
e e B Gtk RS KGRI IE B g TARhbh R
fwfung@tydais.gov.tw

W OR

AR Az L1 - i - HAm A - B 8T - PATHE - SR A St
it o AT HAEEEARURERE - SRAIZ BTG - R KA EESERES Bt
IR - 2016 47 Blff iR A BT A RSN A S G O F - BT R 2R i 7 & S
FESHHE » FEATILIIRUE B B3R Bty - K68 3 48 - AGTE A BEUSAE S A YT R A
B > CASTERE LIRE G Eh B ik 1 3 K - (EREIREE B AR -

BRSET © 0~ LSIR B i

Ik
[l

ARG N R T IE T Rk ~ PR TR B ~ Hr TR SRR Tl - AT
P EEE AJRARYE - IR TR - BE R EES G s Y - LSS
RS R - ROEMRER - RSN - R ERIE RSERESEStE ~ -
o B TR R N o SRR A IR b L - iR Ry - HAGE AN - s il - KF
AR - SERRAIIMALCR - 2014 5 JifisE - 2014 5 BR5E - 2014) » 534 - RIS EVIRITEAERCEE
— - BRADKFE > HENSES - THSERERE - SRCHIEERIETFHRS o Kt - SEETR
HHEMRFORESE - DIRRFIBRFS - S setkdr - MEmes [H ik REBRABCR -
2014 ; [ - 2008 ; ZIFIFH - 2014) °

AL LT AR E AT T A S A A - PR R B R L S v AR AR L LR
RS - T PTRR TSR R AP FIS AR R AR T 2 - T IR AL T R A A R o
i - AEA EAR AT A RS E A G A E - SREr b kB IS E
SRS BR AR BT A L s S SRR AL LR v SRS B ol - ol fissiats -
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1 B 2R BB = E S VT ST I LSRN S B AN RS F i

JEE B AR B TR AT - SRRBRAERTAL T S AR A LIS ARSI S Vit - B 3l
SRR R R R AR KSR SE ST JT - 2015 47 10 HIAEIE N ZACT N e A S A
GIAARG G T ISIE 4 RIS o RS RE - dat ST R ok A R L
FHAH - [RILL > 2016 RSB RSEAE RO G S AL - IR 15 A - HARGIRIIZEAR -
HEE ARG - BT B S EAE SR E A R SRR A E TLLEIE A - AR A
PRV E ZERET - AR - B B R IR E > EHASIE A BB B
HYLE—F—PHI5ER - FRVBUKEILHEILE AR - AGHTEA B NENNVEBSES -
R&E LINE FEHIERERSGERSIH - B A B - R EN IE E B e 2r
HaHIE -

2016 4 4 H ARG Rt e TR SN EE - SRR R E B - 8 HEUEARSRIK
ILLIEARCR T - AREERE RSN TR PRARA R - G AR ST it LR -1 T RERE - 11 H
T - 12 ARG A BRBERARSEC - SeHIER - £ Y ilEitEE -
ki - 2017 SEHRRIHARET H 200 2RS0T -

2017 4 8 H DI S SR T RIAEGHORE 1 [RIRFET THERE - 10 H BRI B PRIV T -
FEFRAE 10% > BUARIGH) 60%LL L - FHEE 2R [FIK AT RE A TR R HR B IS A Ftte -
10 A MAIETTREET - BB AT 5,000 BR4E - 2018 F-5FEMHIN ] -

2018 41 8 H XYL S LS SRR 1 THERE - 5 [RE Y S AERE 1A BfT
BRI B2 A s o« ARIEERAFROESE 40% - BB BT - A ZAFETLES] 60%L
o

B 1. 2016 F LAz IERT - AR S ST RIFHERHITI SRR

Fig. 1. 2016 Mountain pepper seedlings transplanted, Miss Lee of
Liu-Kung Agriculture Foundation speak to members of Wulai
makauy production and sales team.
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2. IBEAEEBRIEE 2 M ARAIER
Fig. 2. Members of Wulai makauy production and sales team transplanted
the seedlings to the 2 inch pots

3. ILEAHETR R LSRR E - LR REINRE T
Fig. 3. After the mountain pepper is sowed, it is covered with white net, small
animals is prevented from feeding on the seed.
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4. 2018 FHEERYILERHIE T - 17818 1.5 (AR WFMIER
Fig. 4. Mountain pepper seeds sown in 2018, germinated 1.5 months after
sowing

5. 2018 & | LIEAMIZHERYIEH,
Fig. 5. 2018 Mountain pepper seedlings transplanted
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6. BE%E 1 AR E

Fig. 6. Mountain pepper seedlings 1 month after transplantation

7.2018 FHRFEENEB - 11 BT OLEEK

Fig. 7. Mountain pepper seedlings were planted in the field in the spring of

2018 and grew at the end of November.
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TNAREESE °
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RV, 2014, FFEARBIREERRARIE - BT B e . " IREREN - UMb B ELK
A ) RS G E T pp.71-84. FTEBERSEE B e U R R Y.

MEEH ~ 3ERH ~ RIS - BRAARE - MOCEE ~ IR[AIS - MG - sEEE - SREEE - SR
ZPR S BTER AT - B ~ JESEES ~ B, 2014, HEBNEHIRANYE RS .
IR RERE SO ) WTRTEr ST pp.71-84. 1TERBERSEE B & el
FNRE.

IR ~ BRI AREGE. 2014, R SRR R U, T IR R » SO BBk
M ) RS ET] pp.9-20. 1TERBEREEZR B G el RN R Y.
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Extension of Indigenous rural agricultural in Taoyuan
area-Assisting the establishment of mountain pepper
(Litsea cubeba Lour.)seedlings and cultivation techniques
in Wulai District, New Taipei City as an example

Wing-Fu Fung

Chief of Wufong Branch Station,
Agricultural Reseach and Extension Station, Council of Agriculture, Executive Yuan

fwfung@tydais.gov.tw

Abstract

Because the indigenous tribe is located in the mountainous area, the soil fertility is relatively
poor, and the traffic is inconvenient. It is far away from the market, and household income is low,
causing population outflow. The purpose of this project is to enter the indigenous tribes and adopt a
participatory approach to solve the problem of the lack of indigenous tribal agricultural cultivation
techniques. In 2016, in cooperation with the Taipei City Liu-Kung Agriculture Foundation, we
assisted the New Taipei City Wulai District to establish production and sales team, and established
mountain pepper seedlings and cultivation techniques. Past three years, researchers of Taoyuan
District Agricultural Research and Extension Station and members of Wulai makauy production
and sales team to interact, and carry out the all procedural of mountain pepper seedling technology

three times, making the whole technology take in the local area.

Key words: Indigenous rural, mountain pepper (Litsea cubeba Lour.), seedlings techniques

111






BRI KGR MR AR AR I I SR A A B B B 3 B9

(4 and

q

BRAKGE Bk SR B I I 2 S
7 P s g el 388 2 W 5

FEE A, ~ ZRIBUE ~ MORE ~ AT SRR~ R
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W OE

ASHEREE ~ (EYRE R N E S G B EYERE Al E - IR KRG CRE R R ke
JEERET - Kl - B HRRIB KRG REB S HIPOCE R FE S EYRE - FHRKIRIEYE B
PESCEERET B - #E LR R EYE & - MRS BHEYDEGTER s C Y SZERIRCARATER,
HRSEEAHDUAE - R B A E R THIIEAY - Bo ARSI iR n T E R - el AR
BT & T0%EERIFYIEE - ZERGOUHN R - ToeparES » L R R H S
S RE e e PR - 2L R® 439008 0922~ 0.903 ~ 0.901 » BRI EE SRR FR i Mk A2
BE—AEf% - RARTEIHZE 464.8 g m? - BAGREFE R BT IHIEY) - S IREEE
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i 33 B S O SR LB F R SR BB A S &+ DUE i B PR R A ERF SOLE RS IR
SEHITEY) - R EYDEETE IR BESR R AR - WDEHREE - IR KA B 75 - B N
HETFRBE R 2 BAR BT - BN INE —ERER - BHOEEFH R SRR EL
BEAIRE B » T EEZAREE R EE COLRETT » SUAAIES SRS B Yy $ iR ERE J) » JEkifE
BEBUREYI S S CEIERE )T o YRR MU S E YA RE RRi L - 0ERT
ST ~ TERRRNGIN ~ TEMRANGA  SOBEE S BRI A BE S S IO RER I - RN
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114



BRI KGR MR AR AR I I SR A A B B B 3 B9

KGNS 5 B2 Al - nIBOR R EITEAT  ZAESUITE - B RE - EARE
f&(tribe Vandeae) ~ I A$5FH BRI (subtribeAeridinae) » B REE (Vanda)FY) « K& T BLEL
FEMRTAERE - D BORHIAERE  [REREGETEN - #9670 ZAEFRARE » S LIEE R
O BEE ~ EEHAHE - RERGE - 208 - rEEITERE - HEEEN SR | B FAME
Y BB BRI EESE - ARESEAER 10 24 > 2016 FEINYIER 5 EFEK 234 HIC -
HICTHAS 26 BE -

EE RS R RS R W RE ~ SOLRE ~ SR ~ HEEERE AL R BSER) ~ B (1
TREIR) ~ AR BRI PEARR R S - 35 SRR M E YRS R e s i = Bl RS - I R
MEHEREAR - DIFIHEAERBEERIBAE - WMERRET IR G R » ARSI B 2 /K R A i
BRI - AETINE - RS » REGAGE RAKG B SR ET - RIEHE
B R ARG HERE PRI YIIEIEY) - BSOL R ~ B ~ FlERE 00 R BRSSP A h R Rk
B E DGR R X - SO ~ REF AR RIE R LA EA R R FORRS RS
RIBE - AGABREREAR BT L =R EYE TR BT PR R Al A 2 -

HHRIBS A
—  BERARBE L TR R

Fo TGRSR oA - OB 1 B B A S R I R IR 2 FLARRHE
BHERE 5 R AR R SR R EE AR BRI A IR A FERE) - RIIE:
HDCEE ~ IR SR -

A% PRI i H BN AY B KRG RE A - FCE Ry R AERE ] - [HIfE 0.35 UM - 43 517
17 10-11 BEXEGRERR M - B 11 SR KIGREIRERE 3.3 AR > & 3.2 AR 178k 6
i MEREESIEE - MHRET 3.3 R MEIMEERE 2 oK - BiE HEERE
e o ARGHE 0.1 NUEHEE - E TR R EYRa e - RS EYIEBIRDL -

A

N
A

~ - HRREBRREBREARK

(—) RERBRERE

BISERSEPIRRM IR B VI © SE0nf (7R S R AT b FR R SR SRR R
JEFIR A A B R V-5 (8] 1) - n] B PEER BT SR R BURAC SR - DU i S UK R &
ko AT R PEREEL - Z i R G S e TEIR T o wRE CRE SR E R n] e R
ez o FHRE] E B s P PR AR (] 2)

115



107 RGBT FERCR B e iR

“E
ERERENE (/

ARERA

REBSMTEAA

1. BRRERBRNESSRECRESBENTA

Fig. 1. Smart agriculture platform integrates various functions.
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Fig. 2. Framework of smart agriculture system.
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Fig. 3. Framwork of web camera managing system.
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1. EMBRLIERER 2017 &£ 10 B 11 A& 14 QRIRER

Table 1. Environement parameters in Tuku Township, Yulin County on 14 and 11 Oct.,

2017.
HiH (=R HH BR el ARERR RESR =M
10/11 HE BMEE 595626 241,690 106,786 144,835 136,839
EFN PAR  Hirl 100 40.6 17.9 243 23.0
a2 827.3 337.1 148.3 202.0 190.1
TN 1,664 1,444 392 619 877
2N 0 0 0 0 0
BE B 43,651 43,224 43,706 43,317 43,381
C K5 30.6 30.3 30.6 30.4 30.4
T AN 39.4 44.8 38.6 39.3 41.3
/N 25.5 253 25.9 25.8 25.8
RE B 80.90 82.14 81.44 83.03 81.20
% BN 100 99.6 97.5 98.8 97.4
B/ 49.7 433 58.0 50.5 48.5
10/14 e BEREE 121,757 81,715 40,637 50,981 46,897
[EFN PAR H4rtt 100 67.1 33.4 41.9 38.5
g 175.4 117.7 58.6 73.5 67.6
TN 923 430 273 402 238
B/ 0 0 0 0 0
BE  B2EE 36,654 36,514 37,324 37,174 37,181
C -4 25.6 25.5 26.1 26.0 26.0
AN 30.9 30.5 31.3 31.3 31.5
/)N 24.2 23.9 24.3 24.2 24.1
RE ¥ 98.09 97.97 94.93 96.99 94.89
% TN 100 100 98.4 100 98.1
B/ 81 81.6 77.8 79.1 74.6

3 SREFEEAL Ry pmol mP s

Footnote: Light intensity unit: pmol m™? s™
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Fig. 4. Light intensity (umol m? s™") of Solar photovoltaic facilities in Tuku Township, Yulin
County, on 11 Oct., 2017.
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Fig. 5. Temperature(°C) of solar photovoltaic facilities in Tuku Township, Yulin County, on
11 Oct., 2017.
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Fig. 6. Relative humidity (%) of solar photovoltaic facilities in Tuku Township, Yulin County,
on 11 Oct., 2017.
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Fig. 7. Light intensity (umol m? s™) of solar photovoltaic facilities in Tuku Township, Yulin
County, on 14 Oct., 2017.
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Fig. 9. Relative humidity (%) of solar photovoltaic facilities in Tuku Township, Yulin County,
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Fig.10. Smart agriculture system framework.
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Fig. 11. Smart agriculture system responsive web design(RWD) Allows cross-platform
operation.
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Fig. 12. Smart agriculture system is design to follow the logic process of field management

in the order of field, crop, machinery, monitor system and control system.
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Fig. 13. Line graph of the paremeters collected by environment sensor.
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Fig. 14. Accumulated frequency percentage, which can be use for auo-control.
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Fig. 17. Samrt agriculture system provides blockly program interface for crop cultivation for
users to edit.
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HENEE 3 MY RO R THEIEAY -

(—) ERFEE T REABHTTEXEERE

TRESRAC ISR o FEMREFE A 81.7 g plant’ » FEEEOGRENS - SEEMGRE SR
/e DL 6 FHpETR S 3 A - L3 18 HERAGR 2) St s HMEHHE IR LA AR (1200
pmol m™ s™)f& SRy F 8RB SPREEE R (R ST GBS (% 3~ [ 18) o AT
Yy RAEAITE -

B RRIEER (2)= -15.940+2.256 7 x BAEILEE-1.074"2x BRDLEE 2

PUEIRE R?=0.923

& 2. FENEREIEHTERETERAE
Table 2. Traits analysis for broccoli under different shading treatments.

HrEmE  fRE MR R ERE O EMR EH EHE SPAD KR

(%) (cm)  (em)  (cm)  (em)  (cm) (cm) (2
0 33.8 36.5 17.6 13.3 7.5 8.5 16.8 50.1 81.7
25 37.6 39.9 18.6 14.3 8.2 8.2 16.3 47.2 75.6
50 30.3 35.2 14.1 10.9 8.1 8.1 10.3 394 323
60 28.6 28.3 11.8 9.2 7.5 7.0 7.7 37.5 17.8
80 18.0 17.2 6.8 4.9 5.0 6.6 3.0 25.7 4.2
90 15.0 13.2 4.6 34 4.0 5.2 2.0 18.8 2.1

& 3. MBS T R EHITEREE AR
Table 3. Quadratic regression of broccoli yield and cumulative light amount under light
saturation point.

Ep A E ARtk JEEME bARE EMEREER EME(LREX
(R (R?)
FHOLE R 0.923 0.913 2.256E-5 0.000 1.446
BREOLE ~1.074E-12 0.000 -0.509

(FH) -15.940 6.347
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100.00-

£0.007

60.004

40.004

20.007

0o T T T T
oo 2000000.00 4000000.00 6000000.00 §000000.00

18. FEMB N 2 BN EHITEREHE BRI
Fig. 18. Refgression analysis of broccoli fresh weight and cumulative light amount under
light saturation point.

(Z) ABEME T RELEHBLUSEEERE

L B R AR R T AEARIEER A 101.2 g plant” » BES S EEEZ - SEH MR
BB o DL 6 HFREIR 3 B - HET I8 EARA(FR 4) » SRR E IR B G E AT,
(1,000 pmol m™ s™ % SN Ky FI 888 » PEa s B R (OB » SEEAT —GRER ST (R 5~ [ 19) -
FfSE A R AUATR

B R IREEE (2)=-8.567+1.885 x BMELAE-4.243 % BRI

PRE (R R*=0.903

* 4. TREREEHELSE LB AE

Table 4. Traits investigation of Chinese lettuce under different shading treatment.

agEH 235 PRI S e SPAD PR
(cm) (cm) (cm) (cm) (2)
0% 18.5 24.6 16.2 14.2 21.2 101.2
25% 222 25.3 18.6 13.6 18.9 85.3
50% 23.5 30.2 19.3 11.5 16.7 50.7
60% 20.3 23.6 16.0 9.2 12.8 21.4
80% 19.7 26.3 113 5.5 8.0 7.2
90% 18.4 25.3 9.3 5.8 7.8 3.8
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5. NEME TR CEHRLEEEE ZGERENT
Table 5. Quadratic regression of Chinese yield and cumulative light amount under light

saturation point.

Sk 3y A gEEre IR LAREL  AMEREIR  E(LLREK
(R?) (R%)
SCREAT OB 1.885E-5 0.000 0.966
SRR L ER 0.903 0.890 -4.243E-14 0.000 -0.016
(H%0 -8.567 9.011

S HE

120,00

100 .00+

80007

60,00+

40.004

20,004

J I I
00 2000000.00 400000000 £000000.00
JERRAD T R

19. FEMB N 2 B EHIRILESESEE AEN
Fig. 19. Regression of Chinese lettuce fresh weight and cumulative light amount under
light saturation point.

(Z) BB T REALEHBEREXEERE

SRR R T - AEAREEER I K 66.7 g plant’ > FEEIDEREALZ - P HEREE
i LL6 @F@@% 3 EM - HET 18 HEARGER 6) » SRS E IR B G AR A TR
(1,000 pmol m™ s™ 5% SENITky 1 8BAB » S B R fAOsBRly BT JGIIER T (R 7~ B 20) - FT
SE A RERANR -

B PRICEER (2)=-6.992+9.109°x BAEHLEE+3.339 " x BRELEE ?

PUE B R>=0.901
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x 6. TEERREHBERAXREST RS
Table 6. Traits investigation of Fengjin cabbage under different shading treatments.

e PRz PR S TR TER SPAD PREE

(cm) (cm) (cm) (cm) @
0% 29.7 37.7 22.8 16.5 6.2 14.7 66.7
25% 28.3 37.0 20.3 13.9 5.6 11.0 40.9
50% 23.6 30.2 15.7 11.6 5.1 11.2 19.8
60% 19.9 27.3 12.8 9.0 4.7 10.1 10.0
80% 11.8 12.9 5.9 3.6 4.3 8.1 1.5
90% 9.1 10.3 4.4 2.5 4.0 7.8 0.7

& 7. EMNE T R EHRERAREE ZIGEE
Table 7. Quadratic regression of Fengjin cabbage yield and cumulative light amount under
light saturation point.

Ep HRAEE . Eﬂ%%fﬁ FEEHE L fRE  EMESERR AEIME(L{RE
(RY) (R%)
SEEIRT FOE e 0.901 0.888 9.109E-6 0.000 0.755
SRR T GRS 3.339E-13 0.000 0.198
(F#) -6.992 5.634
R

80.00-

60.00—

40.007

20.005

0o T T T
oo 2000000.00 4000000.00 6000000.00

SRR T SR

20. JEAFE T 2 R EH B AR B BB M
Fig. 20 Regression of Fengjin cabbage fresh weight and cumulative light amount under
light saturation point.
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M~ EREXECERE e R IEEE R LT

(—) EXEEHNAEELEREEZFE

FEEDCHEE B R 1.63 pmol m ™ s ™ SEEAIEE R, 1,550.8 pmol m ™ s ™ » s BB MEAE (B
FEA 0 2010) o FEREREREE T » 43 BILLEREEE 50% ~ 60% ~ 70% ~ 80% MR SR » K
PR DR RS A B R A R 8 ARSI 8 » MRm LUEREE 80% 34.1 cm
B HRR 70% 30.9 cm - ¥fHE 15.9 cm fx%%  FHEREIELL 70%: R 63.6 cm 5 » 50%
54.8 cm JER - Hfi 26.6 cm g2 - EAKDUA 1.3 mm S/ NREREERE RS ER I R
O 2.0 22 2.2 mm » 70 R 15 REHE e E e iz B SV R P DUEERE SR T0%m8 4 » 431
B 323.8 gm™ Jf 42.0 g m? HAOB AR 60% K 80% 269.8 gm>+307.8 g m™” % 26.8 g m>~
298 gm™ » $HE 362 gm? 2 5.1 g m? s o {5 T0%EREIY 11.2%5K, 12.1% » A
RARERETE VIR R 50% B2 60%: IR BB e » 431k 351.9 gm™ Jz 3543 gm™ » HKE
T0%EERRFRELZ 264.9 g m™» $II z 80%%3 b B FFE W » 43 Iy 121.9 g m™ Jz 155.8 gm™
IR E PR DL S0%E T0% B R ERs A - 437k 47.5 gm™ ~ 46.6 gm™ Jz 482 gm™ »
$HIE R 80% IR B 43k 22.7 g m” R 16.0 g m” o K AERBRAE TR - 6% HIRER
BT FERAR M B R R N AR AR RA R BUREERDEIEARRERAE T - B
FERE B R A R - HEL 70%:EIa R B - IhASSEIRRTE (2008)RFoehs A -

&8 EREHRERELIEREEBZXE
Table 8. Effect of shading on growth and yield of Pig Thigh” (Houttuynia cordata).

SRR (%) 0(CK) 50 60 70 80
7 I=A ) 159d 223¢ 25.0 ¢ 30.9b 34.1a
JE&iE (cm) 26.6 ¢ 54.8b 60.0 ab 63.6 a 59.3 ab
K (mm) 13b 22a 20a 22a 22a
FR AL (mm) 1.6b 22a 2.0 ab 2.0 ab 2.1a
Hh |- R e E (g m™) 362 ¢ 2412 b 269.8 ab 323.8a 307.8 ab
FRIEMET (g m”) 1219 ¢ 3519a 3543a 264.9b 155.8 ¢
Hh b ERE (g m?) 5.1c 264b 26.8b 42.0a 29.8b
R (g m”) 22.7b 475a 46.6 a 482 a 16.0b
i1 EASRZIR(%) 13.7a 11.1 abc 10.3 be 13.0 ab 98¢
TREERGY)HR (%) 19.1 a* 13.6b 13.1b 184 a 103D

" AR T REHE B 2R Fisher WYy MRS 22 MR HIBRAE S%/KMEZ AN -

z

: column with same letter shows insignificant results of Fishers LSD test.
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(D) BRRARBR TG IR A RIESE BT

SRS FRERAR 1525°C 2R » 30°CLI LSRR B+ AP EAE A
A » VB BB AR AT S MBI BT R (10-15 om J% - 3-4 A28
SEFITR) - SIREEECRAT 15 om AR RARITETHRGEL 21) - 7 5 1 24 FIRRHL - 4 9
F 30 55— RIS B1 22) - HRSETHRES TR S © AR e
FRIL RV AR LSRR R R S P EIAE AR 599.8 g+ 566.3
g® 89.0 ¢ m? B 96.6 ¢ m(H 21) » 2018 45 5 F 23 55~ RS - TSR
M AR ECHE AR S B Rz EE SR Ay Ry 4,557.6 ~ 502.2 ~ 3,526.6 ~ 464.8 J¢ 3,974.7
433034311~ 4150 ke e+ GRBRERET - E UMM BRI RS  FLME L
QKR DRGSR 14.7% + 16.0% % 2.8%  12.0%K0516 » P
HETARALBE LAY R BT R I R I 9 + 10) -

21. FEEEHER  EHBFNE(10-15cm £ » 34 EHUEEA N  ARARE
B (EH 15 cm ZiR%E) -
Fig. 21. Seedling type.Left:new shooting (10-15 cm long, 3-4 nodes with new shooting).

Right: stem and root shooting (15 cm long).
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700
600
500
400
300 - nfRESH
200 m AT E

™ I B _H

SHME | SEUE | ROHE | RuEE

AT/ ET AR (gm?)

ﬁﬁ‘%’ 53.8 8.9 74.2 14.1
e 589.8 89 566.8 96.6

22. METENERIKGHERAEERIE FE—RIEEERIR*
‘L SPEHATAE R (n=3)
2017 42 5 H 24 HHEtE - [A4E 9 H 30 HIkER#E
Fig. 22. The first harvest yield of Pig Thigh” (Houttuynia cordata) growing under photovoltaic
soalr facilities.
% meandstandard deviation(n=3)

Plant date: 24, May, 2017 Harvest and investigation: 30, September, 2017

& 9. REENE RGN EREESIERIE NETRIR
Table 9. Growth parameters of Pig Thigh” (Houttuynia cordata) growing under photovoltaic

soalr facilities.

[EE7S R [ IR REER i Bz IRERZYR

AU (cm) (cm) (mm) (mm) (%) (%)
FREE  19.7454  69.7423.7  1.5+0.3 2.140.3 16.6+1.4 19.140.6”
BRYE 29.14£3.3  151.9424.1  2.240.2 2.6+0.3 15.2+0.8 17.1£1.2

P EHRE R A2 (0=3)

: mean+santard deviation(n=3)

137



107 FRHGTETTERCR B R G i

% 10. MBS RERIABN BRERIEEE T E NRER (kg ha')
Table 10. Second harvest yield of Pig Thigh” (Houttuynia cordata) growing under photovoltaic

soalr facilities. (kg ha™)

TR EN IHUERLE TG E R ff e R ¥Rz E
€3] (@ (2) (2)

RS 4,557.6+319.3 502.2+40.7 3,526.6+106.6 464.8+40.3"

REE 3,974.7+112.4 433.1428.2 3,431.1435.3 415.0+43 .4

P EHR R 22 (0=3)
2017 4 5 F 24 HAEHE - 2018 4£ 5 ] 23 HUHE#

*: meanztstandard deviation (n=3)
Plant date: 24 May 2017 Harvest date:23 May 2018

5 AR ESRIEER
(—) REEEBGEESRIEEEHNR

2017 4 4 ~PH1 6 ~F 7 RIEE ERBATEEAE H AURRGRENR NS BIBRYaht | - 5%
AMEARIE BRI ER SR - KL - 2018 £ 5 H 19 HRMEIENI Mt f2eas 1 g 60%3EkaHE - 48
ERIEREE T - SHEERREREAEN - KB e AR B OGRS S PRI S
e 5 F 18 HCREREHIAE - 4 ~FH1 6 ~FRER T EIBERTAIBESR Ty 65.8% » 8 < R #RERflHE
K 61.7% - 6 H 23 Hii# » 4 W IURER 66.7% - AFERL 1.4 3¢ 5 6 IR 90% - Hili
BES 2.2 325 8 INFEREIHIAER 91% - HiltB%E 2.0 52 - 8 H 29 HYT{EAE & M AERRE(ER 1) -
BURBES RSB > fEBdEs - TR B0g - 8 <&M LN 1 RCGE | E@)RIRRBEREEE
2 Wl o (AR RRESR ~ TEBERE ~ fefER ~ TEPf » TERB ML R RERRAEfeiiR)
DIEF 2 5BMEHE | RABEGE 2 ) (R 1) -

REFEERBIARST 4 T30 6 ~J#H 2017 4 6 H 19 HE{HRERE 2018 4 11 H 6 [ - 8
PR 2018 £ 1 HAT 4 AR 6 ~Taiifahi = 8 <14k - 1Y 4 H 19 HEEEEM LB HBUKGHE
PRtE 2 2018 4 11 H 6 H (18 23-30) - FAERIREURATT - PRESRIR E RS HIE | 4
DUEAERRE W80 Wi S8 BT R ks - SIE MR T R R KIGRES IR (3R 12) -
3 FEAURS RS RS - 1 SR DL EAEARENTT 2R B L 6 ~T&2iinem - FrAFZE R BRI
TR RAURKIGRES I 4 TR o 3 TS R RHERIERR - Btk ik St
ARSEATE PRI B SR AR 1 R AR KR Satekem © HEHISEME o8 AU KIS HE S 7k
M EHA R BRI A K

2017 FFREEE HRURRGREM ME BRI - HZOURRAE - B0 - 2018 47 4
H 19 HHEE 60%:EDEHE 1 > AR EHRM - AT Ry ERpkESAE -
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s AR RTER 8 N A R E O & P AR RS T 20 (RGN R AR 5 - 4 TR AR
BT E R - ERRETIREARR S - 1L 4 ~F2IR 8 H 24 HEGHRERZE » HEHIK -
KIS TR - i R - AR - EE AL EIRIE S © IR o SecEE
SH o RIS B B BN SRR B B BB - SRR I & - DUERSESYIfEE
PERIS

& 11. 2018 FRIEABMAItEERAERE
Table 11. Yield and quality of Calanthe in 2018.

TSR HIFER TEHRE fEfER (LR e Mt ERE mREG

e (No.) (%) (mm)  (cm) (cm) (No.) (cm) fifi £ (cm)
44 1.50 100.00  6.05 38.51 15.81 19.97 54.3 98.4
6 ~% 2.70 90.00 7.72 39.27 22,19 3397 61.5 89.7
8T 1 & 2.84 89.20 5.75 27.51 2246 43.23 50.0 90.70
8 ~I 456 2 & 2.25 95.31 6.22 30.94 27.04 50.96 58.0 94.20

* 12. RIEOEBMEREZMERAE

Table 12 Trait investigation of Calanthe.

1 A4 DL EEPRER HEFE HEFTER B HEF R

FRAAR (No.) (No.) (No.) (cm)
BT 458 1.8+0.8 1.8+1.1 1.942.0 9.6+10.6
PRESGR = 4 T4 3.3£1.0 2.7+1.4 4.5+0.7 29.8+9.0
=ML 6 S 3.4+1.4 3.3+1.6 3.7+0.8 14.9+8.6
PRESR = 6 ~T 4 5.042.3 4.141.0 4.6+1.1 26.4+10.4
bk LS 8 < 2.4+1.2 2.4+1.4 42+12 22.6+9.6
PRSI E 8 <4 2.8+1.4 1.8+1.0 4.5+1.6 33.6+16.0

139



107 RGBT FERCR B e iR

23. REEE#EEM 1 H29H4 K6 T2%tE B 24. RIEE#ER 3 H 8 H 4 K& 6 TS

182 =52
Fig. 23. Calanthe in 4 and 6 inch pots on 29, Fig. 24. Calanthe in 4 and 6 inch pots on 8,
January. March.

25. RIEAEBHM4 B 198 8~TEABAEM [E 26. RIEQ#EH4 A 19 H4 &6 ~F2HE
FR LSRRI 157
Fig. 25. Calanthe transplanted from 8 inch Fig. 26. Calanthe in 4 and 6 inch pots on 19,
pot to Tuku Township, Yulin County April.
on 19, April.
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27. RIEAERES B 18 B 8 TR, [E 28. RIEQ#SH S H 18 H4 & 6 T AHIE
Fig. 27. Calanthe in 8 inch pot on 18, May. 15
Fig. 28. Calanthe in 4 and 6 inch pot on 18,
May.

29. REEE#ERE 7 A 5 H 8 <TRARTEHE B 30. RIEE#RE 7 H 5 H 4 X% 6 T2t
18 RIBEH
Fig. 29. Calanthe blooming in 8 inch pot on Fig. 30. Calathe blooming in 4 and 6 inch

5, July. pot on 5, July.
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(Z) MLHABERRIEEIEAE

SCLETE 2017 57 A 21 HEEE/NEMEIERR 6 ~F@AFrE 2018 £ 11 H 6 1 » Bb5/ME
R aUe - AEEREIRLT » RebEH) 16 {6 H AR REURATT - SUER A REZMR - BREEH
FABUEE BBk ERG I S - s IRRKIER ~ ImREER » ERECR BRI N DASEM R
R R KIS RES R = o SRR EAS IREUR - EMR LS R KGRSO A
S0%AER » BREIGIEEARTREGR 13 ~ 3 14) - BURRERSSS B N SOOI 4R - B
(SRR e S R AU KRG RE S EGERIRERATE - HRAIKIEARIR TR R KRSl &
AL - PRESERRSENCRE - K - B S R KIS RS b e BB
FEAPRE S -

2017 SERE AN - WIEIRTALRS A T R R AT » /NS TS 1 A _EBAAGHIBERHAE - 1B
RI—Ha = 3 FECEY LRI — BRI /KR IR E B R - AR R IR E B nl g ae A
AWK - SRR B AERMA ARG T RTIEE - CUEERBEFEE - VA ER G
(8 31-34) -

SO0 Gower Ramsey FE[E 25%-95%9 R0 T » fEMREVE 24 RAR B FEE L Ry
mHes o REREAYREEZOCERHMEM G R - S 25%RFiR K - %95 85 mm - JEkS 95%IRfix
£ %8 102 mm - RERTEAYTIRE 52 B BEZOC BRI I B - E5EERS 25% R - flRER¥E
KBy 33.3 mm » JEE R 24 mm o SHEE 95%HF » e KELE R EREHI 3B N BE Ry 26.1 mm
K2 16 mm » RIFEAEHEEGRE » R AR [RLAE ). B (translocation) NRE » 52 2HREREHY
FOE o A AR R T SN RGO - BAAE A EBE Z R m i S « SHRE 2 5% IRHERAE R 67%
RS 9S%IFABE=R Ty 0% » FEMRSE R IE R HIBEREAE © RS 25% ~ 55% 5 T5% LRI R
FEAEZRM » fEBEREAIAE 130 ecm 7f5 o RGBT ERERy o3 S 8ok - kS
T5%RERESZAERE 0 B0k 1.8 37 0 SRS 25% B R S5 KBk 3.7 % 0 MRS 55%I0RF
FERE SR - SPE0 SCBCRy 4.2 37 - REAERBRAIEFEZ U RERIIREgT i - R 25%%
{ERBUR R 61.7 ¢ » JERE 55%IRF 56.2 Je K2 » EERE T5%MF 41.4 Jefmd » {HER T8RS 25%
Ko 75%F BRI - R BRI A 22 2 -

& 13. UOHEREZEMARRE

Table 13. Oncidium traits investigation.

TRk gy s RRER AR il KR BREE ERE
(No.) (cm) (cm) (cm) (No.) (cm) (cm) (No.)

Z=hktEE 33407 475459 37.9445 32404  0.6£0.8 3.9+1.0 1.5+04 2.3+0.6

e

EEY Y e = 3.5+1.1 48.842.5 37.8£2.5 3.3+0.5 0.9+£0.9 4.4£1.1 1.7#0.5 2.6+0.7

==

MRS 3.8+1.1 419+7.3 33.5+54 2.6+0.6 1.2+04 3.741.6 1.5£0.7 2.9+1.3
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& 4. UOREMRRTEMERAE

Table 14. Blooming traits investigation of Oncidium.

AL ?%ji)ﬁ ﬁfNRf;& ?(Ej“;;;ﬁt TEE(?F;%)}I
EM IR R 42.4+9.6 1.4+0.7 14.445.8 50
SRR I 2= A ] 49.4+8.7 2.3£1.3 22.9+9.6 50
B 0

1.3 1 B 29 HRBiE 32300 3 B 8 BREIBN
Fig. 31. Onicidium growth on 29, January. Fig. 32. Oncidium growth on 8, January.

33.30F 5 A 18 BEIRIER 34.3DEA 7 B 5 BREIBIEH
Fig. 33. Oncidium growth on 18,May. Fig. 34. Oncidium growth on 5, July.
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(Z) BREESRIEEEHR

EARIE 2017 4 6 7 19 HIEE 3 F-420 - MilEZE 2018 4 11 H 6 H > A HRIRIF(H
35-38) > FEEKT 15 (6 HFAERIRBURATE - SHEREREZEMEIR - P~ Bk - BRI
NG  FORMINR - TER IR - TR R IET LIk E S MR 1 R R AR
IGRES = (3R 15) - (HEEAMGR SR A KRS RES Ik | H i A AR etis: > =25 A
18 FREMEHHIREBHALTHIE - BHAESR 35% » BIRRAEREN 5.8 S - PRSI H Al | PRhhf -
HIRSE AN g R KRG RE SR & A R SN - PREES AR N - Rt - MR
+ I RAUKIGRE S A H B E R PR St E -

2017 FEFEA 3 FFAEEABAYNT - VIUREERES B RERAF - 2] 11 HERCEFGEA
FATERSEE - TEABTHIBERIAE  EARIRETLL 3 4 RAVEMRA HEA BAABALEHIBERHAE - BExk
SEERRRIEIN - BIFESRAIE RS2 EE s © Kt - AGNBEA 3 4/ - IREABIfEAE - (3
K —fii = 3 FEEY SRR B A — EAR R /K S RIIEE B B R - RN g A
[FIEEHS - SHE IS RARMATH ARG T A FERIICH - CUEERMBER1E - YL EREE -

& 15. BRBEEKEZEMLRAE
Table 15. Trait investigation of Vanda.
A A i Fris R TR /N R TR TR R
Whns WMinE W&

(cm) (cm) (No.) (cm) (cm) (No.) (cm) (cm)
ERRLEE 452439 27.243.0 22.142.6 31.5433 13.6+1.8 123413  15.042.2 2.9+0.4
e
EEy Y N 46.5+£5.3 27.8+42 24.1+4.7 33.0+49 14.3+£3.3 13.04£2.2 14.8+2.8 2.8+0.5
T == R
FkE 47.9+43.1 29.6+£3.5 29.1£2.7 32.2+1.2 13.9£1.6 12.5¢1.2 17.9+2.6 2.5+0.3
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p——

» W

v —— . e——

Y Ane. YN PR
il e v ‘(“‘_’

35. BCRA 1 B 13 BREIER 36. ECRA 3 A 8 BFIBIEH
Fig. 35. Vanda growth on 13, January. Fig. 36. Vanda growth on 8 , March.

S

== TR S

37. BEXEE 5 A 18 BRIBIERE 38. KR 7 B 5 BFE1ER
Fig. 37. Vanda growth on 18, May. Fig. 38. Vanda growth on 5, May.
fa

KRG CRERKEE R BORFS IR, - TSR —BORHEAR » TAIAE 2 B HREMER
ReReERr A - IREERIR B LS HI - FREHaDU BRI A R R SO T
EREYA AR -

BB EYIAE R SUEME - KRR SIS FYIARST EERE B2 BRI ~ (R A
’”"‘@?’@ HA BRI BRI R i B - AIAEHREVIIIRRG M B IR R G TR

R Rl - BIRIAEEOUE 20 © SRR EYDERERIIER - RIFFEC A 2 B0 © HR
7%*57%1’!5%)*% C1HY) » RO R 2R - CREEPOCIRST Sl - (DU inE=RY
U N - O A SR E AR AR - [RIEE - R B EVIHECEINTRE— OB - HIEZR] 70%-80%
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FER > NI - IR EDUIE A EPITESE - BRI REGHE ISR EERE » ANERGHEBUR(ITRZE
st PR -

FE R E B T o T A A B B AR RE ST » ERFOUERRME R AR B E A - 10 £
MR E A - SEEEAENRE BRI A E SRR - RSB TR R BB B
REJT » IN_EDCRERR A R - IH BRI AL T EPIRERE » OSSR SRS Bl - AT
HIIRHER A T RERERTHURHERREE - RS RA R B T2 INEE G R REEIRR
2~ ER RURH B R E R B RS - BB A H BB AR H0RM - R
BATJIFR

ZENRK

BEETL ~ AREER ~ RN - 2004 o SEFIEY)(FUER) CEE SR - BIRSE IR AR R R
WrES & E A p.115-135 -

BREZZS ~ =OIR ~ smlO86 ~ 2237 ~ PESSAR © 2011 » = &R 2 FHEYDE S 1E ISR R
AR LRI S © W LA 23(4):725-730 -

FRIPIER ~ X501~ BERKEA © 2008 - FAlR R RRES B - B R RS RS RO IRy 25
g p.1-12 -
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The Development of Agriculture-based, Coconstruction
and Co-production Solar Green Energy Facility
Integrating Production Management Technology

Shin-jong Lay, Shu-Jen Lee, Chen-Hsiang Lin, Ya-Ching Yang,
Chin-chieh Huang, Tsung-Hua Lee

shinjong@tydais.gov.tw

Abstract

Cultivation environment, crop species and cultivation behavior can affect crop yield and
quality. Solar photovoltaic facilities could cause hindrance to crop environment,therefore, one
should choose suitable crop species according to environment light intensity and improve
cultivation techniques in accordance with crop physiology to increase yield. Owing to the fact that
C3 photosynthesis cycle happens in most plants, light saturation point limits plants from further
using light energy. One can construct a yield model by light accumulation data, and predict future
yield by monitoring the aforementioned data, and as a result, to select crops which fits the criteria
of 70% yield requirement. Extra sunlight can be used to generate electricity. So far, prediction
models using light accumulation for broccoli, Chinese lettuce and Fengjing cabbage are
constructed. The coefficient of determination(R”) are 0.922, 0.903, and 0.901 respectively. A one
year field experiment of low light-demand crop “Pig Thigh” (Houttuynia cordata) results in
464.8gm™ whole plant dry weight, which shows that it’s easy to cultivate and has economical
potential. The photovoltaic system can solve labor shortage problem, and applying smart
agriculture system and monitor and control system for orchids and foliage plants will be efficient

and effective.

Key words: automaticcontrol, facility, sharing of agriculture-based green power, solar energy
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= 1. RRERR

Table1. Association Table about farmer information.

Table 4% Table 3l 2hHH
MyFarm_pineapple farm ERERER account =% A& ID
ERIFRAE | MyFarm pineapple farm
Ih #E & W
ERERERER
il Az 3 B
HR | Wfz#tE gyl RE | #HEME | Nul fRLEREH B
1 id int 10 1
2 |mid int 10 G BRI idGE 1)
3 |name varchar 255 BT
4 |tel varchar 255 B i L
5 |enable tinyint 1 EAREAH 02 11 6h
6 |fb varchar 255 Y b fgut
7 |fb2 varchar 255 Y b ¥rikERghE
8 | summary varchar 50 Y E5EST
9 |content text RGIER
10 | gps varchar 255 Y gps
11 |zip varchar 50 E AR
12 |county varchar 255 HaTH
13 |district varchar 255 &
14 | address varchar 255 Hhk
15 |video varchar 255 Y |#hiEHk
16 | hit int 10 RHIREL
17 |creator int 10 A7 mid
18 | modified int 10 Y fEFE mid
19 |setup date |datetime N H I
20 |upload date |datetime Y (EFVERY]
21 |del tinyint 1 AR -0 102
i 7 & W

¥ 1~ mid : B{E# MyFarm_pineapple member.id
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Pest, diseas and weed management advise

Pineapple parasitic nematodes
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Seedling and planting period
Apply 10% Ethoprophos 70-fold dilution kg/ha seven days before planting. Row application,
15 cm in the trench. Recover and press the soil after.

ug
Seedling and Growing Period:
Make 60% Diazinon 1,500-fold dilution. Apply diluted Diazinon once after the pineapple
flowers fall off, and apply again in 17 days.
Make 20%5 Fenitrothion 1,000-fold dilution. Apply diluted Fenitrothion one and half month
after the flowers fall off. Use sprayer to apply evenly on fruits and fruit stalks.
Make 509 Fenthion 1,000-fold dilution. Apply 18 L/ha one month after planting and once
every three months.
Vegetative Period:
Immerse the seedling for 2 minutes in 50% Captan 200 to 400-fold dilution. After 20 days of
transplantation, inject the diluted Captan into the plant.

Mea

Fruit Formation and maturity Period:

Make 60% Diazinon 1,500-fold dilution and 20% Fenitrothion 1,000- fold dilution. 1. Apply
once after the pineapple flowers fall off and once again after 17 days. 2.Apply once to the
fruits and fruits stalks 45 days after the pineapple flowers fall off.

‘Annual Weeds (Compositae, Poaceae and Cyperaceae)

R FREH - FEHNE—FERD

SO%EENSTIRERE  2H - 40-6047 BN - 304047 + £F200-500E82 -

1PELERAGEE - FELERASRS -

2 FEEAERERE P RE -

Make 50% Atrazine 200 to 500-fold dilution. Apply 4.0-6.0 kg to the whole field and 3-4 kg to
the furrows.

1 Apply low dosage in sandy soil but high dosage in clay sail.

2 Atrazine is not to kill growing weeds.

3 Dilution can be increased but not decreased.

Para Grass, Cyperus, White Cogongrass, Knotgrass and Sourgrass
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ZESE

Make 1% Glyphosate 100 to 120-fold dilution. Apply 4 to 5 liters per hectare.

Instruction:

1 Apply evenly to the weed when its in vegetation or reproductive period.

2\When weeds are prevailing, increase the dosage.

Caution:

1Mo herbicides on crops in arder to avoid damage.

2 Effective after application for 3-7 days. It takes 1 month for gaintreeds to die off.
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Fig. 9. suggestion for Insetc and pest control.
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Fig. 10. Sensor device and platform environment data display
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Fig. 11. English interface presentation.

160



LNl HIE AP VRN o] L g S S S S vl

ARGEREAEBDREE M

1. RN R AR AR SRR BB » (A2 2)F LB B A Excel F0IR > A
ARG ER > AR A RO SRS AUSPY - i RS M A P A e it R RAR
g% > DhRE LARHt TR AR A E RSk - FRANATRR AR ~ DU AR SRR A E N
JESEELER -

2. fEE AL - $2HE T Google FEEHEREA ~ B Fri fr LEGECERDURFTEHE: GPS AR
ACEKIHE LB LR AGO SR DLUR ST B Excel FCMRARAYITE -

3. SIHNRE TR R A A R I BUR R 22f] - IR SSONATTIRE - ARG P E s
MAERZRZ T » R EEE 5 EEAH A AR -

4. FERE O A A PR SR 1 B B S B RE S 4R S M HH T A E (LR T SR PR A B PR E
B LR -

5. 55 e PR A A Bl e B s 2 E AR (IR B AR B A P T R A AR 1 e

LA

6. HEBI V-G R8RE Al (e R R M AV P b [ IR E B RE TIREET T R A L e it EE Yy

wiFJI(H, 2011) -

%= 2. PREEHRRREIRNEELLER
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Research on Establishing Production Management
System of Exported Agricultural Products by
Using Information Technology

Wei-chin Hung, Jin-long Jiang

Junior Technical Specialist, researcher and chief of extension section
Taoyuan district agricultural research and extension station, COA

weichin@tydais.gov.tw

Abstract

According to the new south policy and to strengthen export competitiveness of agricultural
products especially in southeast Asia, we use the information and communication technology to
record every step from growing to shipping. With our experience of years production platform
innovation, we choose pineapple as our stage one crop, and cross examine pineapple export farms
to customize and modularize our system to meet up with farmers’ needs for production
managemenet, supply chain management and inventory management. In addition, we integrate
TGAP as our SOP and provide batch processing cost data to ensure supply chain’s working and
quality control. English interface is available for those who are interested in export and to increase

visibility and trade partners.

Key words: Agricultural Management System, export oriented, pineapple
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BN SIRI R R R ML TR B/ b < 5 — DU GER sl Ry 1)

SRR M R R E T A B lA
ZWk5e — LLALER b 1 2% 51

e e B Pk EE SN KRBTSR ~ RIWFEE ~ BiEEbsEA
cstai@tydais.gov.tw

W OR

AWTFENHT 2017 SERTEEE C RERBEBM A REUEEGETT » 2018 B BRIETE - I
R REA R TRIE L TR SR BRERIT K - WIPE I BB ~ A - 1HEF - Hhibist
BHDUEREE F - RGP AR Y © BAE R - FrietsllsaE - AR FHRA
KERHERE - DIER S EA) KA (Google TR E)MEITHRE > 231 (EMRE
HUFREERGIR - Hor 66 (A RSGRR AT AR SZRE - 2D e sk B - e
Bem By AIRRRF RS 41 /K BN SRR R SRR IR S AT R R R T 24
LU RE R AR by TR R ) IREEE - JRRSEHR G ERY T AR
TEVIRLE] ) SET RIS - IR RRAHEIREAT Rt & R i mee | BRAERE
FARETR - B3 GRS RE TR i e kA EFERES ) - G
W9E L ARGIR - R R RECE T TRIE SRR S 49 /INRf - EAGREERE ST it
HotH ~ ZERAE - REHE - RRKE RIS EFE AR - RS RAME FEERR
2 PREERIARL LI - R - ERETRRE R IEREE - DUE R BB U P i
B SCIR PR T AT R AR AR 25

BASET @ ERCRTY - REHE - A& - BREEAE]

REEHH (food and farming education, FFE) I/ s SR BH BIEKRHH - 2 —E5RF#81
T HE - SHEEZERS E M - BEY) - RRABZERE - fE5 8RN R
EEEHLE B EYIRR(ESE > 2012) - RERHEAREE TREAERES TR /#
FRELHE | T ERRAETREL , —HiAw - WARE T RS AL T RS EHERT TR
RHEE | T AR B BAEAIRE | TR ) TERREE ) ANEHEERHREEE NS
T T RERREE AR - DUIRSE T HEE ) SRR AR B - MR H O A
LA - 2017)
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Lhah o B3R (agricultural literacy)FLHE = £ F15% (agricultural knowledge) ~ EEEFLRE
(agricultural skills) L5z ¥} B2 SEFTHIFF Y REE (agricultural attitude) (Powell ef al.,2008) - #k LR &
RIS IR B T R RS ~ BREEE IR ~ AR ERRS ~ RIERE SOHBERIE, ¢ MAkEER
REBWHD - B2 R —REERE - P iR LR ~ BREEEE - &
RREN B AERERYINEE )] KBRS OMERSE - Bl&EFint & EEGRS - 2011) -

BUE 2017 FIATEOTEDR - STRIERRSHRRIA B A R RHEIILENE - 2
B ESIER DB L 78.0% » BLAMNEN AN AL B A SAHEB R R BE R K
XAE P EGIER DB LS G 74% » BRENZIEHEB R RABE VSR E L ESE AT
ZREREEE - 2017) -

2018 fEHFFEZ HRUTEWIHT 2017 AR C REBHERENE RBERET] » BE RS
A IR ~ R~ IHBEEH R R A - AEN TR BReny T K - B E
ERR SR A T B NS » AF R a5 i o B B2 A S 1R A a1 ARl ) [ oo R A A
e

MFERTE
— - RsEt

SR HINISORN S - HEATIRER IR B TSR - ADFRI GRS A
63 HATIRE ~ BRI © RASSCE NIRRT R SRR  SRAT T
(—) EAEH

POBHITIER] G B AT © R SRR A B S
R HUFEH A RRBERG A S RO I S R RS  REERR
BT REIRIASET « R BHEE RIS T S AT B - 7S R IR R I
RO TR« FIRERRE -
(Z) FREElR e

PUBHIT AN « TR BT MR - BRRCSUL SRS B R
PRI AR (Liker) R U RUR T 243+ SHERAGE R TR 15 » SIS
ST -
() aEKEAME

SYBUR IR R R RI Y » HELLM 3 R S RETRR R BT HORG LoRE » VAR
BB BB - FIR (LR R BB 7 KT - BEIIT - AV - R
SRR PRI - HELCTAARAL A B S  HEA PN S ARIARR, - R
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ERRTETE - M B A R A A ~ BRRSUE ~ BRANTUERIREIR ~ EREE SRy - SEERA
SRR - (EERE R EE - DU PR — Q BURHIBIFILRT -
(M) ERYEREE

R R (Likerty B R Z TR NG 2GET 7 - sEEMEANERRSIRSZ - ME T IFH A
By AL TAEE R 20 Tl He 30 THE, #fF40 TIEERE., &
15590 o BulR AERE AR R

= B R EES R

WFFEE S R Bl ~ B ~ TR - fbRHRS DU s (R f s ~ 2= b ~ b »
BREETT ~ FT IR (T R - PG BRI R RIS (RRAS) Sk 76 (Google B8 T-RH) » £ 7
H ERIFAtGF I EE 550 1394 - 8 H MuMESkinllg 243 f3f9% - A 231 7 > S
[ 12 £ > RSO REHERNE AR - IEHZRATT
(—) AeERHE R R ~ B2k ~ Frdbr ~ BRI R REERE VNG - &R

REAFEREBNEL MK - 86D BB TEMEI 250 07 -

(2) Z2InEEEATRT £ T RREFY RRECETE T EENTE S o - BEh - BEA - FEME I

30 f73 ©
(=) ARG T 107 FREHFHE ) Bty - kB S - HiiTs =5X > &~ £E -

Uhn R ERAD > HE > Rt ey -

(M9 ZEEr b Eg ~ hEMmEE - SEXRBIUHEEE » BEEEEIL 43 -
(1) Eair e - EEYREdt 27 1) -
ON) Z2IMAGRRESE " GRESSOEEEVTEL, - " SHEE  EERE THEHI

BEIL sS40 -

HERREESE1R - shE— Il T T 2 RS - T LU B - IR SPSS #atik
BT TR MEARET  JRILARAS T e b B IR 3 S BT (ANOVA) ~ -RGRRSE B e P
M o DUBEREE i 25 f i ] < B 22 LB EH B R TP

TR EAETER

AW FERIBRRGET P RVIATR Y © BAEHR ~ FristsillEE - REAEHBR AR R
HREEL - M EIRAE (S BRI | (55 (reliability) 547 _E58 800 BN REREE AR
KAl H AT Cronbach’s o Alphas PIE—EMELRECE 0.957 - BEPUESI SN R AHFREERY
Cronbach’s a. Alphas PIFR—EPEGRECRy 0.926 - T3 {E EE/KHEHE 0.700 LEK 3 BRAE
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SRy > AX N A R A5 e B ST 7 A BB AR T BRI S [R5 - Sl
HEITFELE - AEEYfE R OEEERIE -

RGBSR B AR IE AT ~ SRETERABHAZERNE « SREprREE 128
KIFE ~ PRES R EEE TR AR 52 BRI SRR R R R R 2 B IR SR TR

—  REHEERBER
(—) BERER T

231 RIS EARE REAERGE - SZEhE MR« B4E 95 [141.1%) ~ 24 136 fi
(58.9%) » HWERRE ") KELT 36 £7(15.6%) ~ KEL(HEDHEZE 121 7(52.4%) ~ WH7EfT
B L1 74 7(32%) » FFER V- 45.67 5% > FENESE © BHEESERHRA 119 f7(51.5%) ~ BAIEEESEAH
B 112 f7(48.5%)(E 1) »

x 1. RIEBEAERO(N=231 + N=192 + N=162)
Table 1. Statistical analysis of respondents’ background (N=231, N=192, N=162)

£ EH Ay AL w5071 mE o Am Pl
(%) (%)
B4 95 41.1 = 39 16.9
EOAETRE
J [ ETT i 4
eyl 7 136 58.9 PR D & 192 83.1
HERN 231 100.0 HERD 231 100.0
B 36 15.6 = 123 64.1
KE () 121 524 EOAHBEERER g 6 359
= —_—— » 20 HEE T
7T . i
LAFR B HERD 192 100.0
HERD 231 100.0
v 194 84.0 =3 66 40.7
EEgHC JE SRR -
s & 37 16.0 o & 96 59.3
RO 231 100.0 RO 162 100.0
H R ZEAH R 119 51.5
EECdiEy EIE L SEAERY 112 48.5
HERD 231 100.0

FHEINERIRECTYY 5.7 R EEACE VRIS 904.26 J6 - KPP AB 4.52 A
B RS RAPHI AR 3.46 A - FEEEER A RITRECOTY 8.01 (3K 2) » i H R
FEURME(65.28%) ~ HAX R HFE(21.96%) ~ D R F#(12.76%)
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& 2. RhEFITHEHD(N=231)

Table 2. Statistical analysis of respondents basic information (N=231)

AAEIEE SR8 SR
T 45.67 % 9.71
[SEELAN-AOP/E 570 X 4.93
FRHEfEEINRIEEE 904.26 T 1,013.40
FEHSER A B 452 A 3.79
B — R BB 3.46 A 3.79
(SPEEEEPNCIS A TE/E 8.01 X 5.08

FNHOESETHERZOREH 194 £1(84%) » RAEH 37 (1(16%) ; ZRAKRHE
ZUEMRER(54.84%) ~ HLEFH(26.13%) ~ fe/D 2 T #(19.03%) - TRELEAT 1-10 73-F43 %y 6.39
AR

N

el 39 f7(16.9%) EHS BT R R ARHECEAHRREAD - 17 192 £7(83.1%) A2 A AHRIHE
B FE—D RN 192 A G MR R RAE MHRREAIZHE - Hodva 123 £1(64.1%) 52
AT R E T TR EIHER - 69 i7(35.9%)7% A - F2a Bkt - SR 39 MR AR
A BRSNS B 123 (EHEEREEEME ARSI - S5 162 £ - Hrr 66 {7
(40.7%)E H 3B R HE T THIIANIR - 96 £2(59.3%)WRA BB R RHE SRR -

66 (AR R ELHUT VT IHAVRIIRR - 12 DUGH 8 ol B v el E R £ - R T
TEYS ~ WEaS & - AIRRFRCTS 41 /N 5 BRI £ B2 DUBURF(th Rttt /) - HRs BRI
(& NPO fH##) + RE(EILEKED)TE -

(Z) FrRtEsElIE e

BRI FTRE SR H 323hE 3 162 (239 (BB RRHFE T K 123 fHEERE
B THANREIFLRRE) - $H T e R RITERIE AR A o T ERRER R Bk T g TR
AR R UK " R S L R (RIEREEIKE) T RS A ESE T R
FHE BB E] ) T ERAREINETT R ) S0%LL EARIERRIRH R -

RS T RSt S AR T REN LR R ERERE o AR ERRE R EYIE] 5

" RVEFR(REAREOKE) T INT RS EELER | " R AR AR ) T AR
R BRI ) T AR B SL K, 40% DL BB RN TR -

AR - T RIS RS ARRE o T AR ) T EEREL B ITA RSy HIE B R o 5

HIARPL(E 3) °
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7 3. TEEAIIIE B E R AHT(N=162)

Table 3. Reqwred training programs (N=162)
Ei=t RETH TR 1 2 3 4 5 HERD
LA S 2R R EY A N 4 2 14 47 95 162
Hakh(%) 2.5 12 86 290 586 100.0
" 2 AKRRER R Sk ol e N 5 5 22 47 83 162
7 Hh%) 3.1 31 136 290 512 1000
fg KF=E TiRU g ganiel nei B 9 5 33 47 68 162
Hth(%) 5.6 31 204 290 420 100.0
4 S FE BB A KA PN 4 2 16 49 9] 162
Hork(%) 2.5 1.2 99 302 562 100.0
5 REME SR R ERRE N 4 7 29 43 79 162
2 BHak(%) 2.5 43 179 265 488 100.0
>  OREAEMELZE(RMFEE  AH 6 5 23 38 90 162
%ﬁ 17K EE) Hoak(%) 3.7 31 142 235 556 1000
T RERME AR RS PN 5 3 13 52 89 162
Hak(%) 3.1 1.9 80 321 549 100.0
8.fi Z IR AR S B RE PN 5 9 26 56 64 162
g Holk%) 3.1 56 173 346 395 100.0
H O ERHE R ERE N i 3 2 22 52 83 162
£ Hoart(%) 1.9 12 136 321 512 100.0
D0 It 4 7 28 50 73 162
Hork(%) 2.5 43 173 309 451 100.0
1. BYLER(RE R R K E) PN 3 7 25 49 78 162
Hot(%) 1.9 43 154 302 481 100.0
12 AR R B B T Ry A8 3 8 25 42 84 162
L% Ha%) 1.9 49 154 259 519  100.0
ﬁé 1311 b B B 2 A8 4 729 49 73 162
Ha(%) 25 43 179 302 451 100.0
14. & 4 B 2R N 3 7 27 51 74 162
Hork(%) 1.9 43 167 315 457 1000
15 R PN 7 10 44 59 42 162
Hk(%) 43 62 272 364 259 100.0
i 16 7F MR £ F 2 Bl 3 =2 3 PN 2 7 17 61 75 162
& Eabh(%) 12 43 105 377 463 100.0
%E 17 B A B A A 2 8 18 56 78 162
Hak%) 1.2 49 11.1 346 481 100.0
18. 2 ERELZ LA R UL PN 3 8 24 64 63 162
H(%) 19 49 148 395 389  100.0
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(2) RRHEHEENE

B REBE RN S5 E 162 (139 RBTR RSB Kk 123 (IEHET
REEHEE T HANREIERE) - 73R RO AT -

A E LRI 94.13% DL E - EHLLRE RS 8 AR 9 /- Hrr - 25 8
TR TSRS R R R AR - ) LR 27.2% - 541 B 9 T HERRER R
SR RIS R e PN TR BR AR RN, » ) BSELER 13.6% (K 4) »

& 4. BIFEDIM(N=162)

Table 4. Analysis of true or false questions (N=162)

2k HH  AM E(ijt 2k HH  AM E(Jj)ﬂ:
LIEBE ARSI HE 162 1000 SR TIMLEIGRAE AB 18 728
Rl AEFEE R R L e 0 0.0 PRI s 44 272
b BrmsEn g, ' S |
fef 162 100.0 WA 162 100.0

2&%[_1‘&‘%5’9%:%%*%1:& By 153 944 9 EFEMAMAREZR FH 0 140 86.4
%@Eﬂﬂﬁ%{ﬁ ° /\‘mﬁg 9 56 iﬁﬁﬁbui&’é&ﬂﬂq% T:.ﬁjai 22 136

EEdh e
MF1 162 100.0 #aF1 162 100.0
ERRTHmMAERER FH 150 92.6 10. BEHERAFIEE BE 154 95.1
EEEMHE  HIRE . BE B - .

: g 12 4 g 4.
BRI o ! =8 K
o R 162 100.0 162 100.0

417 TEZ | WEYREH EHE 0 159 98.1 1. R EREEE T &Y 158 97.5
EHFOREREGN 0  EHBEKEERRD .., g
% EERMAEE - i I R B - F '

R 162 100.0 W 162 100.0

S.Eﬁéﬁﬁﬂ’ﬂ?ﬁ%ﬂgﬁ e 149 92.0 12. gRERG BT REEY BH 162 100.0
RIERE T AR e 5 gy BEEEREEBIGE L.
] D s s BRI R SRGHEIE YR LA
R o fEF1 162 100.0 HEEK A - fEFT 162 100.0

6. ABEUBENRKENE &8 162 1000 B REEENRERL FH 160 9838
HEREEMELEHE 0 oo FOUESAE bR .., )
Blrh o QB SR EE T BYIIRIG - F '
REMEE - BEHEE MR 162 100.0 W 162 100.0
EFEEN & HE
% o

TRBHEEETTEEYE K 147 90.7 14 BREHABEEES EE 161 99.4
OUHHRBRRIRI pen 5 g3 AOBSEECERE L. |
AEELAEST - DUl T ' B EREEERFEH T '
)R - R 162 100.0 B WARD 162 100.0
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EEREP A IERIILE 86.89%LL - Zgh bR 2 1’ ~ BB 2 8

35S

RER SR 8 W - Hirp o 2B L T MIMEIRREHEITIIEAR © ) R 14.2% - 552 &
"RRMEAAENS - REHFENEZERISEEEZENNE > MIRERIE? , HHIER
14.8% » 55 3 " REIWREHE ZHEB) - B ] ISP E IR » DU T st il

H ) NEESERYINERS » BerGERIREBOR LHRY » A5 RIE 2

) EHER 22.8% B8 TR

T HEB < VU R AR (VY5 e A R EWHIE (— Q) > FHIET - M HIYTE— Q

LVYERIATRRE ? ) EEELER 24.7% (3 5) -

& 5. EEENM(N=162)
Table 5. Analysis of multiple choice questions (N=162)

1% ERCERREBOR
EHEy > mERIE? (1)
e RELENREREE
FER () PRIt Kt b
IR IRORHERRA
AR ENQE T mE e
SEAEEMNE TR -

I3 B MR AR (4)
FESHIEME TGAP

sErErE HH AM E@ﬁ 2k HE  AM E@ﬁ
LRSS IE RS sER S 139 858 S AMKEALREHE BH 0 137 846
TRIERR 2 (DEEEEA b 23 14.2 TERHUATED 0 RIBE - By A 25 154
W AR Q) R S SEILSCR IS B E
8 MMEREAGHE #AL 162 1000 R DR 2 (Dlsx MED 162 1000
ST O BB e A REAY HRE  BEEAIERQ) B
R (4) AR & SRR 22+ R+ HEM o )

{RAFEAE B - R (3) BBy EE e
HEE+mHR+ BT
i+ CHARERE -

DUMMEAFAETTS - R EE 138 852 6. FAIMEHLAMKEE BE 153 %44
BEMLERDEEE  popn 9g 1gg  FORSRIINEE) CAOF e 9 s6
" =E . - " . N =¥E .
AN » YA H K 2 ()BT EHE
Bk e (DIEayE MR 162 1000 o gmmgE AR MR 162 100.0
IR () B A s A BRQ) B R -

PIIRER() EL R B B — B3 Yk P A AR ]
B A AR A T e AR (3) DA
I BT A (15 2 A B L B
SBEE AR 2 G TERTIEREI AR £ (4) (A
4 5 0 T R S R
I} = RE A BT R R 2572
BRERI K R -

SEMMEBERT oM B 125 772 7.0¥E— Q- fAFEAE BH 151 932
B EALMSHIEE 0w 5, 5y EBRERFHARE L. ) 68
WA DU Tl T ‘ B ? (DTAP ZERY '
FEHERY | MESSEAYIME MR 162 1000 JERFESFESLQ)GAP HE O #EFT 162 100.0

172



BN SIR I R R R R R Al v, < W5 — LA st 7 1)

7 5. EEBEMMT(N=162) (18)

Table 5. Analysis of multiple choice questions (N=162) (continue)

v mE Am T 2 mH Am o
AAERIBEERORE EH 160 994 SERGEBCIMEEE FH 12 753
EF' ’ 1ﬁ.l‘%3lzﬁ}i%%&§ﬁﬁ Kﬁﬂ, 1 0.6 E%*%%(m%)&iﬁﬁ A ﬁﬂ 22 24.7
N EEER () T T EEPHE— Q- TR T '
FIEAENSARQMEE ME 162 1000 [T fTERNE— Q R 162 100.0

A ERRE M) INEISE Z W EMEGE 2
BRI RE MDA YR — (1)CGHI(2)ABDF(3)DF
Q BpREnvREM - GH(4)BCEH(5)BDFG -

wi b REEEREWENNEEZIZERY) BN TR RN - HAZE R REH
BIEOR H ARV IE—QIBCR AR A IR - FEMGRERY - L4 - fRE
RETHIRE Y] - AT REALEEHIAIR IR AE )] ~ BUE A IRHIRET] ~ AT EERAE ST Rt
LAEHNRES] ~ RERIPIRD RGeS B R B A B R BA PR Z B AIRET TS
(M) ERYEREE

BN RERAEREZHE I 162 (139 MR RERHFETHE K 123 A TRE
AT HENREIEERE) - $1E T EEEREREERORM ) T EECEEIUR AR L &
RN ) T BEME AR RSB NIRRT S SR AR L ERYNS L " &
BAZERERINVIN R T S S N BURRIRIZER )~ " SRS BN R - R
B K R IR R A E B IESS ) T0% DL BB FRRIERE AR -

"TEEEIRARESMEREAR T EEVZCEDNRY) ) T EERE P RAEE

Uyl R M o " ESEB AE A L 2R REN ) TR L R R AR
HWARER > "HERBEENRELERE T HE2 ARSI > AR
FRETAUERE ) T EEREE R/ EEY ) T BRI KR ) 50%LL EZEE RN
FEHFIE -

B TEEGELERENER T SEEE Y ) RN 23RS R B IR D
(%6) -

-
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xR 6. EEHEREERIM(N=162)

Table 6. Analysis for attitudes toward food and farm education (N=162)
S e FERE O FREE ME R T R
LEEFRABEERME AR 5 54 103 162
WAR H4rEH(%) 3.1 333 63.6 1000
2 EEDIZHELNRY) N 1 16 54 91 162
PE BHirE(%)  0.6% 99 333 562 100.0
Mo 3 EECEEBEEFOAM A 3 24 135 162
i BT E(%) 1.9 148 833  100.0
4 BB RANEED] AR 1 11 53 97 162
BB, HrEE(%) 0.6 68 327 599 100.0
SRGERGUREMKIEZ A 3 29 130 162
FHIBR Ei5rE(%) 19 179 802 1000
6 FHEMEAIE N EEEE AH 6 34 122 162
7 AR BT E(%) 37 210 753 100.0
2 T HEESEBABEE L AB 13 52 89 162
g BRI B4 H(%) 80 321 549  100.0
B s m e A 10 46 106 162
MR H (%) 62 284 654 100.0
9. BEGHEL EREMMER N 1 4 21 65 71 162
BHirE(%) 0.6 2.5 13.0  40.1  43.8  100.0
10 HEREEENRESE AR 1 1 6 54 100 162
PR BHirE(%) 0.6 0.6 37 333 617 1000
o VLEESEREEEASE AR 1 6 44 111 162
= B - REESRIRE HoH%) 0.6 3.7 272 685  100.0
B2 EEORE AR B 1 17 54 90 162
f H4rH(%) 06 105 333 556  100.0
3. ZECEE/ N N i 5 17 49 44 47 162
BHorE(%) 3.1 105 302 272 290 100.0
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%= 6. REHEREEHI(N=162) (i8)

Table 6. Analysis for attitudes toward food and farm education (N=162) (continue)

it i FERE O FREE ME R T R
4 FESRARLERY AH 4 42 116 162

i MO 5T EE(%) 25 259 716 100.0
OIS EERAERERNY AB 1 4 40 117 162
8K HySh B4 (%) 0.6 25 247 722 1000
B l6 BREREHEENA B 1 15 52 94 162
B3 (%) 0.6 9.3 32,1 580  100.0

17. 58 EF ANBERSEZ A 1 4 39 118 162

& i E (%) 0.6 25 241 728 1000
A ISR RM A A 4 42 116 162
X SNt H43 (%) 2.5 259 716 100.0
& 1o @ F et mAERE A 2 20 140 162
AN B4 (%) 12 123 864  100.0

= FEEFRERNFERER

TEHAE RN AL RIS T —HERRBR AT (R TTteE) - FTESEE A EEREE B (TR
AT T HATEER ~ TEE H O S = aE - RIS - JRESE) - MtAn)s ¢

(—) HEREREIRRAFTESHMERE

DIRTIES TR B - HFEEEZRHEETREEFEE A EE AR
(& 7) » X*(2,N=192)=9.97, p=0.007, Phi=0.23 - {EAS(ERHHBEEE NHEETREHFEHE
THUEM(58%) LEZR = i iR th (B LA (24.6%) BeWFFERT ELE(17.4%) - BEh - RE(ERHAERE
B EREHEE T HHN(51.2%) LR T 7EAT EL_E(36.6%) ke s Hr () LLU T (12.2%) - ##
BRI S - BUSE N T 2ET = RSB R T2 - Hr DUR S (R B B (s 12

Fe LR -
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®7. AEREREIREHFETHENERRAIFIHIZR(N=192)

Table 7. Contingency table of education background and willingness to be seed teachers

(N=192)

RORCIISE  memnir AER) WAL R
NEEET N 17 40 12 69
Gl H4r (%) 24.6 58.0 17.4 100.0
PR N 15 63 45 123
HE T2 H5r (%) 12.2 51.2 36.6 100.0

21 1 X%(2,N=192)=9.97, p=0.007**

(Z) MR EEERERRES

DIRIRGEDMTHIR BB - ACR G E B EAFEMERMAEE 2R 8)
X2(1,N=231)=15.46, p=0.000, Phi=0.26 € [ T\ = 5 2 Bh 1 4 1E Lb 38 (64.4%) HH 5 1A BB 1
(35.6%) - A& H CURARERII B MELEER(70.3%) RN A 1E(29.7%) - ForA MEid B O
e

= 8. BHC A XA AVFIEZR(N=162)
Table 8. Contingency table of gender and self-catering (N=162)

HO G =i gEs 5 7 HEF

& O FE R, N 69 125 194
H5r (%) 35.6 64.4 100.0

ANEFHCOZHEE N 26 11 37
B4 (%) 70.3 29.7 100.0

21 ¢ X2(1,N=231)=15.46, p=0.000%**

(Z) MREEEBER(RSE ~ IEEXR)

DIRTTESWAERBEL - BE(RE ~ FFEDEARMEIRAEHEERER 9)
X?(1,N=231)=10.41, p=0.001, Phi=0.21 - =% JE B S MHRA I 20 M LL3R (69.6%) #E s A 55 14
(30.4%) » - ZEH LB L SEAHRRRY S LER(51.3%) SR 2014 (48.7%)
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7= 9. MRIRBE(RE - FFRF)IFIEER(N=162)

Table 9. Contingency table of vocation(agriculture, non-agriculture) and gender (N=162)

F g B M HER

=y iElE N 61 58 119
43 Ee(%) 51.3 48.7 100.0

JEEESEAHRR N 34 78 112
43 Ee(%) 30.4 69.6 100.0

1 X2(1,N=231)=10.41, p=0.001*

= FEIAHREIIRENEERR

TEREAR B R BT RS A H (2 [ T AERR I AT (BRI T RO AT ~ BNIERAR T g
JE) » Fr 2R A EETE B R - REREE TR RS T B - B
(B8 ~ JREESD BRI R FYIREE] - BT ¢
(—) HEREHMMEENEE S TEERE,

DUEA R 73 BT (ANO VAR R B © A RIBERE AR R AT a6 H rh kR b
b T HEREE ) FREEEAS(ER 10) 0 F(2,159)=4.229 > p=0.016 > np>=0.051 o Scheffe ZE{& Lk
95 = (B ) DU (M=4.26, SD=0.73) Bl K 52 (BB )(M=3.79, SD=1.05)7% 5 B & 72 22
(p=0.2) ~ REL(HEHEGIFERT DL LA B 22 R (p=0.25) ~ & () LU BT 5ERT & P L
(M=3.50, SD=1.08)F &+ 75 (p=0.02) » =rh (W) 2L MR RWIFERTEL_E(p=0.02) » R
H() LU N LERFERT DL R R B R S LBk bRy TR | IREE -

& 10. TRIABREREHNFAFEINIIERS " H#EISHE , < ANOVAN=162)
Table 10. ANOVA analysis of the demand for dining etiquette in training program (N=162)

i FAR SS df MS F p np?
HERE 8.970 2 4.485 4.229 0.016* 0.051
AR 168.616 159 1.060
AR 177.586 161

21 #p<0.05 **p<0.01 **+*#p<0.001
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(D) EERHBEHEAREFRHBEINEE S " RETEHTHMRIE

DINIEEAR T R s A R © B e 2 BRI RELAT RE a5 E H o T s
it B LR FEFEERGER 11) © (123.47)=2.86 » p=0.005 > d=0.475 - RR{EFTFHRE S
HET RS R TG ) A RSRRETHFIR(M=4.20, SD=1.012) K #5%
MR TTHIFIBR(M=3.68, SD=1.205) » FIRAREZZ M RRHFIIBREH " R & H (T
BB, BREA K -

&1 EEBEIREYFHEIGEMBEINIEES "RECTSEETHEMGE, 2 t BE
(N=162)
Table 11. T test for the acceptance for training agriculture social responsibility and ethics
in food and farm education (N=162)

ST (e )

WERINES Grepmemnm wepagsym FHEE HE o p HREd
HIRIEON=66) FIRIRON=96)

PR AT »

e 3.68(1.205) 4.20(1.012) 12347 2.86  0.005 0.475

2 1 #p<0.05 **p<0.01 **+*#p<0.001

(Z) BEREMAFBIEAIEE " REFERIEYHE

DIERTARAR T A€ oA G RS8R © SRR RR s H o T MRS R A, A8
HAEF(FR 12) 0 1(160)=-2.152 > p=0.033 » d=0.342 - FoRAERTRREGHIEE T " ARERESEIEY)
A - BESEIR SR (M=4.29, SD=0.889) A Bil k2 SEAHRA(M=3.95, SD=1.088) » FIRIEELSE
FHRRE B T AR RIS ) AHK -

=12, FWEBEMEEIIEE S " REFERFEMRE] ) Z tigE(N=162)

Table 12. T test of vocation and the demand for in-school farming plan (N=162)

EIIHATAEE)
b ZE b SEI, gpmetRy  EAgpmassipy HHE t{H p e S={()]
(N=82) (N=80)
giﬁiﬁ%fﬁ% 3.95(1.088) 4.29(0.889) 160 -2.152 0.033* 0.342
H.

31 *p<0.05 **p<0.01 ***p<0.001
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M~ R RRHEHEEMBIEZERSR

TERAE R B R R BCA AR R AR [T T AERRIR AT RN LAR A T BUE) - A 2B
MR BESE(REE  JREESD B R R HE HHRRAAERCE T ~ SR - DURNTARAR T BE 04T
R ISR B R R EE R AR S TR SRR AR 22 (3R 13) > ¢(160)=-2.16
p=0.03 » d=0.336 - FIRTERERHHEHRARRE D> L - FREESERIEI(M=20.46, SD=1.492)/5/* 2
EESEAHR(M=19.88, SD=1.927) » FIRIFEEEMHBIE BRI R AEE THRAT -

&= 13. WEHERERAFTHEAMM(ZIFE  FEB)R D tIREN=162)
Table 13. T test of vocation and knowledge on food and farm education(true or flase
question) (N=162)

s SPEME(BEHERS)

N 7 =

G RRIES lEmseAR gy tfH P R FE(d)
(N=82) (N=80)

R B 19.88(1.927)  20.46(1.492) 160 -2.16 0.03* 0.336

fasy
31 #p<0.05 **p<0.01 ***p<0.001

I R RERAERENEERSR

TEEEA TR B R R BCR RRIE & [T T A BRI S0 AT (— SRR M) ~ AERR I AT (R IX]
TEEH T RITRE)  FIEREE A HEEERERREERE - A E R EEH
/N~ BRSE(REEE ~ FRERSE BLE BRI/ N YY) Bk L sthfR P e A A USR5S
HO R SR AR T =B R - IS

(—) HERERRERAFTEEZRRF

DA B ER AT R EUR - AEF e HAE T - B EE R AR L 2R
e R R EER B R FR(ER 14) © B=-0.54, p=0.04 » FORBEEE RN AR Z 20 R A
WA - MIEERERE  BEME AR EEE AN RENN BT R BERR -
p=0.47, p=0.01 » FREHEEEREURAEEH N RELBARE - AIBEEEES | SHEE
/NENYIEREE R R HEERALR - =-0.23, p=0.01 » FREEEIE/ NEIPIRAE - HIZE TR
B -
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* 14 REAEREEHYFREE ZMIEEE(N=162)
Table 14. Regression analysis of attitudes toward food and farm education and education
background (N=162)

REHHERE ATRIE
B SE B B

1 FEE R A B R b (22 e 0.21 0.15 0.17
2 R ADIZERY) -0.10 0.10 -0.11
3 EHEEEEE ESN R 0.22 0.21 0.15
4 BRI E SR TR R R E -0.07 0.11 -0.07
5 B RCERAUR AR IR L R R -0.77* 0.27 -0.54*
6 R E A R EEE G IR 0.59* 0.23 0.47*
7 BRI E A L R AR 0.02 0.17 0.02
8. Mt R AR A AR E R -0.13 0.16 -0.12
IBIEEEL ERE MR -0.14 0.09 -0.17
10 JFE = B 5 B R 2 P AR AR FCRE -0.04 0.17 -0.04
11 G 2 0 R SE R A B - AR B AN TSI ETE 0.28 0.19 0.26
12 E RS = FY) 0.09 0.11 0.10
13 EHCETE/ N -0.14* 0.06 -0.23*
14 B SR AR L2 BYINIT IR 0.04 0.18 0.03
15 S EAIZABE IR R -0.04 0.15 -0.04
16. 3 B F I — B R -0.15 0.11 -0.15
17 E B R A BT R 5= B -0.06 0.17 -0.05
18 BR FHSCBERY R R - REGRIRE 0.09 0.19 0.07
19, GR# T ubR LY fe A FE B E5S -0.12 0.25 -0.07
R? 0.19
Adj R? 0.08
F 1.77%
df (19,142)

31 #p<0.05 **p<0.01 ***p<0.001
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(Z) WEEEREERHEREY "EREE Y.,

DARK - B HT(ANOVARS R BT - RARIABEEEEHNRRAERBE T " SEE
TN | A EEESE E(FE 15) 0 F(2,159)=4.051 » p=0.019 » np>=0.048 - Scheffe H#% [LlkHETR
=)L T (M=4.32, SD=0.82)BL K EL(H R} (M=3.67, SD=1.08)72 #7254 (p=0.06) ~ K5
(ERDHEFERT LA By A RS 725 (p=0.71) ~ S () LA EERFZERT j L (M=3.52, SD=1.13)
G (p=0.02) » =) LA EEE KRBT DL L (p=0.02) » om0 BUT ERRfFge AT
VRS 3= /G 3N R

% 15. TRHBREHNRRNBEET T SHEE/\3Y , 2 ANOVAN=162)
Table 15. ANOVA analysis of different education background and attitudes toward small
animal keeping (N=162)

b QU SS df MS F p np?
HEEE 9.355 2 4.678 4.051 0.019* 0.048
AR 183.589 159 1.155
A 192.944 161

31 *p<0.05 **p<0.01 ***p<0.001

) BERERIERES 'EHERE Y.

DIBIIARA T o s Mas R © SR R R AF R " SR/ N\, AR =
$4(% 16) > 1(160)=-2.603 > p=0.010 > d=-0.409 - FIAERZHTREE T " SR/ N, -
EEEMHRH(M=3.90, SD=1.050) K B IR ZEAHRA (M=3.46, SD=1.102) » FoRESEMHBRE I EEK
I/ N -

x16. HMEHESRYBEEHR " SMEE/EY ) Z t1aEN=162)
Table 16. ANOVA analysis of vocation and attitudes toward small animal keeping (N=162)

EME(BEHERS)

BEHERE Bl RHR] BAJRERSE AR HEE t {H p R E(d)
(N=82) (N=80)

=ECEE/ N 3.90(1.050) 3.46(1.102) 160 2.603  0.010* -0.409

31 #p<0.05 **p<0.01 ***p<0.001
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(W) REHERABRES "RIF L HREMEREEENES

DURTIRE SRR B © AR EE R T TR e e AR A RIS ) B
[FITERIRE#RE 2543 17) > X2(2)N=162)=5.63, p=0.004, Phi=0.186 - RALHFREL S " JKH
TR A E BRI ) RORIER FRIERI TR LEER(63.6%) B R B 1E(36.4%) » R
AR SR LEER(11%) R 20 (9%) - FoRis@mry Bt LR (100%) =i 2 1 -

=17 HHEERABTREES " BRI HRHYEREEENFS ) AITIEIZR(N=162)
Table 17. Contingency table of gender and attitudes toward “gratitude towards land and
farmers” (N=162)

JEREH - PR AL R A EE RS S 7 HEFD
LB N 2 0 2
B3 (%) 100.0 0.0 100.0
[FIE N 11 9 20
B3 (%) 55.0 45.0 100.0
JER S N 51 89 140
B3 (%) 36.4 63.6 100.0

ZF 1 X2(2,N=162)=5.63, p=0.004*

(F) B HSNHASYELET REERTHSENE

DUBTHAR T RCE MRS B 1 O R e A e T T RS
SEAR ) FEEERE 18) 0 1(160)=-2.603 » p=0.010 + d=-0.409 » FTAF LLALHEERE
B ERSEA ) HO O TIRE(M=4.52, SD=0.680) KA O & S AR
(M=4.16, SD=0.688) °

x18. ERECRAEHERRHAEREED REERXTH-BEHNR, 2 IREN=162)
Table 18. T test of self-catering and attitude towards “three meals per day at home ” in

food and farm education (N=162)

FEHEERES)
REAFRE poegzmey aofegsfzg HHE oA p PR E(d)
(N=143) BH(N=19)
HRAESRA x
B 4.52(0.680) 4.16(0.688) 160 -2.162  0.032 -0.529

3 1 *p<0.05 *#p<0.01 ***p<0.001
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fham B R
- ﬁﬁ%l\%gﬁ

AWTFERIE — DI R R B N L TR sl BERERIRE K - SHETERMCEED ~ B
HEEHEHNREHE A WE MR R R ASIR A T AR R B A - PR
ko FTRsdlEE - RREE MR e R R HE R LGRS

(—) EXEH

231 ATAAIS » Selr 66 (AT BB AP ACT JTTRIRI A » LS e
5 BRI L - ARIOTEY 41 /N » S - SRS R R R
HTH03 > RSB ILA RS - FIRESAE e A AP IR R I D)
H3 ETTRNESSAIE - RS AIIAROTE 5.7 2 + B AR S ARSI BRI - @
ORI SR L LR L R R S0 -
() FiRtsaIE e

TRESHAIBE B T AR AV | TR - AR RS
S TR R EL ) RARRRR AR - FPORLL AR IR L B Tt
G, A - BT LR T A AR - RORMERER 2B S0%L)
ERAERTIRTE - TR e R R TE L TG  R
(iR | T B R BTERIE  © BRSE T IR (BB ) 1 TR
R ) AT RO ) R BTy ) % -
() &ERHEHEMmE

AEHET L E S LAY TR TR, - FE0E B R B I
S P — Q IBCRT MR EE IR - RENRAAE Y ~ %227 ~ Rk R
HEJ) » AR AEAACHIRAE ) « BIFE FOMRIIAES) - ISR IIRAE ) - R TR
HIFEST Pt IR IRRRE T K B S A PRI L FRAIRE ST <
(m) BRRHEREE

S REE AR AL ROIA  E AEET © OSRT B
F R LTI NI - RS R BT A A I KRR
AR C BREREHSRKR ) FOO SRR E ORI - SOk
it I 70%L LRI ERTIFRIRE - DT RRET R BRI RO Rt
R A AR L R T B R A AN ) T
TASLE LI " SRR AR Lot " IR A B R  5R
PSSR SOPSEA » SREGRIRE | R LSRRI AT B 5 | 5 -
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— - HRES

AW TR R R AE M T AT E RS A S ANRERF e 49 /INKF - Al et e ~ LA
REHE - RS MRS EF AR - SRR ME FOEERTE(FR 19) - BRIEEERIA
oLt » ERESE - MR B FRRAR (3R 20) - DMERRRE R Bac R AL R R - 5
R MK IR ST TR AIRARE - WIBE M R AL E ~ AR oK E ~ BRGR)
FA MR 2 B REAT » KEFT » Bl P R MEAFTEf TR BIREET - Bl BT AR
HARITEREST B3R -

*19. REHFETHERIZENIER

Table 19. Food and farm education seed teachers ability index

e HGEERIE
FREMH WAk L N s
MEFR HEER
1-1 & iE AR IR SR e \Y% \Y%
1-2 B B R FRE \%
liﬁ‘{ﬁiﬂj‘ﬂ% L pET 4 2 b:& VN2
1-3 {hi Bk L ER R THE Y \Y
1-4 BRI EHERETRE \%
" 2-1 B EYRERE I(YE— Q) \% \%
= .
2-2 BRE L FHEEREAIRE \
Boampam
2-3 HRERE= A EERRAIRE \% \%
2-4 LA EE IR L BN ARE ) \Y%
3-1 {esth e BA B AR G =CRRATRE \Y4
EHHE 32 EHAEEEEEIREEE \Y%
3-3 BRI HERRERE \%
4-1 BN Z 2R HIRE \% \%
4-2 BRI INYIRE RS AE \%
4 fEERER R L "
4-3 S ER R E B EE \Y%
=X 4-4 ERE B A SRR B (R PR ATRE \Y%
B 5-1 B RS R REE \4 v
5-2 BYIHHEE \% \%
5.8 &L . .
5-3 4 - PR ELHE RS RE \Y% \Y%
5-4 BIFR % TUER B LR B RRATRE \Y%
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= 20. REAFETHERIZH HHEHERENIER

Table 20. Curriculum of food and farm education seed teachers and responding abilities

index
DGEMERRE RfERE R AR R REJTFERE
REHE R 3 /N LB 1-14-45-1
SR R R B 3 /7N OB 21441
B R 3 7N AN S 1-1,1-3
RS f 2 AR 3 /]NRF AN S 2-2,3-1
e R Bl 2 5 3 /N LR 11,241
MERTE .
{EER Bk 3 /NIF AN ik 1-2,5-1
(34 7]NFF)
fE st R AR 3 7N FREHRE 1-1,1-3
R L A 3 7N F R 2-1,2-3
Pt ER R AR AR R 3 7N FRERAE 1-2,4-3,5-2
BRI 3 7N\F FRERAE 5-3
EHA RS E) 4 7NEF B{ERE 3-2
B 7 M R AT 2 3 7N HEFERE 1-3,1-4
AR Bk E 3 /NI TR 1-4,2-3.2-4
B FA AR 3 7N TERERIZ 1-4,2-3.2-4
I o .
BB RIEETT Ry 3 7NEF TEFERIZ 1-3,4-1
(25 7INFF)
A7)y ML 3 /N HEREERRE 4-14-2
TEIER B S B E 3 7N TR 5-2,5-3
ISR AZ I S Bl 7 7N BERE 3-3,5-3,5-4

BeAh - R RERAFHGEER V-5 8L T REMEHE T HETE R E | - eI
M HENIIAHR R - AIRNELE ~ B8R ~ SRR » BRI ~ AR & i
ESRFEA - PA TR RS AT DUETTIRER - RELURIS BRI RGREIE - DIt AR
HoE EESREETIRUREAD - TEREFNCRIRSOBELG - B WSCRHE(RE) - RARREFEHITREEEDD) - BR
RS I Bmest - WIREIbdGE N B R iRA % - B ARRAVIRIRG - MG ES £
AT -
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B &

AT FURSS b RS ~ hETHAES - BTBEEHIRNEIHE - HEITETIE
1 UERSERL - 322G !

ZENR

MRATAE © 2017 - REHE RIS (—)EBE B S8 0T - B2 EEAS
FESEIRETE R -

HREEET ~ MREIR  BRAREY - 2011 - AR TOERREE R AR TSR - 1T R R E g
100 FFEERHGETE -

RPN ~ ZHIE © 2012 - BRIk AR TEHERE T MBI | REHERERERGT - GEE
SEHERE (5 - P48 -

W=~ FHERE - 2017 - BRSIR R R RAF MR- DUE il Rl - 107 R
SEHERENTRS & Tt - P154 -

Powell, D., Agnew, D., and Trexler, C.(2008). Agricultural literacy: Clarifying a vision for practical
application. Journal of Agricultural Education, 49(1):85-98.
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A Study on the School Supporting Type Teaching
Material of Food and Farming Education
-A Case Study in Northern Taiwan

Chieh-San Tai, Shin-jong Lay, Tsung-Hua Lee

Assistant Researcher, Associate Researcher, Assistant Rescarcher. Repectively, Taoyuan DARES, COA.

cstai@tydais.gov.tw

Abstract

Teaching materials and abilities were previously analyzed in 2017. In 2018, the needs of seed
teachers and their skill requirements are investigated via questionnaires. The research objects are
school teachers, farmers and consumers who live in northern Taiwan. Questionnaires can be
divided into four parts: background information, needed training courses, knowledge on food and
farm education (FFE), and attitudes toward FFE. 231 questionnaires are valid and respondents’
background, influentital factors, and needed training courses, factors influencing FFE knowledge
and attitude are analyzed. 66 respondents have experience in FFE training with lectures and
experience activities and the average training hour is 41. In addition, respondents with university or
junior college degree are more willing to be seed teachers for FFE, respondent with high school
degree or below think dining etiquette is important, respondents with non-agriculture background
demands more training course on “Cultivation Planning on Campus ”, and those who never took
FFE before thinks course on “Agriculture Responsibility and Ethnics” is necessary. Female
respondents agree with “Being Greateful for Land and Growers” more than male respondents. The
results suggest that trainees for FFE seed teachers can be divided into 4 categories which are FFE
advocates, FFE basic instructors, FFE instructors, FFE seed teachers, and each category can be
given a different curriculum. The five construct for basic curriculum are locavore, food safety,
farming education, healthy diet and food culture, and curriculum can be categorized into mandatory

and/or selective courses, which include core, topic-oriented, advanced, and exercise courses.

Key words: school support type, food and farming education, teacher training, curriculum

planning
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