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

total ~ putative a- B- | Plant Panicl heading
- . : rolamines anicles
Varieties poroteln globulins olutelins glutelins ?pk) height ser hill duration
O (SN SIS (em) (day)

Hualien No.24 13.66 20166 14177 12767 13147 110 144 97

Taikung No.9(CK) 6.79 17609 11834 10468 9355 94.6 104 87

[l — ~ 7KAEfE3E 24 5f SDS-page £ H'E B [A Bk 3 HT45 IR
Fig. 1. The SDS-page protein electrophoresis analysis of Hualien No.24.
Remark : CK : Taikung No.9, M : marker, 1,2 : Hualien No.24.
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Table 2. The grain yield and agronomic characteristics of Hualien No. 22, No.23 and
No.24 in yield trials.

Growth Plant Panicles  Grain yield

Crop Variety duration(day)  height(cm) perhill  (ka/ha)

Hualien No.22 127 141.3 8.4 2947
I -

Taikung

No.9(CK) 127 98 10.4 4921

Hualien No.22 102 138.9 8.1 2694
II -

Taikung

No.9(CK) 112 99.5 9.8 4324

Hualien No.23 138 96.2 14.25 2778
I -

Tainung

No.71(CK) 136 93 15.7 4368

Hualien No.23 114 82.45 12.95 2180
1 Tainung

No.71(CK) 115 94.58 14.4 6427

Hualien No.24 122 112.1 13.6 4065
I -

Taikung

No.9(CK) 127 98 10.4 4921

Hualien No.24 101 105.4 13.8 3564
II -

Taikung

No.9(CK) 112 99.5 9.8 4324

R AR E

TKFEAEHE 22 5% ~ FE3E 23 5% - fE3E 24 57 AT 25 9% 2 2R M RUE = > K
PR T SR AERE > AT 4 (EET S 2010 J2 2011 4 - 2013 J% 2014 4
(fE3E 25 9%)E T ILfEMAR >~ DUS KiE - slbisth B Ko 77 A Bl e E thinsin 77
EMEE T AU R AR A R T S iE S A — B R AR EN:  Hd
B R R LA T & B S B IR E SR AT
— ~ {E3E 22 5%

fE3 22 GREVIR AR S 9 SRIbI gk = - SERBURICHEE 22 JRIER 46.50
N ETE 9 58 34.8 Ny B 0 HhE 141.3 ARG RE 9 57 98.8 A E
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#1250 > R R MERIUREER 73 PR SR RACE 22 S & > W
AUAETE > NBETHIE SRR - B B AAEG O REIL AN 2 RN 2
B A BARR > AR AR -

f63E 22 57 H I E R R & i B LR A ROt Esthl& 2R IR B R R Ta T
MR > AMEIRE Lt A AL 2 BR By 0  FEmn B RS TIRERIE
Tt AR AE M ER LR R 2 SRR AR e B S e -

&~ (A)KRETEE 22 57 ~ (B)fLiE 23 57 ~ (O)fE3K 24 5F R (D)fGHE 25 SR 4tk
Fig. 2. Whole plant of rice Hualien No.22, No. 23, No. 24 and Line No.154.
Remark: (A)Hualien No.22, (B)Hualien No.23, (C)Hualien No.24,
( D)Hualien No.25

R~ 2011 SEFEHE 22 SREAMIRATE S 9 SRR EMIRELRL

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

2011.
Character Hualien No.22 Taikung No.9(CK)
Paddy length (mm) 8.33 6.49
Brown rice lengh (mm) 6.09 4.97
Leaf length(cm) 46.50 34.80
Thousand-grain weight  32.50 22.37
Leaf sheath light purple green
Internode color purple green
Brown rice color Red light brown
Endosperm type waxy non-waxy
Aroma of brown rice strong none




T fEE 23 5f

fC3E 23 BREIERE 71 SR LGS RAIZRIY - FERVIPRR S - 103k 23 9R 2 FEHY
THHRE R EFREBE G 71 sttt ) - TR g - R
S (BT RFERVAIRE RIS REGE RUERE R B - SRR - BB O
RO BATREN R OMIERI - Rl R R EM D 165 23 555y 0.74
N 036 A7y 5 B T1EREs 0.73 293 F 035 A7) iREEL DRI 1.6 f
L7 > R AUES Ry EIAY > A fEEEE R -

f63E 23 SEHAIE RS L R gL LR g B T O M EgriEEe
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VU ~ 2011 FE403E 23 SREUEIRLTE G 71 SR PR M IRELEL
Table 4. Comparison major characters between Hualien No.23 and Tainung No.71 in

2011.

Character Hualien No.23 Tainung No.71(CK)
Panicle length (cm) 18.25 23.80
Panicles per hill ~ 8.80 12.05
Leaf length(cm)  49.01 47.88
Leaf width(cm) 1.20 1.22
Leaf color purple Green
auricle purple Green
Leaf sheath purple Green
Internode color purple Green
=~ {6 24 5%

P

PR 58 R LRI T B BN L - (L3 24 9REAEHE 9 9R 7 Eb#g
o TEIK 24 SREER 42.02 AOAEECERE 9 57 34.8 oy Rl > (HRITEEGRE 9 5%
P R R BE PRI S IR B BRI - SN R LA RACHE
REACEW - B R BIREER 7y th e ME R R AL 24 5t B AN B Ik i
FETHIE ~ BOlL o MR RO AR S 2 5 - SR RS E R S & ~ BRSNS
IR O R AR Ry Hof £ -

13K 24 SRE RO E BARR) AHeR - okERASES Hita bz
M- HARE DORERM P 2UETIN T > ZRE S EREEZE
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I~ 2011 AL 24 SR IRALE G 9 SRIE PR MIRELEL

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

2011.
Character Hualien No.24 Taikung No.9(CK)
Paddy length (mm) 7.23 6.49
Brown rice lengh (mm) 5.64 4.97
Leaf length(cm) 53.80 34.80
Type of flag leaf obelique upright
Stem type Unfolding half-upright
Leaf sheath light purple green
Internode color purple green
Branch type of panicles close half-close
Brown rice color Reddish-brown light brown
Amylose content(%) 12.00 17.10

Vg~ FE3E 25 57

B3 25 5 Ry ilE SR IR H A EUREE O & B 8 RSN T 24
Fronfd > NIEEARERED &8 2R AN Locl » BEEMRT PREVETL - #E
Fofkto ~ ABACHRBAE FREN Hor s BT > /BRI PRk 14
e —HITERIPE H By 84 K> B & 136 K - J@H Pl - FER AR
SR R A IR e Ry 1 EOML B e — RO R8-St [ A BAE B R EA
HAMRMETE BP9 Ml SMIESEE S BN > THIER 31.2 &4
e — ARG A BEOR RBP4 gAYl - BRE R EE HA BIEM: - B Lgel 28
2 KRR B & B KR R R R (B E A E S R E
HEBRRBEA T &S E > QR —aM(GM™ 16 572 57.5% » M+ 508
{bzE#iEE H (prolamin) Z ERIATES - ARG LL Morita AL 2009 FHY
bgEhBAst 2 Lgcl H—M: DNA oy TS (E i TH, > Rl e B REHEE
7K EITRZEGH 16 5 F8 MU Zm&ZR o ERBUREM MR (A
HIGEE R AEG S Locl slatlm (B =) » mElmARHELEE KSR
HURBLR S8 - ALY 37-39kD K 22-23kD 9y 1 & < 7R H al S AHRA I
AR EHE 16 SRERS B 2HEGI(E ) - (e E LS R P BN T
TECEUREE 2 S R - A E Ry (R A Al PRSI T B, - FERCIR X
It 25 SO ARG EEEL GBI - HEAAEH 16 9878
%~ R K SETE 2R > Bk HEARE » 58— fifaimiEE
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Rl RERIMEMES i TR TT -

= ~ RO LM AR H 288 Lgcl B— oy FIESEATBE LK 25 SRS Bk 2 45 R
Flg. 3. Analysis of Hualien No.25 with DNA marker Lgcl.
Remark : M : marker ; 1 : TK16 ; 2 : Shunyo ; 3-24 : Different plant of
Hualien No.25.

+ KAk 24 5t SDS-page & HE B HEKIHTER
Flg. 4. The SDS-page protein electrophoresis analysis of Hualien No.25.

Remark : M : marker, 1 : TK9, 2~3 : HL24, 4~7 : TK16, 8~11 : Hualien
No.25 » Red arrow means glutelin and prolamine.

+ aF
wa gg

Wi B PR B B RE A e BURAE R KR B Y £ H AR S - (BE
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Rikintd > SRR A CERIREREERE - 25T R AT REIE RS
BB 2 ah - i G 22 S B A INALR R 2 S R A R ARTRK
on'E o A ORAFIRE RSU B R R AR - KRS0 23 5EER 2fRER

@ VE RBIE /KR i nTHE I g FE A - St D e A SR B 5
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32(3):68-70.
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Rice Breeding Diversified Use

Tai-Yu Lin!, Chia-Shing Huang!, Cheng-Zu Pan?,
Dah-Pyng Shung?

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

3 Researcher and Secretary, Hualien DARES.

Abstract

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

low glutelin content, which offer patients appropriate rice of kidney disease.

Keywords: rice, Hualien No. 22, Hualien No. 23, Hualien No. 24, red lutinous
rice, purpose leaf rice.
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SEERAE ~ 3  LEE  Mise ~ wmESE B TRIERT AR Z 5 - BA %
HIBNBEE 2 T EEZIMAEALE - B 'w5 - FITE - gIEEHAE
AERFEFEMIMZBE - RIS ~ S0 ~ =5 F A E RINHEE mZ FER -
RIGIEFACHIEAE T R ER R - PRI B R B R SE R SRR ME ORI A
737 DPPH ~ ORAC FEHiE (bl - ERILEER /12 - e~ b2 -
EIRACFFEY)Z HPLC fE&UBIRER AT TRty » RO TR P 48 E
B PEE R S RS B o M3 T S A A oy AR BB MR A THITSE > USRI
Sy S R R AIARL - PRE - IRt fide - B ZE R A sk o I R 4 s B
A B BRI DR 2 i Z BRI 3% -

/
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Al =
F A2 LR H B E - e M i B R Or i 4 B S HH H 4 Bk AT
{eEtaE M B on B BB SR (R R Y T 5 e I L PR B SRR A 2 Bk
DU B I RGBS B e i3S SRR (R B T B i SR LR T
B AR T - SRR BRI SRR E - B AV BhRE MRy B AT A RUE
TS ERRITAN R - EER DRE BIEE ~ DI E BRI ~ BB BRANE ~ 38 3K S E ~
55 11 B0 R DAR B e M B A L M PR 5 JE 2 (Abuajah et al., 2015) < JT5RE
BT A RO SR P SC  EAL  $ TE AKR B A TTELE & BTN IR T EE Snd o e 38
(SRR M ORI mh < TS H i@ 38 e - H RiTRAE I PRI i S8 3 -
T EEFIEY) DL A th 22 U B & & 577 (nutraceuticals) ~ A RUEMER Y
(active ingredients) - i ¥R By R IR EE A& fh(natural health products) B E 1 7
an(functional foods) » PARAE R RIA B GYIARI#)(natural food additives) & fiE ]
ENMERMR I NE B (R TR (NS R R I E B S ORI -
" HREME B (functional food)ls #alfy TR e H ARG - HER HZ B in
BCH AT AT EEAR E 'R I IR R E AR R RR 2 B - A
HSREME B a0 = | —RIRAMFENR BAFNEY) - e
REHURMER AN B mIVAERN Y~ =2 DAEYIRHCREET T &M E & RS
K27 N © BE RS (nutraceuticals ) —z8 5 1989 4F Dr. Stephen DeFelice $i2H »
HY Nutritions E phamaceutical {5 7 40 A A 38 E e E BlEEsi(Rajat et al.,
2012) ; Nutraceuticals 7 25 B8 5~ FEE#H 7Tin(dietary supplements) D)z &
B T RIREME Y » BERIMEEYI Y AR - TEVRRE K O iE
AURFE - BN A 2 I A2 Eff(ginsenosides)  # i HY &AL 2 (lycopene) ~ £

=R M A an T R A S IR B o A AT i > H TR BA A5
HIEREAAR ARG BT =S an oy ARy - (D RZRRE R FCon > DAGREGRTT ~ S8
Bt LR E  QRBREGHEREHERE) - Q)N AIG I €52
FErm © I AT B B L RN EA EIR S B IREE 2 350K [EIRF AT ZE TR
PSR R R A SR B & - DA AR HH AR N Ao SO PR & > L
R (EREE R E R Z A ERR R BN ARG M o > H 2
B T A E e A S BT PR ETHRE M B ZBHSE DU T8 B R #
fE(Good Agricultural Practice ; fijfi GAP)RtHG %+ - LUEREIRAENE Th 882 A 4=
El %o HAIEBILEMREDREE e A ER - 12 85 - #2  FrEE -
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7 RIMEE - e BEMEM

st B FE TS - AR R ERETCENERAERE - SHE AR - FEibES:
FEEE S ALK > 32~ DS ~ 15~ GO ~ SeRAE ~ 55 ~ LLEE - Hhss
B TR R R A R sy Z W BSR B RS NS  h R R
HIE -~ B =5 25 - B4 RETEEHATE - aERFEEAmZ RS © +
RINZE ~ a7l ~ =5~ EE i{ERINBELZIEMN - RSREERCHHEEE
TR ~ PRIBENE » BB 8 B R SER S RE I ORI 2 o Z BT 8% o A2 17 DPPH ~
ORAC FEHi &bl - R EE - 12~ e 002~ SIUCEEYZ
HPLC 54X ElREHTA R s ARl » HEFT 1R G B A A B B 2 B B o TR
g o M AR AR AR B S MR TS DU B R R AR 2
PR > BefEE oh SR T R oy I R S P BEUR > BN RE R O
anZ Fr % ©

pii

/)

0T

IREEME P R BE R L RS R

BENRIFR SRR  FRIEYRSE S ARaE hEH T EE - £
TR THIES  REEACEEE AR - SR ERRIRE Ha b e
STt I & PSR RS2 - RITETRE ARG FHRIMEE AMSERE - JItL - 4T
RERBBERNE N LRI SRR E 2 e A G A R E AR
SR EEER] > /Dl eA i e R BE S AR, > SRS ~ e B
TEOREEY) T - TR E R R 2 BUE RAVEE S DIAEEZ S - B
REMER > 2 FREEERAS - HAHE TR B SEIRERIEAS 22 (GAP) a] 73 Ky Wi fd A [5]
WS Z 4 0 5 — T HEB) 2 B8R B s 8 v 2 &8 R 47 2 26 H i (Taiwan
Good Agriculture Practice » {57 TGAP) » ZE 1 JBFEEMRE % - W EEEEZ 2
e A fUNEE R - BEY BRI EREGIE - HIE TCGAP ZiE#
TESEAER]  TEORETEY) T IH HRIC AL ~ LLEE ~ 455 ~ SR - fEAE ~ J8 sk -
TERAGAC ~ UEE ~ R4 S aE S REAERAIEY) - T A RS s — A BT
HeEr 2 GAP AR R - DEELSEE Y BEM B HE REERE
(GAP) » RII5 & 5Bt RIGATECR B B iR R B h 85 (8 B 2 BISi E
B DR e P RS B e K BT (SRS R FTHIE 2 IR E et
Al BT EE M E - AGHREREEEEESRE B - =5 - 12
LR AR (EEFEY) < #E ~ oS - R BIER A L B
- B T AR - RERE B - UREERA - AR i S U R YR
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BT AR RS R IR TRt RR S - REES
E e 2 BEM AR R SEEE(GAP) B — TR R RS H Z BRI
B ZREEHIE - B —THE TR R E R - [BIEHE 2 TGAP 5ff
SKEATHREA FEAHE] > (E&E R B TS IR R FRR . BT YL Rl
ERHZEMSE  INEEELT B Em RS AR (B E BN B S A
ZJEmE > MR KSR E AT -

ZN LR TN
e SR RS T A AR B rh R BB S 2 38 - TE T FA (B Rk
BRI 2T~ AR AT BRI e i AT~ S SR R R A
B LA R EE P fn Z BRSE A IS > Bridfdny h E A8 Sl - R B HES)
TR BERE S SRR - Jkoralial T

1. PRIBEVIE REERIEZEIL
()&

EEr(Angelicaspp.) R#UTERIZFEATEAEY) » £ (HERARLL) T2y
Ry omdE o By PR Z A& &2 » FOR BB A RS - BATE AL
AL 1R DA s RS i (SR S T3 » AT AR AR AT BT b SR B PR IE b T S0 AR~
= MER ~ P MERE 3R~ SRl RO IE BRE(Lin etal., 1998) 5 (R#E R IEE - SHER
I Z¥8(Zhao et al., 2003) £ 1 EEEHL P A A 80 FRLL EAYTTRLE LIS
B Ry E RN Lu et al., 2005a) » 7£ H A 56 flDL LA 5 /2 EiRE A £ 5
JFEH(Zhao et al., 2003) - TIAEBCOMNEL SN 2 5 T & BR AR B A 2 & i
Rl E B b2 (Zhang and Cheng, 1989) -

EEEEYE A7 80 fE(Luetal., 2009) & HIHYERTEIETA A. sinensis:
A. acutiloba 7z A. gigas & » A. sinensis = ZEEL A HE > A. acutiloba T B34
Wi HAS - Al gigas RIS AR EREDE (Zhao et al., 2003 ) - /& 7E 1950 X
5 HERFIE BR(A. acutiloba) R BR BT HE RS - CREEZEIRET - HAIHItEE
BERM MO LawERZE 70 2L E - FE Iy HERN -
butylidenephthalide ~ FflE ~ &K% K7 bergaptene %5 (BH » 1985) « Hoi 5 T 5EAY
A HE My R[S (ferulic acid) ~ B2 AR f5(Z-ligustilide) 5z phthalides ZER% 57

(Linetal., 1998 ) » 1 Z{if% (ferulic acid) @ EVE L EY) - BAHNMRIML/ MAE

%~ BB OMEMRRE - Pilb - DilE ~ JidE R - DU Kbufe%EInsE (Luet
al., 2005b) - TEARNES K75 TSN 2 BBV L &Y - BAIHIm MEESE - £
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st~ TERG AR e H &R s B EThRE (Luetal., 2004) -

W EiE R RERE 2 Er

B R AR AREY) > FEERE DS ~ R R o TEUHPK R
EoAWE ZWHEE T E - BRIEERGE TR DAERR A2 A& > BihAT
A TRE DR S R > B A BETRER] 6,000 & AHHEIE HAE—X
T A B AR EL 22 g o SRS - 3R E R AR TR B
&30 gy o FERERY T A AR AL R Ry E - (RIESE AR A FHEEREAT ~ RS IR 2
R EMRIE S0 - I ORRF TR R IR = - MR PR EEE Ay 0 B
BYJTRBAERLLY 10 A K/NZAL > R EfE e M e 1A 1E 2 A ERE -
HIERHLIEEZ 10-11 A BH > R G 2 8 - R BE R B
BAE 9-10 AT E E&EEE > P10 Ay KEiaifEta sy - I EmEn &R
EEWEER) > HARN BB RS ANl & B IR EER D) - BEET
PREE Ry 10050 2357 - pRFE T ERE A UE - FEREH - PRRETR - DIBNE 70 1265
JNHESE 3-5 Mol > w2 gy o EERER RE 4-6 R RFEITRE
BORE 12 BRANA] - RREEGE - FET RN EERNEER - R EE
PR Y E RS 0 49 3-4 BINRE TRIRRY > FFERRE 46 F1R B2
HEIETTEME - AR I/ Ot R 2 e iR E A2 18 > AR R IE RS K S RK -
LU S 4 B R - & F i 1% 2 38 57 PRUCERED IR ERIRIIR S E B i
R BREH] - EERHVEE HEUEREMIR EAVRIR > Aibks « 2fRE - RED
FARELE > BLL 205 Rey4: B H B E  FE#iig 28 LI 205 REVAEFH
B i ANERHILL 160 REYA S HEW S > sl R EEREE S H
#9205 REVBATEWI Rl e 2 IR IR [F] 5= > 2011) - A IERCTHIE A 27
s A A BN 8,000 kg Z A TREHENE Al G Ac = A R - RS & LATTIREE 100 x
60 cm HYZE B F e © DA G507 SR S 1Al 7 5 Mo o B AR B0 B e » Sl )
PRS- SRR T B B e i Ry iU Rl DU T AR TEAE T
AT IR BB i 57 HERILE EEREE B B - AsEaiiotss
RufE RRRE REERFENSS -

BT AE TR ATLE KA EE R EEE [aTTA
AIFIFEFAEE A ARHERT - FEREAE i LA P A — R R A > FH > e B R S B
600-800 2% fT - FEMEIRIE AL RIGERAIEB VD ATREE 2 HhEBT L - SRIHRZ
EERIRED > PR BRI A B amiEl (o FBIURE 2/ MRF2EZ > BITAT{RIR
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KB R ES: - LB LA -

T EEN R R Y B 2 IR L L

Table 1. The comparison on the agronomic traits of different cultivated period in A.

acutiloba.
. Plant Plant Plant root Plant root Plant root Harvest
Cultivated | . . . .
Period height weight length weight width days
(cm) (g FW) (cm) (gFW) (mm)

March 48+ 12.0 236+89.5 22+£55 56114 18+£29 160
October 76 £6.8 311 £86.3 29+4.1 95+163 21+2.1 280

F - E N EIEE R RO SR o L
Table 2. The comparison on the active ingredients content of different cultivated
period in A. acutiloba.

Cultivated Ferulic acid Z-ligustilide

Period (ug/g DW) (mg/g DW)

March 77.0£12.1 21103

October 103.1+£7.2 22+0.2
@2

F}£: (Salvia miltiorrhiza Bge.) 5/E2F} (Lamiaceae) EFEFE (Salvia)
SR RRAEY) (BB RARED - Fo—Ea 2 R EERS - T TR AR, TS
bimAgE - R A A &OH ~ RIR - BT R foOIMAE ~ MRIHSE 2 B9

PAREHH B T —HRASIEUYS ) ZEeE (FEFIER 0 1993) o HREIRY EE
& (The genus Salvia) fEPIEIL)H 100 f& » H A4 30 FE1F L (FHa4n P e
F(Liuetal., 2007) - BLFF 5 8RN PURER - fiE & O S 2R
Al L E 5 R AL &R AL DU 2R E BRI (Gu et al., 2007) -
Fr2 BRI TIERE T - B OMEHER Z THY; AR KB 25 (Weng and
Gordon, 1992; Zhao et al., 1996) o FF2HIERUEMER T £ 25T R/ Kin B AT
E&Y - K LG EZ BB LEY) - WFH2 5 B (salvianolic acid B)%
A ra A& Y) 12 Ry P2 B (tanshinones) 8 > E1EFE T2 (cryptotanshione) ~
FIZEA 1~ FH20 I P20 1A 555y (Liu et al, 2007) - FE2H A BA(E
AEMIREER < J3(Guetal., 2004) 5 FH2E38E B BAERR H HAEL; -5 Eiski
OB E 2 53 (Gu et al., 2007) - PR ¥ 0 B PR 5 A TR APV PRIEDIRL
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HHERS(E Ry PRiEFI & - M ERREME AR E M T - BB B AR ry s
A
WFr2ERREREZE

FHEHVBEIENERE » TE— NP3t R ET AT DARERE » FEIRE S DA IE ~ 3l R
Rl THEUHPKEY - E2AREZWERE L e B EYim(E - 8o
fES [z e B gy 2 - 8IS 2 A RUES - I RIFERSE
DIAMIR 1z At - BEHOFTITIRE A TS DR S RERY R > DLERAEDS 20— A
A E AR ENE 2 £ > N P205: K20=5.5:2.5: 2.5 HI#E R 12,000
kg ha-1 B[S EIRAFHIFT 2 E B BaE - AR SEAR ~ RS KB AT
ORI SR > A] OrdSr LI KPR - EpA R B H A Z & T
DI B i 2 52 E » 1 EAE AR IIRE ~ IRIE - FH2L B ~ P20 A
HEs AT BIE T A& @R ERE -2 T U EeE R e
R R F Rt LR & 57 REEHETFRGE S FEREE 46 A&
RIRTRAE HEERE » FI2HR R R - A0 > By T B A alinr £ 18
FHERE > BES%Y 30 2357 o BEETTIREE Ry 100x50 2257 - PREEAE/ NG BHE R 2 i
BER - Fre 2 BEI A 7 BB E(3-4 HDERKIE(10-11 H) (EfEtER ] - feE
BEEER - DIRKTERRAE AR ED & BB A T Y & B » EERH e VLt g
gfiEtRE 2R LM SR AR A R E - EERERF KSR
Ko R SAEROER - FF2REEN 1 HAREEEEGERS) AR 12
Eplig B S ERE 12 AR - FH2E TA AEEE 9 (# A& (E—) > 8012
£ 10 A EER R4 8-12 HUHE - RIS SR EryE 880 E - SIS
SRR o FREBAERER - AR AT EE 30 Aoy Ll Lk o USRI AT H PR As T
— 3> R — BN FERARELIE » B IR AR (REFARER Z et -
DAt ORARER e i B R AE R ATHROTIIR « AREFPRUN TR - Brith EBIREE KA B i
Hi0T > HAREAR/NGT &R - TSR T R IR AR AT AH AR - LA IEARERIE M e 5%
BZWGRES > PEMNEE - REERRREZ - AR nIE R E -

FIeEEES DA REERE  EVE RS 2 18 SUR DR
M REIER - SERERMEZFL > NI - RS LB 8 R
Bt BB ERRAE A A A R R S BRI > B A TR & R 600 T
BERRN) S B AR 3 R (RAR &R 2 fyE © 750 kg ha-1 HRHERR
Pt & A S Y AR IR E - FRSAEE— Rt (F 3 45 HAREE R
ARy & ELlmE Rt =R SO B - JEBLEALEY iR (F Ry e - 20
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R= - ARLE BRSBTS ESEERZ 28

Table 3. The comparison on the agronomic traits at different growth periods in
S. miltiorrhiza.

Grqwth Plant root  Plant root Plant root
period Plant height Plant weight  length weight width
(months) (cm) (gFW) (cm) (g FW) (mm)
8 70+ 16 1063 + 562 35+ 10 373 + 198 21+5
9 85+20 1249 + 749 37+9 443 + 251 19+6
10 890+ 15 1228 + 562 34+ 6 485 + 256 21+5
11 111 £12 1213 + 575 41 +£8 685+ 373 23+8
12 94+ 11 866 + 434 41 +5 585+ 341 24+ 6
= 70
é.. 60
o 50
; 40
T 30
% 20
2 10
= 0
(]
8 9 10 11 12
Growth months
8
A
Bl G
E.
“ 4
So

8 9 10 11 12
Growth months

Bl- ~2 %h3 k4 7ot £fa B(A)2 2 40 IIA(B)2 %1
Fig. 1. The change of the salvianolic acid B (A) and tanshinone IIA (B)
content at different growth months in S. miltiorrhiza.

%= 25 (Scutellaria baicalensis Georgi) /5B Rl S B F AR AEY) - &—E
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Wi REERS - FI R AL B HARER » S=SAEAR TSR P A S BE ~ K g -
Il ~ ZEREFF DR - HRET ~ PEFE - Bl ~ 0~ BF S - R - |52 REEHS
/NGRERS S B T E Ry - HEEAR Y Rye s A (baicalein) ~ =5
(baicalin) f2 /%55 % Z (wogonin) % (BH » 1985 ) - BUAZEIEH - =S5 HEADIA
DURESRE ~ JH3% ~ Pl {E(Murch et al., 1997) ~ & 3k KA SRR AR 36 42
(Chang et al., 2002) ~ [F#{EKHT4IAE4E4E{E(Nan et al., 2002) ~ [F{EETYI IR (Hsieh et
al., 2002)SE T3 -
BEZS 2 REEE
TEAE I RE DL ~ R RAFE Ry - s S AR BB AL R R ED - st AFE

KBRS - BAREZWERE L HE  AESRAZAER KN RGP
REAZ AR BUSRIRE Z RBP4 2E - T AT A E R - AE R
i FH EA BHEY 4000-6000 23 7 » B FTREA B AR SR M FHRE - #0207
g o BN TR T PRI AN o PRIFRERCES » RIHTTIREE Ry 90x15 277 - PA
SRR A D AT B S N e AR SR A AR R AR - =S
FIFIRET B8 - 1A [FIREE T By 2 BB R & 8 2 bl BRss R - URIE

(3 A) BIEEEEGRES > 2010) » BSPERS - fRE - BRE - IRE - IREE
ARG UEFEREERESERN)  MELENEAER I =EESE - 554
LIRERSRER Sy - WURIE (3 H) BB RamGRT) - FETIEERE
RREUEHEIR » &9 5-7 RI&HEF - FFEER R E 4-6 R1g > BIRTRBAEHEEE - JR0]
PR EHIE 2 73 R T ERERE E C RS Se R 2 R B R4 2-3 Aoy
RIw] - ErE R N R A IR B 210 S BB e R RS A RS E -
TEFA R IERZ/KEMEERIK - RS 4 EEOESR - =510 7-8 HRGHHEE » 1Y
10 A2 11 FJRFRES a8 2 HIRRE - LI BRUSIRER » A BAR AL 2 B4 Ry 500-
800 A1 - S UHERS ERE AR ERIE - it BanE - W ZRERLUBKIEF
PrAESEVEREETR - BIREUI R - BEVEHELL 40°C itz - FIREN B A T
7Y A C %k BIA] fRFERERAR BN e -
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Table 4. The comparison on the agronomic traits of different period in S. baicalensis.

Plant Plant root  Plant Plant root Plant root
Period height length weight weight width
(cm) (cm) (g FW) (g FW) (mm)

March  46.1+11.3  28.943.1 203.1+£38.4 79.7£10.3 23.6x1.4

October  44.2+14.6  27.4+4.2 129.3£25.3 57.1£8.9 22.8t1.8

RO~ AETEER =S HPUE LR T R RU 2 PR
Table 5. The comparison on the antioxidant capacity and active ingredient of different
period in S. baicalensis.

Period Antioxidant Baicalin Baicalein Wogonin
Capability (mg/g DW) (mg/g DW) (mg/g DW)
(Vit C equivalent
pg/g DW)

March 581.3£104.2 21.3£2.9 4.3+0.3 2.9140.5

October  484.6+113.9 20.1£1.5 2.3+0.2 0.910.2

2 GRIBEVIA U 7 73 P B BE 5%

%@ﬁﬁfﬂﬁ%ﬂﬁﬁx&wv\Wi'zm I EA R % B A AR SR
fr&fE > LT RS A LRE ST LA R oY R EEHITS% » DAFRT TR BB 7 9% i
%’f o
(WP LEE I 2 BT

YRE TR H AR EA L 2 E AR R 2 — A Ll
VIZEEATEACRES) > TDER AR RO E hE > EmERRE BT - (£5
ST S N E - E Y E g E A Ko RN S
Vi E BRI A EE 2 EVEEHERD Bt e A S LERE
M > FTHIEE EEE R - BRET s 1 DU FERG B AT S AR - B
A S L1 DPPH~ORAC E 5047 )74 LR ETEVIR LR LRE I i &
BERTE B ORI EYIRE B 2 2B 5L -

Q) FEEE R AT B 2 EEAT

R SR RN Ry ORI EY) BV E e — E%E%Uﬁﬁ%ffﬁffﬁ%
GC) ~ EREERAT TR (HPLO) A i I h S S5 4Bl - aE e () ~ =
B T DS EIRMEEY 2 B R T AR _Jﬁﬁﬁfﬂﬂi%
i %éﬂﬁéﬁ BLER » (E P EEEGRE 2 2% » HEI &
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Z-ligustilide

0.2

2 Ferulic acid

0.1

QI

N l ML—A.—A_M l
0.0 L = Ll al . oa

0.00 2,0f 4.00 6.0 .00 10,0002 0014 008, 00E 020 002 (R4 NDE ORE 060002 004 OES [0S 080,082, 0044 088, (M, HE).00
Minuies

& ~ SRR 2 HPLC fR4UERY
Fig. 2. The HPLC fingerprint of the active ingredients of Angelica
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FREthlE TRA(EI5 ) (RA R RAVESEIHERED  RAKES aEESER L
e B EE R EEY RdE LR DUE RESERFRIER R Z L ERTD
RAFEZE S ~ (BERY RS  FETL B IE By Hh SR R AR A B DL R R
O BERIRIEMEYIRSH R > DIAr Rt (R 2 R TT - JEBEFR PRI (EYIE 2 T
% ASE B RRZUWA - B GE T REEE R SR E 2GR - BN
JE R SRR 7 TR - I AEPIRHRII LRl - A L RIPRIE (RIS R 2 bR
frEnn > [EIRFARFIERE ~ IRIH] ~ RS - BANKEEET GG EMRIREEY &R
FEAEREREE T SRR AR (B, 5 A\ S i & 5
R EARE ~ G e A - BRI IrigBE A AR b > &

H ARG RS Ry -
(—) FEAETTHE © DURRERE R R 28 T S g A e Aty F
LOREAE IR S S AR SHS © BET IR YR R SRR & > TR

ARG RFE > SHEYIMEFETTOR 5 BB s - RPAS R MR A ST 0K > il
B AR RE ) 2R WYL T DABHSER A - S R KR
fH > AL R T E SR T RR B AR AR A

2 PRIETEYEIREE © BN ORAETEY) 2 ML - A DNA FE4UERE - A3
FERER D TR S > R OR (A PR 2 TEREE -

3. RIE(FY) 2 (B RESHIRFROHAG AV + BT BB h SR B SRR F R
e S AT EEERIS A LEL e - (FE R B AR IR Z
EABE > (HERELME pY fy BEE AR A L

4 B a I i SR P RS & WA BN S [ cGMP i SERRE ~ AR RN E]
oI LA TR AL - BRSE A A TR Ry - MECRETY -

SEREA M AR - DURE REA VAR R L E A T R EE R
ELE 1o SR IR BRE R - IR AR L SRR S PRI
BEEESE - FHREHE R IREEE S Ry - WASRSEA BRI nEE -

(=) 1EWTEEH -

LB SRS B T R - IR HEB R T A AR S T e S8 - 24
PRERHER 3 oopds ~ RSB ) 2 T EEE(RY) IR B ESE AR EIEEL #
T EEE YN IR LRE TR o Z S Beifa ~ DS DU B E
PERUT Y& - AR BRI ER - BRSBTS B & - 2T
FEIEEMER T 34T ~ ZEREE LU AR SEE T 9 3 - MEOR TP 88 2 2 i
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2. WS RE TEOR A i RIS 1F ~ RIEESTEHA R AR FE
TEEEMBRESIE > Y HSEAEHEREE 2K - UTsetRaErE IR
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Study on Establishment of Production System for
Functional Medicinal Plant Materials

Tung-Wu Chang

Associate researcher, Division of Crop Improvement Section, Hualien DARES.

Abstract

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

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

LT Survival Flower Fruit Fruit Fruit  Fruit
Treatments rate number number weight length diameter
(°C)* of scion (2) (mm) (mm)
(%)
Polystyrene 550 w23 a 2 275.0a 8l4a  86.5a
net sleeve
Polyethylene 12 66.7 a 32 a 3 213.1b  67.8a 73.2b
mat
Bubble paper 12 66.7 a 3.0 a 1 222.3ab 68.6b 74.7b
Control 11 444 a 23 a 0 - - -

“ LT: Lowest temperature; room lowest temperature was 10°C and out-door lowest
temperature was 9°C during 3-day cold current; lowest temperature of 10°C refrigerating
chamber was 5°C and lowest temperature of 20°C refrigerating chamber was 20°C.

Y Means within each column followed by the same letter(s) are not significantly different at
5% level by Fisher’s protected LSD test.
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Table 2. Effects of preservation of sub-shoot of pear grafting scion on the
symptoms of water core and fruit quality.

Water core Fruit Frait Fruit 1SS Color value of
Ui
Treatments  Ratio Length Width Weight Length Diameter fuit peel
N b o H
T (mm) (mm) @ (mm) o (mm) (B

9t July
Treatment* 47.0 bY 1.7 @ 687 @195 25108 2893 @ 993 @ 116 @ 482 36,0 2205 a
Control  85.6 @ 16 @ 687 @157 b44p0 bgsg bosa2 b 110b 503b712a2805b
16%, July
Treatment 87.7 @ 1.8 @ 765 @199 3503.6 3891 a 1003 a 12.5 @ 471 3653 19.1 a

Q

Control 947 a 17 69.4 b 172 b4s5p3 agee a 955 b 120 a 495 bggboiob

zTSS: Total soluble solid.

¥ Harvesting date.

* Treatment: preservation of sub-shoot of grafting pear scion.

" 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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Table 3. Effects of different layers and materials of the fruit bag on the
symptoms of water core and fruit quality.

Ratio of ) ) ) Color value of
Fruit Fruit Fruit TSS?
water ) . fruit peel
Treatments weight length  diameter
core
(2 (mm) (mm)  (°Brix) L* a* b*
(%)
4-layer-
600 b¥ 3627 a 779 a 83 a 121 a 552 a 85 a 320 a
bag
3-layer-
792 a 3507 a 775 a 878 a 122 a 525 b 64 b 316 a
bag
2-layer-
" 792 a 3801 a 791 a 905 a 119 a 481 ¢ 82 a 288 b
ag

“TSS: Total soluble solid
Y Means within each column followed by the same letter(s) are not significantly different at
5% level by Fisher’s protected LSD test.
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Table 4. Effects of different materials covering on the fruit bag on the
symptoms of water core and fruit quality.

Water core Fruit Fruit Fruit TSS* Color value of

Treatments  Ratio Length  Width  weight length diameter fruit peel

oy Tmb ) @m) @  @m)  @m) (B e s b
9 July¥
PEM* 67.1 a* 15 a 705 a 173 ab 4765 a 874 a 968 a 11.2 a486 a 58 b 204 b
RPB 633 a 16 a 530 b 165 b 4665 a 865 a958 a 112 a505 a 75 a 218 a
RNP 79.3 a 1.7 a 737 a 190 a 4663 a 858 a955 a 114 ad480 a 60 b 203 ¢
CK 88.1 a 16 a 687 a 157 b 4400 a 858 a942 a 110 a3503 a 7.1 ab2l8 a
13%, July
PEM 784 a 16 a 736 a 199 a 4924 b 883 b993 b 1208 b 484 ab 7.8 ab 203 ab
RPB 843 a 18 a 670 a 199 a 5597 a 920 al037 a 1306 ad474 b 7.1 b 192 b
RNP 967 a 17 a 731 a 199 a 4892 b 876 b98.0 be 12.00 b 482 ab 7.7 ab 199 ab
CK 925 a 1.7 a 694 a 172 b 4523 b 866 b955 ¢ 1198 b495 a 89 a 210 a

ZTSS: Total soluble solid.

Y Harvesting date.

* PEM: polyethylene mat, RPB: recycled 4 layers paper bag, RNP: recycled 4 layers
newspaper, CK: control.

W Means within each column followed by the same letter(s) are not significantly different at
5% level by Fisher’s protected LSD test.
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Table 5. Effects of different layers and materials of the fruit bag on the symptoms of
water core and fruit quality.
Water core Fruit Fruit Fruit TSS”  Color value
weight length diameter of
(2) (mm) (mm)  (°Brix) fruit peel
L* a* b*

Treatments Ratio Number Length Width
(%) (mm) (mm)

37, JulyY
1%, January® 29-6b™  16a  53.0a 18.6a 436.5a 82.7a 95.5a 1l.la 48.6 6.9 20.9
15% January 30-0b  1.1a  64.9a 14.6a 460.7a 85.1a 96.2a 10.2a 53.4 5.9 19.8
29" January 7502 17a  61.6a 13.9a 284.4b 70.5b 81.7b  9.3b 48.0 7.3 21.8
11t July
1%, January 455D 18a  67.7a 17.9a 455.1a 85.4a 95.1a 1l.1a 49.4 6.1 20.0
15® January 48-1b 162  68.8a 18.2a 458.2a 83.9a 95.1a 11.4a 51.6 7.7 22.0
29" January 86.7a  1.6a  73.1a 16.la 371.3b 76.1b 90.7a 11.0a 51.3 7.8 22.9

“TSS: Total soluble solid.

Y Harvesting date.

* Grafting date.

" 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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Table 6. Effects of different application methods and materials of calcium on
the symptoms of water core and fruit quality.

Fruit Fruit Fruit TSS?

Color value of fruit peel

Treatments weight length diameter
(2) (mm) (mm)  (°Brix) L at b

BF FF- 398.8a* 82.2a 91.0a 9.7a 56.8a 7.3bcd  30.0b

+  CaCOyY

BF FF-CaED 386.7ab 81.9a 89.4ab  9.5a 57.2a 7.8ab 32.5a

+ TA

BF FF-Ca(N 366.5bc 80.6ab 87.3bc  9.2a 56.1ab  6.7bcde 31.7ab

+  O3)

BF 371.1abc 81.2ab 89.6ab  9.6a 54.1bcd 7.7abc  31.8ab
FF- 355.4¢ 79.1bc  87.4bc 8.8¢c 52.7d 5.0c 26.5¢
CaCOs
FF- 327.2d  77.5¢ 85.3c 9.0bc  56.6a 9.3a 32.0a
CaEDTA
FF- 283.5¢e 72.8d  81.4d 9.0bc  54.0cde 4.9¢ 27.6¢
Ca(NOs),

Control 351.0cd 78.6bc 87.2bc 9.3ab 54.2¢ 4.8¢ 27.9¢

2TSS: Total soluble solid.

¥ BF: Base fertilization plus calcium, FF: foliar fertilization, CaCOs: calcium carbonate,
CaEDTA: calcium ethylene di-amine tetra-acetic acid, Ca(NOs3)2: calcium nitrate.

X Means within each column followed by the same letter(s) are not significantly different at
5% level by Fisher’s protected LSD test.
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Research and Development Results and Future
Prospects of Chilling Injury and Water Core of
Grafting Pear in Yilan

Jian-Ying Lee!, Chi-Cheng Chen?, Hui-Fei Hsu?®, Chi-Tsun Chen*
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2Associate researcher, Division of Lan-Yang Branch Station, Hualien DARES.
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“Deputy director, Eastern Region Branch, Agriculture and Food Agency.

Abstract

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

Keywords: pear, disaster of cold current, water core.
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Current Status and Prospects on Agro-Processing
Technique in Eastern Taiwan

Shu-Yuan Chiou!, Chin-Tsun Chen?, Ming-Chi Lai?,
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Abstract

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

Keywords: organic food processing, functionality, functional food.
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Fig. 1. Hanging Type Dry Field Planter.
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Fig. 2. Vegetation of red bean was well after the planting.
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Fig. 3. Prototype of Preliminary Sorter for Soybeans.
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Fig. 4. Obvious difference between separating results.
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Fig. 5. Continuous Type Rice Seeds Hot Water Disinfection Machine.
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Table 1. Comparison on cost and capacity of Hot Water Disinfection Machines

Continuous Type Hot

Water Disinfection Habitually Practice B?t.Ch Type Hot Water
. Disinfection Machine
Machine
1,000-1,500
Capacity 300-500 kg/hr kg/operation 100~200 kg/hr
(24~48 hr/operation)
Cost Fuel Cost Pesticide Cost Fuel Cost
0.16~0.2 NTD/tray 1.25~1.5 NTD/tray  0.49~0.59 NTD/tray
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Fig. 6. Nursery Soil Steam Disinfection Machine.
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Fig. 7. Comparison of rice growth after soil disinfection.
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Fig. 8. Higher growth potential was found at treatment (left) compared to the control
(right)
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Development of Labor Saving Machine and Organic
Rice Producing Machine
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Abstract

It’s well known that the issue of labor shortage in rural area can be eased
by introducing agriculture machines. Organic soybean was greatly extended to
plant in Hualien because the policy of Fallow Land Reactivation Program. The
developments of Hanging Type Dry Field Planter and Preliminary Sorter for
Soybeans could largely increase work performance of planting and sorting.
Hanging Type Dry Field Planter is suitable for various grains. The planting
performance reaches 0.5 hectares each hour. The prototype of Preliminary
Sorter can deals with 40 kg soybeans per hour, and the net screen effectiveness
is 93.439%. In addition, we have been working on developing technique of grow
organic rice seedling since 2010. Continuous Rice Seeds Hot Water Disinfection
Machine and Nursery Soil Steam Disinfection Machine both utilize physical
sterilization instead of chemical pesticide to decrease the amount of microbes in
seed or soil, and prevent rice seedling bed being infected with diseases.
Utilization of these equipment can not only being able to product rice seedling
fulfill the organic regulations but also increasing the quality of seedling. Besides,
the growth of rice seedlings is speeded up and the period of production can be
shorted for 4-7 days. Looking forward to the future, the roles of middle-and-
small scale agriculture machines that suitable for petty farmers would be more
and more important not only in Hualien but Taiwan.

Keywords: labor saving machine, hanging type dry field planter, preliminary
sorter for soybeans, continuous rice seeds hot water disinfection

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

- .

7L - B KR T A W L) 5 R A (e
Fig. 5. The landscape of rice rand which was got rid of gramineous weed in Fengnan
tribe.
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540 102 FRACEGES SRR EARHEN G REUT - 5 _IFfEE
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Table 1. The extent of injury by aphids in the radish field which was treated with A.
curassavica.

Weeks after planting
7 8

;?Eéxgiln;;lfi ds The number ;?Eéxéin;;}i ds The number

(%) of ladybugs (%) of ladybugs
preated Wi A 34 s 14.7 28.0 15.3
Control 91.1 9.7 81.3 8.3
F 1.42 16.75 1.47 4
p value <0.001 0.1497 <0.001 0.0598
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Fig. 6. The number of insects on okra surrounded by milkweed hedgerow.
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Table 2. The injury caused by Asian corn borer in different distance from hedgerow.

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

The extent of injury by Asian
corn borer (%) 0 0 6.7

=~ dIEESEHERNHZ A

AW AR - FEE PR oR Z AR T C s NPk B da R E & -
TRV P A EESH0E4Y 1.5m 75 AT S B Hi AR A B 150 © BBk RATHY
TEEHINPY R = E A > SRR (RS - MEAEETRITIEHR R - HE5
TR S ff e EPRE > INILSEITRERIAY) 2 (FY) BV RIS SR % - PEEE R
Morandin and Winston (2005) AH{L - [fi 28 rT i BATS - LR SEAT &R 2 12 1]
SRR S - (H P B s E A A R E R R R A IR 1B -
PR B S R AT A C AR B T PR LIRS % - B R HE R SR S [ [E A
PREEBERF A Z NI T RIFE AR S0 L - & A PR G EMEAR (1. Sm)HYFEEH
IR RER R - BHA SR IORBEE B AAE N EITEER NI /] - (KR
Tk VR B AR 4.5m A 7.5m pRiinte o ET R LI NEE R -
e oK BRI DN 2R M SR M L B A R B P T S B 2
K= AEEHE I ERE Y EE

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

Amonth later Two months later Three months later

The distance from ~ The number The yield of The number The yield of The number The yield of

cucumber to Cuphea  of polinators  cucumber — of polinators  cucumber  of polinators  cucumber

hyssopifolia

Cuphea hyssopifolia 6 0 8 0 46 0
[.5m a d4a Ja 37a 11b 102a
4.5m Ja 3% la 47a 3 48b
7.5m Ja 4 0 35 X 4To
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AW TR E S R T — [ H R > FEEIREN R &I
(Episyrphus balteatus) plasffesE - fhfdig (8 A 84 H AR L RUA#EE - 5%
= (EEEE e A R Ky 4.5~ 3~ 3 8/30 FR(GRM) - MifsEF R0 505
1.9~ 6.3~ 4.4% > BUREF MRS [RUAHE - FEVaH BRI s -

VU ~ PEEA A E R H L F BRI S S E E
Table 4. The density and yield of natural enemies was calculated via different
distances from Tagetes erecta to cabbage.

No. of pest (30plant) No. of natural enemies (30plant)
The distance from No. of The extent No. of The yield of
L o No. of o No. of No. of
Tagetes erecta to Pieris  of injury . parasitoid ) cabbage
hoverflies ladybugs spiders
cabbage (m) rapae (%) wasps (kg/10 )
1 3.5 1.9 4.5 6.5 0 7 8.4+0.5
10 3.5 6.3 3 10 0 11.5 7.6+0.1
20 4 4.4 3 18.5 0.5 10.5 6.9+0.8

T~ HEHEYIE RN AT KA S E g R 2 i
Lt B E Ao KR S E g F

K EEREMEFER =2 — BB AEEARE&EY) - 31 T LY
IR RG ) B T RRSRAREE IR ) SR AE SR AR S AL TP AR B R
(Butler et al., 2007) - FIF4EREUR + AM/AKREHM KT LR PHEEER
13.3 & SHETHY 105 & HetilaBEssls 33 £15 & Eh)
AHEEEANNETHE  FaEEEAREHE D ETHE > RESTETH
HlE 21.3 &~ EITHEAR 100 € FEEEAHEHE 2.5 € - EiTHE 3.5
& FRMEFLUREHA/ZN GRS 5w RET - IAEREH > RAKH
& FHSE R AR P CAE P BT AL S 28 Reks [ar B M e M R s R
W > SETRERIEAE R - —(biE - &k - RN E & - BAEOKR
RAH I 2 B i a B TR o ARy IR R IR A S A ) - 5
RE V36 HIFTE R PRI & - AR sliadi R IR SR S > EIRE R A
HHSE AT S AR &R - BB AR RER SR AR BB TR A - =
EHRE R S A IR -
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Table 5. The average number of insect individuals was calculated.

Organic field (number) Conventional field

(number)
Beneficial  Parasitoid wasps 13.3 10.5
insects Ladybugs 3.3 1.5
Planthoppers 21.3 >100
Pest
Leathoppers 2.5 3.5
2. SR KRS

AhHseatinss LA - W& HE 2 FfCHEY AR RESTE B ERFEER
YR - R KAE B 2 HAERN - DUROKREEG 2 BRDHEE ) - 2R
KRR AR B B M B ) A Y B B 45 SR AT » R B FH U P PR EE S A A S A
AR L IR 2 - B SR > M PR HIAY Simpson’s Index of Diversity ilf;
FILLES » 45 SRR IR HE A - /KR 2 AR P R EE R R 5 M
SR E RV IR E Rb) - RIEE  EaadHpk  MatEsiF At EaiE
FIrAGEEBT - e ¥R FH S R I s - /KR o BER A 2 ] » R & 2 K
M EEEREEGT 19.0% » ENEIBHE > 16.5% - AiRER 5 VLA HH & S TH
EFmEE  FHETHEIREEE 2 EREESNAREE - HINAGR
2013 = 4 A& 6 AWIINAMFREH - BiTHEAREEL F &b O S #Ei)
Hoop e & Ry M6 & Pl A i /N1 (Sympiesis parnarae) ~ [U] 55 /)N #%
(Antrocephalus sp.) # & #& AV 15 Ol &% (Micraspis discolor) ~ H A& £ Bl
(Tetragnatha maxillosa) ~ i 7KifE (Ochthera sp.) 5 fEKEWfE 2 E E&F N [EEE
HEAFESR GO % 2013) - SEIABIFTE IS - KHERER - HHE 385 2 RA
M AR EARHE R 2 TR » (B RS AE Ba 22 B A HL A A
W7% - LRI RE AR E SRR - B RS g SR A A E - HI&RID
S R MR B AR MR R i - W AR & K RUE e L FEEY) (R Rk
KRRV AR MEFEIRLL SRR R R R A HE B
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Table 6. The rand floral with sequential growth stage of paddy rice.

The density of plant
(stem number/ unit area)

Species Cover rate (%)

Month Treatment Control Treatment Control Treatment  Control

1 5 6 26 33 67 65
2 9 7 35 17 63 46
3 6 6 37 54 68 55
4 9 8 50 24 57 56
5 6 5 93 43 40 25
6 8 5 99 74 80 68
7 8 4 80 48 89 68
8 10 9 84 82 72 53
9 9 7 47 40 50 37

Note : The period of time during April to May is rice tillering to booting ;
The period of time during June to August is mature grain to harvest.

T KR [F A R Z S i Eh IR 2 et

Table 7. Biodiversity indicator results of sequential growth stage of paddy rice.

Fallow stage to tillering Booting stage to mature grain
Treatment Control Treatment Control
Species 19 13 31 18
Individual 264 253 333 161
Simpson’s
Diversity Index 0.91 0.89 0.83 0.78
TR BRI E

Al 2009 FRIBES » EEBTEE AR RS 1F - 5 HREE TR
HRAEAHRE SR - TR RICREEHERTN R R > B2 5 F 1 E M it Mt
3500m ([&l—) - AI5FE N BT E Ty R DUk B Py S Ealin Rl -
sl D AT B A TR EE & HL % R S (RIS B R e i R R e = i i ) 2~
B - AEE L HIEE 20K ERT > AliEEESR(EZ AR R - FIH AR
BINES R LEM ERHER LR MESEHMAEYME > i/ VAR E RS
EHRA > BIAWESER A B8P BRI AL E B - RS SE
MR R SonEIE > RSB EEYIRH - 7202 ki AT 2
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Abstract

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

Keywords: ecosystem service, Asclepias curassavica, Hibiscus rosa-sinensis,

Cuphea hyssopifolia, compositae, natural enemies, pollinators.
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Abstract

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

Hualien District Agricultural Research and Extension Station(HDARES)
focus on research and counseling of organic agriculture since the first organic
farm started in 1994, after 20 years of effort, from the organic techniques,
organic industrial planning, organic village development, organic critical mass
promotion to organic corridor counseling, guide organic agriculture from

industry of primary to secondary and tertiary, and laid the foundations of organic
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agriculture to sixth industrialization. HDAIS is going to combine communities’
consensus, the local organic agricultural industries, to develop environmental
education, food and agricultural education, slow food & slow life and green
tourism under the counseling structure of production, living and ecology, local
production for local consumption will be a strategy to practice the idea of

organic agriculture.

Keywords: local production for local consumption, organic agriculture,

environment education.
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