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WA ET 497 2 H
Fyaremed v 4 7 S

ERECECW R CFAE > EEA

HW =

A R A S fE = 45 (Vitis vinifera. x Vitis labrusca L. cv. ‘Taichung
No. 47)/5J190520m % Je “E H 257 FEAC TS » BBEAEACTE - HABOMNER I &
HEFER 2 Z AT EA S RIGHA T By 15K B MEARSGE SR R is oo iU R ~Fh
WEHETE R HBAC AL B RE  HEGEEVINS - TR MR
GERBEER TOINE B - HR AR s N Eh2st vl B 2/
ERHEEE RN - R ERZEEIIRUIE - NRZIEETRVIE - $ERE
Z RstE A - BABIICIAHIF R - B —0RERAE 510.3 om » B =25k Bl B
WA > (EREE A B &VER 36 > fEFBUR23 » WIMETE « 945 SRR SRR R T e 2f
B BISE R 86K o LB o A/ NR169.2 om? o R
2o AR BIEETE - RER4AE - BEBEEW® > RieraHEEPYasEs
#%19.1 °Brix - MEEELLS o ARG E - RIATEAME o Hmomalas R =2 5457
BRI H4.220.2 SR 2 E 257 R E i - [ TR el —F
BB BT B — A BN A &) A AH (L - R ASR T 201242 AR W) T R
i 0 B B BRI i

AR R D AR R - SRR IR » AR
SRR, » PR ROREE MRS - W R ERER
(Y R ARRRERS R ST » (S A BB AEC 0D 13RI
EAEIE B G R « AR RS S R L AR AT Y - AR
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EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

PEAEGIERUMNE - IO EEBEHRARER - OEURE B EEE—2
g RO EL NS

B IEE 2 4 ey ' R BRI Ry BRI B M S A - BB AT DA g
BINEE > FREEEDR - TEORATZIGRAVIEE - B DAY RS - P58 (body) Kz Y -
RIS =Y HEEG 28R fEmiE - f e aElmE -

UM 2 R oy AR - Horfred dinner wines ~ white dinner winesFIsparkling
wines 7 IS S & &1F 10~14%  [H] ; dessert winesF1Appetizer wines)lit5 & & &1F
19~219%> [ o F DL P 2 TS & BRI G AT - — A s > HoAAE
FE(TERE18°Brix DL -4 BERR AT P A Y - BN SIS FUH A BB 19744
PGHEM RS TE > YERAHEESE ZE 09 - 19067 A E BT
Al 2RI RS 22(E # A i & BN LB et B &
h5R « BBk K B rh3gE SR L ECY o B ASE IR R B I 2 221
mmFal — * nZg4FsL06305 -

A

%

—  BRE#E

CEAYR R 19924E R E TP RAK B RN N B B R s SR A T T A S AU
TET o BEARFI190520 0 % 0 SR By 225 » 1993 MEfTRETE B i > FRICIRIE
BBLIT > EEENEE RS2 REE - R s BB FH60~90 em ZPREEE
fEI% > S E (RIEAYIE PR > SERI(E H BT RT SN » M5 R E 48 H Mg HsTE -
(e ERRTCEER -

B B A BRI - (R EBLAEIR - BB - REL2H B4 SR
E8Y - EE AR E IR ATE A S~ » Gt i B BT &Ry
AR > R ITFRITEG > SR e - FEEEIEHE - HPL06305F &
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T =T 45 2 F

e - RZBEORAE > HREEARIRER » R FEIERRTHEEE - #—

Palomino

. Tai-yuh
22 %b%< y
Muscat Hamburg

I - E N

=1 457
(L06305)

Muscat Hamburg
<9052 < _

— -~ miEE
1A2011~201 24F- (AT 7 R A 1 22 (20084 AR) ™) » DL BB J5 Ry *EE th 25 oy et B
oot > PHE=F R - TR TEHERATE - RE AR > BT EE
Bl12 5 RN 20124 B AR B RF R in L - SRR ARG Rt T
(— )R R s 14
‘ERASRHATE RGBSR B R R B 2sE § o A RERAVIEES -
AR BIRE R - BACHRE RS RF - MEBEES - HriEniERe HIEA
B RARTT AL R - BEGEEH VIS - RGBT AR e - RATELIME () -
(D)FER R
‘=4S IR AR > pENER IR TUEY - R B FEiEE
$5256.0 cm? > A B 25 B BT 2 [ - BERT RS B ST 0 R _E3U
FESIUARUIE » T RHZIEEEIARVIE - SERRZI R s BB - TR ZIEE TR Ry
VI - BEMRE Z 25 Bl B S R 0 B12.1 em o EER JREGIR A EET o T BLEE
B EARMEEZRIIGER2) -
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EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

* 1 waE 2T 457 B IRAE RS ~ BT 2 50RO A R MR PR

MR = 458 BlE =1 258
HAZf Brta1A (days) 15 23 19

B EE (%) 78,54 46.9b 58.7ab
TERRAE R 8 a2 a2
g =EANSIN b 5 - 2
WA RIE R ZRE OIS i a2 a2
LG =N S = T a2
RN IRERAEES /DI 3 DI 3 PR3
FriEERfERE HERE LR ALIRREL 4l &1
A= 2N HEHFE(H ) IR IR
T fpRERE T 2B iEga) &Lt iERa]

“ Means separation within lines by LSD test at P <0.05.

2. k) = 4 TR

(SRR R 1

‘EraA5E FRTCAATH R ab R 2k Bl B e B > fEREfEME LS R E R
FEMEIGTS - B fCFEEEE > 510.3 om » {EHEE A I 4536 (EIE B
2R B TSR fEP R E P Ry23.6 0 WIMESE  TEEBE = 25 B R
J&/b o Fy546.34%(33)
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T =T 45 2 F

R2 HEETAFHENRAE RS 20 2 5 ER IR R

PEAR 2458 L= 2258
S HEHE s RIFLLE D% AN
FCATETERY i i FHTE
PIGATERE F TR MHEY  EEE THIER
B B EEEE A fE (om?) 256.0a" 260.6a 155.6b
FCAIEIEHIBR G &k &k &k
BCGATE R B H S e AEERAT BRI T
FCATERE R AT IR Vi ViE \Bi7
RCGATERLR 8 H HE A HE
ACAAEE E IR il Eil il
ACAAEE F LR IR Ui Ui¥ Ui
ICATE 2R il il il
FCATE N RZIEEIIR Vi U ¥ \Bi7
FCATETERN AR e EEh 5
FCATEIEARN LI E IR Vi Ui¥ U
FCAEE 1 SRR TR T BRI SEE R CRS
R EAEE H $E 8 B (cm) 0.7a 0.7a 0.7a
AAAEE R SRES R A 0.7b 0.6¢ 0.9a
AT RPR AR AL A = yss D

e FREETENNF (cm) 12.1a 9.6b 9.3b
FAEE SRR FARR S L 0.9a 0.7b 0.7b
AR AR EE R IR 59 59 G
AR S P EE 2 RS 99 59 i

“Means separation within lines by LSD test at P <0.05.

* 3. A ET 4GSR RS~ BT 2 STTERE R

TEEE MR EEEE

[N 29 457 Bie =1 258
Fr{L46HA(days) 42 49 43
fEFPEEfE B REOEE 55 IEER TS Gee
—JEFEE A E(No.) 3.3a’ 3.9a 3.5a
FE—fLfEE(cm) 10.3a 10.8a 10.4a
(CFEAERF#(No.) 23.6b 21.5b 31.1a
{EME WITEAE WITEAE R TAEAE
{2 (No.) 546.3a 694.3a 583.3a

“Means separation within lines by LSD test at P <0.05.
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EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

(PO B

EE A A R T OB 2. 268 SR P A T S 86
SREF R RITAL - TR NBI © 251692 cm? » FURETLAAE o Rk
F2.9 cm » THISHERB102.7H - FHSHR12  FROVIR B ISET - TR
AUn » JURAUN263.6 mm? o RATER £ i iesEgs - A BT
BRI B23H(HR) - BRRE  166.8% o B4 iaEtERE -
F419.1 %Brix » EELLE(5) -

* A4 w2 4G EERME RS 2P 2 5P REMIR TR

JEIN =2 458 Bie =258
= 53R (%) 20.9a° 23.9a 31.0a
USRERERY SR 2.2a 1.5b 2.2a
SRE A 5E P (days) 86 91 91
SR AR Z R ENA ENA BN
HiEE () 271.9a 199.6b 317.6a
B A /[N (cm?) 169.2b 133.4b 215.0a
REEEE S S as
B £ (cm) 2.9a 1.1b 1.0b
G Bk 8 102.7b 75.9b 140.6a
SR EEP B[P fEIEE
SR R HERIN R BLR
Bk EE(g) 2.8a 2.6a 2.5a
EkrA/Nmm?) 263.6a 258.8a 252.9a
e S =] 1.2b 1.0c 1.3a
B 15 (mm) 5.9b 6.6a 5.5b
1 2.3b 3.2a 2.3b
RACEZEOREYE I LTE B I LIE B Giid
RAEM i L/ e
RNFIRELR BS & BS & S
RAEKREE H % B

 Means separation within lines by LSD test at P <0.05.
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T =T 45 2 F

x5 mk 2T 45T R RAE RS 2P 2 SR EE 2 TR

PEAR =145 Y= =1 2 57
H 4322 (%) 66.8a 49.7c 60.0b
Rt pHE 3.9a 3.7b 3.2¢
B4 a3 M E Y7 (OBrix) 19.1a 17.4b 16.1c
A& E (%) 0.6a 0.6a 0.6a
FTEREED 31.3a 29.9b 14.8b
 Means separation within lines by LSD test at P < 0.05.
(7o) B

ana T BRI 55 C /2 B Z R - il fE R12°C - RVE fhaPER
stz (Hedonic test) - DUSHIE s S HUHBE B REZ 2 Ef} - 20124 5 5L
i 2 W i dnE e oy DT AR - dilEt oA ¢ oy RSB ~ BR - DR AR
SEIEPUER Sy > SEI ST R Es4 ~ 5~ 8~ 351 » Kb Ry HETAS R -

6. FyA R 45T BEIRAE RS~ (2T 2 T A A EVE frEPEREL

ShEPIEE 2 2145 e =2 5%
4h 3.1+0.2" 3.740.2 3.20+0.2
R 4.2+0.2 2.8+0.2 3.30+0.3
= 6.0+0.3 5.0+0.3 4.90+0.4
FERE IR S 2.0+0.2 1.8+0.1 1.78+0.2
Wy 15.2+0.6 13.240.5 13.10+0.9

? The elevation method is adopted by twenty point: the full marks of color, aroma, mouth feel,
and general impression are 4, 5, 8, and 3, respectively.
Y Means separation within lines by stand error (+SE).

FESME L o = ARy 22 B B s BER R ORE - 214
ST S i 2 28 B B E NI RS B 24 e e 2 e R -
L Rl = aAst Ry B A H SR R (8 B a -
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B PRI B 101 LR RHE BT R R 3 SO
& G

‘EPAST R LR  SREERY > RERALE > FteelEEER
YiE > HRERS BERAER > FEBNaaEEEE > HMERIERE - &
[R2001 25 F2 YIS fERE R 3 - AR B HE E > B Ry ~ BRI Kaht
ZHEE - RH o IEATENIZR - B 53.3~4.0 m - PREEFITELY /5150 cm >
R FE200~300 cm o ik EE B RO AR AL -

g BN EITHE > (AT RN - BRI M IR E U I E
HAREE T EEREE SRS > IR S EYIRE T > R HA SRR AR 2 # A R
Hia T amENE -

e

1. fo[bie ~ BER - 7755 1986 FENA & (RAERGEIMuscat R A FAEER
ERFT74-755- /A T /F#H; £5p.89-95

2. {o[fbte 1983 #j&LiEEE B E B E FEERE FEHEp.166-170. &L
Lt R ENTT

3. TEEUE - BHIGE - TRAMC - BEER 2009 BENA A EE 1R EhEEE
W BG4 5102:41-49 -

4. TREUR -~ BRIGEE - R~ BEER 2009 B AR mEE 25k EhEEE
I RIG ST 104:39-47 -

5. BHSCHl 1983 FjAFE GHE BRI TR A RAIFEEp.166-170 ZE & LM

B FENT -

BRATE - MEE - SR 1973 ZE &4 [EHE RIEHESE 21:420-427 -

B 1999 AjEZ PR FEHR pp.563 -

=RAE 1997 BEEAETE BURRH HansEds 19: 130-144 -

BIEE - 5EE) 1988 mfCHRIEFRUIERELE E 2 WE o 284 E

W 2R BT T 55 145%p.59-70 -

10. 5 EE - faTible 1979 %4 2 5 [TEEIZ BT YR T EEE 25: 16-28 -

© © N o
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11.

12.

13.

14.

15.

T =T 45 2 F

AT - Tl - BEER 1988 ZEENE S 5 ZEL R
$245% p.24-33

HEE - EER  ¥EE - SIS - TarE 1993 BUREE T 2= 1 ) FrinfE
B alsH 39: 71-87 -

FEEEE 1984 MEHA AT ETE Falsd 21: 58-79 -

Hufnagel, J. C. and T. Hofmann. 2008. Orosensory-directed identification of
astringent mouthfeel and bitter-tasting compounds in red wine. J. Agric. Food
Chem. 56 (4): 1376-1386.

UPQV (International Union for the Protection of New Varieties of Plants). 2008.
Guidelines for the conduct of tests for distinctness, uniformity and stability:
Grapevine (Vitis L.). http://www.upov.int/en/publications/tg-rom/tg050/tg_50_9.pdf.
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EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

kAEATEARL P OAR1965LL T

=k
(-
{5
S
N
R
SE
A
R
1
bl
;m
=k
&
I+
s
St
dok
T
e

w =

R (BN OR R B A BLERTE ~ S~ AR - SLEREES R miiE - e
W~ BERAYER - SHEEERCR SR LA EEATER © 20004 A RS iR (E
£5,000~7,000 A IH - HEF B LIEEREARKIPR BN Er= K EuEEaHT -
Fr LM E AR fE e 5 e (59 R 8 BARMEA 2 B - A HR 03 5B I E LSRR ~
SRR AR R M A A IEPE1305R R REA - & ~ B3N - SRE(E RAVEFERR
SR Ry SCA HETTRERS M ARG AOEHEI TR - HY2006 - 55 25 F R Y ¥ 55 11604-1
Beonk > ZREES G EESERIR M RE - WH20124212 H 3H dn il s Ry = o
19657 - ZPiFL96sE EATRE B4F - A5 EIR - S > FHoR - Ji(i) R
BEBRER R R > YR & an B (B BAERRREALE 2 T A Al A HlER
YR G2 (R AT DIE B SN2 1] LIIZ - 112 AR BR ) o AN S 55 an i
fE > HEREIHER - KM FIG R R R R AL E ERSHUE - R ke m i T
HHVERH - WIS DURHRE S DI LR dn e 5 FPRPREUH B A SHVE G SRR - 15
REIERDREHE -

FATET - f¥fgjaponica rice » EfdEbreeding » >K'Erice quality - & lKglutinous rice » &

bk i/ eating quality e

fl[

]
TERR (BIHR) R B A EORER ~ RikE ~ 5 ~ ks ~ N5 - 4L~ REE
Ha oA ERL > SRR - SERRIIFRL > SR EERR S bR EEATER -
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IKREHT IR T 196 52 BRK

FHIZEFOEAE R ELUEZ BTN A T B UERS  SF B E HfH7T20,0004 8
ZAHRB(LE  (HTTISEE - HEFEE1EGRAE ) HEH2REmAHRE
GyeR&s - EE IR RV R » 5% 8 H 20005 - CL4EFF1£5,000~7,000
[ > EHEFERIEEAIRE2.1~2.9% - BRI LEFAER 24657 - FiiTikd
SR B 22 o 7 O S5 3 e » A E B R/ AL HA L S AR 150 ~ 355k 1555 31 A A
AEARAERRERR29E - ZRiF105% - ZriR129% - Z2Rm31SEERIET39F M
FEER - BRI E RIS IS miEIT2,000 A EHEE » Z/FELSE1,00065 A HE
R o MR B MES . TR AT A R AUERS > JRBIR o] DUTE & fn R
EAFIZ - 2% Bk E RIS - MEAERIE A IR AR - EERE
T TR A B ARRAPR BN Er =R SOEBLRE - Pl E i 5812 » %R
B RARMEM AT R -

A

Pl

—  HCHEREER

FR/KE B LIFE /B AR R BB SR BRI - 2P EEFEN
RS A 200458 LE DA A SR I L FE1305R (K » A A4 F 7 7)) BBEA > ZEFFiES
SR SO TR (1) - 2004 25 F BIEFfE T » 20065 55 LA E iR 2
AT R AR B AR T 5 - AR B R DR 20 AT - Py (2006
RS —BAVE) B TP B 1160458 31 A 20064F 55 28R M 1 Tt a— B ME 2 B 2R gy
SN EAA B B B H Y By 5 11604- 1597 81 HH 5 5 11604- 258 i it £
Al 74200745 55 2 A (E 288 ) o FiF 5 11604-15% 25 FH 940 E B L slEs - NS
11604-15F918 RIS EL S ERE - —BS ST ~ =4k S EhEEEs - 11201045
FHEE IR Bl S NS TEEE AR E - 20124 5520 E i a4k T = PEEL1965% |
HEE@IENRIFUR ¢
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EPEESEL RS 101 EEREGT RIS RE

AL

FEAE D memmemeeeees 511136
— BGl-—--
— JbRE 130 58
ok KA ] 1055
TAFIT) |:
Ui 1944 R4-B
L g 3116 BRI 225 51k
. R 17 5%
ALEES4 7 jpegogs
ZHIE 196 9%
2t 138 5%
ﬁ . =i 61 9%
2 67 58
o 261 57
L BT 5 5 - -
== SR 2 o,
— s o, = "7/\7
seaer 17 ] S
ERF £ 213 5%
&l 1. Z i 196 S e ZsllE
# 1 gﬂF‘hﬁl%ﬁiﬁ e
R 93 % 9% 97 98 99 100 101
EIH{’EIIIIIIIIIIIIIIIIIIIIIIIIIII
ﬁ{’t ;5& Fl FZ F3 F4 F5 FG F? F8 FQ FlO Fll F12 F13 F14 F15 Flﬁ F17
2454 s offiE 11604-1
11604
1] 1 1 tl1l1l1l1]l1]ololololo]| o
x 6| | 3|0l O
2|17 10 |6|6]3|3]3]|3
2|17 1066|3333 |1]1|1]1]1]1
3 [500(x30| x30 | x30 | x30 | x30 | x120| x120 | x160 | x160 | x500 | x500 | x500 | x500 | x400 |x1000
710 7 [ 6|3 |33 |3 [1|1|1]|1|1]1]1
w33 (1500) 23 [ 17 | 10 | 9 6 | 6|6 |6 |62
et TEEER | = & 35 5 B fii=2]
YRR TEE
| | | snete
kB B E |
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IKREHT IR T 196 52 BRK

4

= ERIBLHMERER

B 196%% £ 20104 4 FRRTE BB + 1420104 LI F 20114852
E(T AT - TS T ¢ B L06E LI 6,
TR A B I 156,327 kg » eI St RS A LR 1 45 7 5,390 kg
BELT.4%  G{EHAE P A Fet A R (S T A AR LSS - HLep s R
AR RS A 15550 - 20 HEL06%R S 2 e T A
F54,250 kg » B R B TR A3y LETE 14,017 kg 765.8% » G{EISATEE LBk
G R S A AL (L B BB R
PR RS IRARASR © 1A 5 L0 F B A A SR B B P 2 800 4 4 T
TR A - EEARRR - R EEAER) -

% 2. =i 196 SRAE SRR E

1] o BB ANITIAE
SRENCE) » . I

1E BhE BME EE O ORR ZER i F

5 ZhE 196 9% 4905 6,276 7,355 7,125 7,490 4,810 6,327  4,810~7,490

— EfFE 19 (EE) 4652 5141 7,814 6522 5769 2,445 5,390 2,445~7 814

H LA (%) 1054 1221 941 109.2 1298 196.7 117.4 94.1~196.7

E Prob(T=t) 0.527 <0.01** 0.224 0.277 <0.01** <0.01**  <0.01**

5 ZhfE 196 9% 3,462 4275 4652 4556 5410 3,144 4,250 3,144~5,410

T OEfERE 1 9E(EEE) 2,775 4,422 4,850 4,779 3,940 3,334 4,017 2,775~4,850

H BLIREEL(%) 1247 967 959 953 1373 943 105.8 94.3~137.3

E Prob (T<1) 0.033* 0.329 0.741 0522 <0.01** 0.512 0.258

Significantly at 5% and 1%, respectively.

=~ ERRL965RAVEE BRI

Ehde ez Pl 1965 BLi et A S A A L9 s SR VU (E skt By i R I
R - ETIRL196F L SR LI Ffe B R B TR S5 (B B IR anf S AR 155 - (EREEL
B —TER CRAE AR L5 SB2HAMERIE TR R i SRR 19 E - 1
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EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

SRR LA - T — R R R R AR IR an R AR 158/ ) - JREN -
= PR 1965 E St e RF HORRIHYRF I - e HAE S — R e B A E 2
IKAE > PEEHM A R E R R — TR E B AR VR AN ] (3R3) -

7 3. E i 196 FTAE W g ER e R IEIR

. i 106 B E1E 1 5 ER)

s i RER ThE —E REE TR
& H

fe BEC wwm o e T wm ) W)

% PkE 128 59.3 90.8 3538 17.5 62.2 85.4 23.9
— #4151 55.2 926 395 16.2 62.3 85.1 26.6
By 3% 158 57.3 82.6 395 18.0 67.3 94.6 27.2
£ FFE 168 77.1 87.2 351 19.7 75.9 75.6 24.7

=2 18.0 57.1 815 405 23.7 51.6 76.1 26.1

=
ftiE 105 62.8 87.3 386 111 72.6 79.0 24.7
g5, 105 55.2 815 351 111 51.6 75.6 23.9

| | | | | | | |
180 771 926 405 237 759 946 272

SEHy o 148 61.5 87.0 382 17.7 65.3 82.6 25.5

% PkE 135 57.5 85.3 316 13.8 63.0 79.2 23.9
- #k 142 47.4 914 381 11.9 68.2 93.5 26.5
B & 118 62.2 88.3 379 12,5 68.4 90.2 26.3
£ FE 139 63.6 76.6  36.6 13.2 80.5 75.4 24.3

2R 132 52.4 82.1 385 15.0 67.2 84.2 26.6

=
it 85 58.4 723 391 8.7 94.4 79.6 25.4
g 85 47.4 723 316 8.7 63.0 75.4 23.9

| | | | | | | |
142 636 914 391 150 944 935  26.6

Sy 125 56.9 82.7 370 12,5 73.6 83.7 25.5
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/]~ EPE1965RAY EZE R E AL

B EE19657 A Ik ER6 (E A E A P4 B HBUE LIIME B133K - #iiiE ik
TEZFEIRLSEE P8R > FE2HE 113K - A IR E R LR I0K ;5 S
PR B LHME 55104.3 om » 552037F £99.9 cm » 43 Bk B Sl 2R fEkE 15 = 14. 38
6.9 cm ; IR EIRSESL - 28A(E5 AR H11.8811.0 cm > FHEINMTEREIEL
5%E0.7 g810.2 g (FR4) -

4. 2 196 e EEaiR 2 A B 0B the - EAER

IKREHT IR T 196 52 BRK

i =E 196 5F =itk 1 55 IR)
T’E e fEiER MR HEE O BERE @iEgk ke EEOEE
AHE (&) (B5E) (B FHE (7)) (B5) (B9)
5 OMkE 144 1103 2.0 19.4 142 1047 14 185
— k124 97.0 2.1 17.6 114 87.1 1.6 169
Y ¥z 130 1058 2.2 17.6 120 95.5 1.9 171
E B¥E 124 109.7 2.6 22.0 122 87.8 1.6 173
=8 142 1025 2.0 19.3 126 84.2 11 181
it 135 100.7 23 18.6 125 80.7 15  16.2
ik 124 97.0 2.0 17.6 114 84.2 1.1 16.2

| | | | | | | |
144 1103 2.6 22.0 142 1047 19 185
SEHy o 133 1043 2.2 19.1 125 90.0 15 173
EONkE 112 1015 1.7 20.4 109 96.5 1.4 18.6
— #{E 110 92.8 1.8 16.1 98 88.8 1.8  17.2
B = 117 99.2 2.4 19.5 106 92.8 1.8 185
E BE 104 107.0 2.0 20.8 98 102.1 1.7 192
=¥ 123 1014 1.8 19.4 102 90.2 16 171
b 112 97.6 1.9 17.5 108 87.9 2.1 17.0
ik 104 92.8 1.7 16.1 98 87.9 1.4  17.0
| | | | | | | |

123 107.0 2.4 20.8 109 1021 21 192
Sy 113 99.9 1.9 18.9 103 93.0 1.7 179
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EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

A~ EFFRI96RAER R E

EPIFL1965 T ERIR LS ERPR B IR R 551 28F 23R — Bl s
R & 1965 IYME R R EISE BORRAN = N B IR EREG 19T > (HERERE - H
RE -~ HiR & B P E A E & BAMK SR an i = RO LT - il W ook
n fEELEERR I I ] - 75 B S 1 ORRE R T fE B2 TP AR 1965 Uik ~ {5
REEETEAR - MHESE & EERAEHA SRR AR (RS) -

% 5. TR 11604-1 Sffe Edskatin 2 SRR BRI (AL > K
ol WREE R A

WORRGD R KR PR ok e e e e PR

fr m L I e KRR RE S R A

@ ) o) ) ()

L. 99 487 138 804 65.6 385 5.22S 1.70B 5.71/L 0.4 6.06 100S

3 ]T;ii]j)ﬁ 100 480 142 79.2 649 515 6.71L 2.05B 5.8I/L 1.7 5.28 100S

— Pty 484 140 79.8 653 45.0 597M 1.88B 5.8I/L 1.05 5.67 100S

HA 99 525 139 79.8 69.0 37.2 4.78S 1.66B 58I/L 04 7.30 100S

AT 159k

1E 100 529 138 789 69.1 454 482S 1.79B 5.71/L 22 6.44 100S
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DNA barcode of Coix lacryma-jobi varieties
Taichung No. 1 and Taichung No. 3

Abstract

The Job’s tears varieties Taichung No. 1 and Taichung No. 3 are main varieties
cultured in Taiwan. Extracts of Taichung No. 1 has been employed in medical research,
and New Drug Application is ongoing. It is necessary to establish their genetic barcodes
for variety identification. In this study, the variety or accessions of Job’s tears Taichung
No. 1, No. 3, UK accession ABY BS3985 and a bead variety were included in analysis.
Genes that recommended as candidates for genetic barcode are cloned, sequenced and
aligned to published chloroplast genome of Coix lacryma-jobi in NCBI nucleotide
database. A total of 20 chloroplast DNA regions were sequenced, which covered 1/10 of
chloroplast genome. The results indicate that the genes sequenced were identical
between variety Taichung No. 1 and No. 3. Six genes, trnH-psbA, rpsl16-trnQ,
atpH-atpl, rps18-rps12, psbB Exon, ccsA-ndhD showed polymorphism when Taichung
No.1 is aligned to reference genome, in which 3 indels were detected. The internal
transcribed spacer of ribosomal DNA was also cloned and analyzed. There were 4 base
transitions compared Taiching No.1 with the reference gene. The rDNA ITS sequence
of the 4 accessions investigated in this study have been uploaded to NCBI nucleotide

database for variety identification.
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Introduction

Genetic resources of Coix lacryma-jobi collected by TDARES in Taiwan

Job’s tears (Coix lacryma-jobi L.) is an andropogonoid grass native to tropical Asia
that is widely cultivated and consumed for more than 2000 years in China. It grows
adventitiously and sometimes considered invasive (Mito and Uesugi 2004; Mosango et
al.2001; Shluker 2003; Townsend and Newell 2006). This crop is regarded nutritious
and used as herbal remedy in China (Ruan et al., 2006) and Japan. Extracts from C.
lacryma-jobi, thought to enhance the effectiveness of chemotherapy in the treatment of
cancer, was the first traditional Chinese herbal remedies to be approved for clinical
trials in the U.S. (Normile and Yimin, 2003). Recently, the bran extracts of Job’s tears
seeds is proved to inhibit lung and colon cancer cells growth (Lee, et al., 2008) as well.

Southern China neighboring south-east Asia area is the primary germplasm center
of Coix lacryma-jobi. There are 2 taxons in the Genus Coix in China, viz. C. aquatic
and C. lacryma-jobi L. The species C. lacryma-jobi complexes consist of 4 major
varieties: (a) var. lacryma-jobi; (b) var. Stenocarpa; (c) var. ma-yuen and (d) var.
puellarum (Figure 1) (Jiang et al., 2008).

The variety lacryma-jobi (Figure 1a), sometimes named var. major or ‘bead’
variety, is mainly cultivated in South-East Asia. The features of this land variety are
white to grey-brown, smooth shining seed coat, and large seed size. Variety Ma-Yuen
(Figure 1c) is the major cultivar widely planted in Taiwan, Japan and China. The variety
has brown to dark-brown seed coat, smaller seed size compared with var. lacryma-jobi.
The 2 varieties are principle cultivars in Asia. The var. Stenocarpa (Fig. 1b) and the var.
Puellarum (Fig. 1d) have slender and flattened seed shape, respectively. The latter 2

varieties are not commercially grown.
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Figure 1. Morphology of 4 varieties of the species Coix lacryma-jobi. (a) var.
lacryma-jobi; (b) var. Stenocarpa; (c) var. ma-yuen and (d) var. Puellarum,
bar=2mm. (Jiang et al., 2008)

Germplasm collection, introduction and breeding of Job’s tear have been
conducted in many Asian countries especially China, Taiwan and Japan. In Taiwan, the
Taichung District Agricultural Research and Extension Station (TDARES), affiliated to
Council of Agriculture, is in charge of germplasm introduction and breeding programs
of Coix lacryma-jobi since 1980s. So far there are more than 60 accessions collected by
TDARES (Table 1). The germplasm collections in TDARES are exchanged from seed
bank of different countries include Japan, UK, German and Brazil. Among the

collections, 75% are Japan land varieties (Table 1), which were generous provided by
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Agriculture Stations of Japan. The information of each accessions was kept if it is

available. A brief map of accessions was sort out as shown in Figure 2.

Table 1. The germplasm collections of Coix lacryma-jobi in TDARES

Country Number of accessions % of all germplasm collected
Brazil 8 12.5
China 2 3.1
German 1 1.6
India 1 1.6
Indonesia 1 1.6
Japan 48 75.0
Taiwan 2 3.1
UK 1.6
Total 64 100.0
Komsomol 3k w

Changchun

g Srepo®
Shwormg, [ N0 s
/i e
* Samd @ Baka
f\ e 'jalfauuw P
- Tishbs - 4 '@nymm
=2y Palian K&
o NN

* X'an Moing -
Tawwan & 4
nl r 7 ’
» Nancheng |/

i, ¥
Chosgog® WJ R oy
T Q..

i, \ i

- e ¥
ot . Ehacng Kang LK)
e ns

Kuroishix3 Z &, & &
Akitax2 $x &

Obanazawax2 £ i 7F, L ¥
Mivagix2 & i,

00U x3 4 3]
Nakazatozairaix3 ¥ 2, #8
Mukoudax1 & &, F
Kyotox1 7 #f

Okayamax7 [ L

Ehime x4 & 42

Tokushimax2 & &,

Tokuda & &

Yabakei B} &%, X 5

Other Hatomugix 6 H 4 ¥ 3k

Figure 2. The geographical relation of germplasm collected from Taiwan, China and
Japan. The Taichung No.1 is bred by mass selection method from Obanazawa
Native population (red circle), Taichung No. 3 is bred by hybridization of

O0uU3 (blue circle).
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There is long history of using Job’s tears for medicinal use in Chinese and Japan,
their value and mechanisms are gradually disclosed by modern scientific methods.
According to literatures, the variety Ma-Yuan is of higher medicinal values than the
variety lacryma-jobi (or var. major). Although Job’s tears are imported to Taiwan in
considerable amount, the researcher and Chinese physicians uses local produced
Ma-Yuan variety.

The project, starting from 2012 to 2015, is sponsored to establish the DNA barcode
of buckwheat and Job’s tears bred by TDARES, and to establish the chemical
fingerprint of the 2 crops. The DNA barcode of Coix lacryma-jobi varieties cultivated in
Taiwan is provided here for investigational new drug (IND) application. The breeding
background of Job’s tears varieties and present status of cultivation in Taiwan is

described in the following sections.
Breeding of Coix lacryma-jobi varieties and their cultivation in Taiwan

After the introduction of these germplasm, agronomists of TDARES conducted a
series of field observation trials from 1983. The agronomic traits examined include days
to heading, days to harvest, plant height, height of lowest spike, tiller number, leaf
number, total mid-spike number, non-fertilized seeds, fertilized seeds, grain yield per
single plant, 100-grain weight, seed color, seed length, seed width, etc (Tseng and Kao,
1995; Su et al., 2002; Tseng and Chen, 2007, 2009; Su et al., 2009). During a series of
field trials since 1983, the land variety ‘Obanazawa Native’ showed excellent
agronomic traits. Therefore 5 elite lines from ‘Obanazawa Native’ population were
selected through ‘mass selection’ breeding method and put into comparison trials and
regional trials subsequently. The Taichung Selection Line No. 5 was later nominated as
variety Taichung No. 1 (Tseng and Kao, 1995). As there were 5 elite lines put into

regional trials, one of the elite line ‘Taichung Selection No. 4’ was kept by farmers in
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Da-Ya District of Taichung City. The 2 varieties, Taichung Selection No. 4 and
Taichung No. 1, are virtually sister lines selected from the same population.

During the breeding of Taichung No. 3 starting from 1999, we used Taichung No.
1 as maternal variety, OOU 3 as paternal variety (Chen et al., 2009; Tseng and Chen,
2009). The elite line TC92-9 derived from this hybridization were put into comparison
and regional trials from 2003, and it was nominated as Taichung No. 3 in 2008. It needs
to be noted that OOU 3 and Obanazawa are varieties selected from neighboring area.
The area of OOU 3 is presented in blue circle and Obanazawa presented in red circle in
Figure 1. A linage map for Taichung Selection No. 4, Taichung No. 1 and Taichung No.
3 is presented here (Figure 3).

Observation Comparison Elite lines Nominated
trials trials regional trials andrelease to
farmers

Taichung
Selection No.
4

Selected

Obanazawa e
elite lines .
Taichung

Selection No.
5

Taichung No.
1

Selected and
] hybridized Ed
elite lines

Taichung No. Taichung Taichung No.

1x00U3 Breed No. 17 3

Figure 3. Stages of the breeding of Taichung No. 1 and Taichung No. 3

Now the major lines or variety cultivated in Taiwan include 1 line, the Taichung
Selection No. 4, and 2 varieties, the Taichung No. 1 and No. 3. Although In a broad
sense, they resemble in genetic background. The appearance of Job’s tears Taichung No.

1, No. 2 and imported variety are shown in Figure 4 to allow comparison. Taichung
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Selection No. 4 cannot be distinguished from Taichung No. 1 as they are selected from

the same land variety ‘Obanazawa’.

e X 2% ; W, :
© EURREEHFET _
Figure 4. Appearance of Job’s tears Taichung No. 2 and Taichung No. 1. Whole seeds
(A) and dehull seeds (B) are shown. In figure (A) and (B), Taichung No. 2 is
arranged on the left and Taichung No. 1 on the right. Seeds that imported
from Laos is variety ‘lacryma-jobi’, which can be judged by color of seed coat
(C). Dehulled seeds imported from Laos also shows different color (D).
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DNA barcode of Coix lacryma-jobi varieties

The concept of DNA barcoding is simply to find one or few DNA regions that will
distinguish among the majority of the world’s species (Hollingworth, 2011). In 2009,
the “Consortium for the Barcode of Life (CBOL) Plant Working Group” proposed
portions of 2 coding regions from the plastid genome —rbcL and matK- as a “core
barcode” for plants. In addition to the two core barcoding markers, another plastid
region, trnH-psbA, and the internal transcribed spacer (ITS) of nuclear ribosomal DNA
were also recommended. Each of the gene region had different strength and weakness,
for example the rbcL region is good for recovery and sequence quality but low species
discrimination ability, the species discriminatory power is good for trnH-psbA and
nrDNA ITS. However, for the study of population genetics, more polymorphic markers
are needed. In plastid genes, Small Inversions, microsatellites, insertion/deletion (Indel)
have been reported in species complexes and at the population level (Scarcelli et al.,
2011). However, there has been no report on the diversity of plastids genome of Coix
lacryma-jobi yet.

In order to study the diversity of plastid DNA among Job’s tears population, we
decided to follow the list of primers publisheded by Scarcelli et al. (2011, PLos One.
6(5):19954) in their supplemental materials. Considering there are needs to expand the
list of primers in the future, we use the same numbering primer pairs to prevent
confusing the coding of primers in the future. According the list, we designate numbers
to each primer pair sequentially from 1 to 100. Select the sequential number ending with
1 and 6, which are listed below (Table 2), to amplify different lines of Coix

Lacryma-jobi.
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Table 2. List of primers employed in DNA barcoding of different selected lines or

varieties of Coix lacryma-jobi. (Scarcelli et al., 2011)

Primer coding

Name of gene

m

Forward sequence

Reverse sequence

CpDNA 1F-1R
CpDNA 6F-6R
cpDNA 11F-11R
CpDNA 14F-14R
cpDNA 16F-16R
cpDNA 21F-21R
cpDNA 26F-26R
cpDNA 31F-31R
cpDNA 36F-36R
CpDNA 41F-41R
CpDNA 46F-46R
cpDNA 51F-51R
cpDNA 56F-56R
cpDNA 61F-61R
cpDNA 66F-66R
CcpDNA 71F-71R
cpDNA 76F7-6R
cpDNA 81F-81R
cpDNA 86F-86R
cpDNA 91F-91R
cpDNA 96F-96R
ITS 18SF-26SR

trnH-pshA
rps16-trnQ
trnG Intron
atpF-atpH
atpH-atpl
rpoC2-rpoC1l
petN-trnD
psbC Exon
ycf3 Intronl
trnV Intron
rbcL-accD
ycf4-petA
rps18-rpsl2
psbB Exon
petD-rpoA
rps3 Exon
ndhB Exon2
trnV-rrnl6
trnA Intron
ndhA Intron
ccsA-ndhD
Ribosomal ITS

64
62
62
62
62
60
58
58
58
62
56
56
56
60
56
60
58
64
62
58
60
52

CCACTGCCTTRATCCACTTG
GTCGCACGTTGCTTTCTACC
GCGGGTATAGTTTAGTGGTAA
AACTCGCACACACTCCCTTT
CCAGCAGCAATAACRGAAGC
CCGAARTGATCTATTAATCTGCT
CTTGGGCTGCTTTAATGGT
GTGGAAACGCTCTTTAATGG
TGACAGATCACGGCCATATT
GAACCGTAGACCTTCTCGGTAA
GCTTCWGGKGGTATTCATGT
ATGAAYTGGCGATCAGAACA
ACYTTGAAACAACAACGATTA
GGGTTTRCCTTGGTATCGTG
AAATTCCAAAATCCMTTTCGTC
CACGYGCAATYTCTTTTC
TCCTGAGCAATTGCAAGAAT
ACCTTGACGTGGTGGAAGTC
TTGGTAGAGCTCCGCTCTTG
TCYGCTTCTGGTAAATCAAA
GCAGTRTGGGCTAATGAGG
GTCCCTGCCCTTTGTACA

TRGCTGCTTGGCCTGTAGT
GAGGTTCGAATCCTTYCGTC
GCTTGGAAGGCTAGGGGTTA
GGRGTTGGTCAAGGTACTGC
TTCAAGCTCTTATTTTTGCAACKT
GATGGRGATCAAATGGCTGT
CTGTCAAGGCGGAAGCTG
GCCACAAATGDCCCACAA
TTAYAGAGATGGTGCGATTT
GTTTACACGYGCGCCAAT
YATTGTCAATMTCAAAAATCTG
TGYGCAAAAATGGGATATG
TCGAGGAACATGTRCTAGGG
TCTGGATCAATACCRGCAAA
AATGGAAGTTTAACYCCTAA
TCCACTYGGTTTCAGACTTGG
AAAGTCTCATGCACGGTTTTG
TGAGCCAGGATCGAACTCTC
GACTCGAACCGCTGACATC
AATATCTCTACGTGYGATTCG
GGAATGAGYGGTTTTGTTGC
CGCCGTTACTAGGGGAATCCT

Plant materials

Materials and methods

The 2 major varieties cultivated in Taiwan, Taichung Selection No. 4 and Taichung

No. 3, are the main subjects to be analysis. A Taiwan ‘Bead’ land variety and a UK

accession ABY BS3985 were employed for comparison.

DNA Preparation

Total DNA was isolated from fresh leaf tissue of C. lacryma-jobi using the

Tanbead DNeasy Kit (Tanbead Inc., Taoyuan, Taiwan). The amount of DNA used for
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PCR reactions was optimized by testing different dilutions with ITS primer pair, which

amplified the nuclear DNA ribosomal ITS region (Chen et al., 2001).
PCR Conditions and Sequencing Strategy

Touchdown PCR was performed following “Round I"” conditions of Dhingra and
Folta (2005) with elongation times extended to 40-150 s to insure complete
amplification. All amplicons were generated using Pfu Turbo DNA polymerase
(Stratagene Inc., Carlsbad, CA), which reduced PCR enzyme generated errors.
Automated capillary sequencing was performed by TRI Inc. (Taipei, Taiwan) on each
amplicon in both directions giving 2 x coverage within the amplicon. Only sequences
with Macrogen QV scores (equivalent to Phred scores) of at least 20 were retained.

Sequences were manually inspected in Finch TV vers. 1.4.0 (Geospiza Inc.).

Results and Discussions

During the investigation, we found the DNA regions amplified are identical in
Taichung Selection No. 4 and Taichung No. 3. The closed genetic background of the 2
accessions has been revealed in introduction of this report (Fig. 3).

Therefore, gene regions amplified in Taichung No. 3 was used to compare with
that of NCBI Reference Sequence NC_013273.1 (Leseberg and Duvall, 2009). Of the
20 universal primer pairs proposed by Scarcelli et al. (2011), 18 of them amplified
plastid genes successfully. The amplified regions cover 10.3 % of total chloroplast
genome and are thus very representative and reliable (Table 3).

It has been suggested that in plastid genome, gene regions include Intergenic
Spacer (IGS), Intron and Exon may more polymorphism than gene regions. Among the
18 gene regions successfully amplified, only 6 regions were polymorphic compared

with reference sequence (Table 4), the remaining gene regions are identical. The
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polymorphic loci include trnH-psbA (IGS), rpsl6-trnQ (IGS), atpH-atpl (1GS),
rpsl8-rpsl2 (IGS+Gene), psbB Exon (exon), ccsA-ndhD (IGS). Among the 6
polymorphic loci, 5 are 1GS. The results indicated that for Job’s tears population genetic

studies, plastid IGS are appropriate candidates.

Table 3. Plastid gene regions as DNA barcode for Coix lacryma-jobi variety Taichung
No.3 and Taichung Selection No. 4 . Plastid genome NCBI Accession FJ

261955.1. was employed as reference sequence for alignment.

. . Sequence region corresponding
Name Location |Type Identities (%) GAP .
to reference accession
trnH-psbA  |LSC IGS 742/743 (99%) 0/743 140315-140745//-312
rpsl6-trnQ |LSC IGS 1501/1502 (99%) [0/1502 5591-7092
psbC Exon |LSC Exon 1194/1194(100%) |0/1194 10551-11744
trnG Intron  |LSC Intron 667/667 (100%) |0/667 14428-13762
rpoC2-rpoC1|LSC IGS 799/799 (100%) |0/799 27396-26598
atpH-atpl LSC IGS 831/832 (99%) 1/832 34725-33894
ycf3 Intronl [LSC Intron + Exon |880/880 (100%) |0/830 45418-46300
trnV Intron |LSC Intron 582/582 (100%) |0/582 53435-54016
ycf4-petA  |LSC IGS 918/918(100%)  |0/918 61041-61958
rpsl8-rpsl2 |LSC IGS + Gene  |1463/1465(99%) |2/1465 68189-69652
psbB Exon |LSC Exon 956/958(99%) 2/958 71546-72503
petD-rpoA  |LSC IGS 505/505 (100%) |0/505 81697-82201
atpF-atpH  |LSC IGS 812/812 (100%) |0/812 107719-108530
89701-90473
ndhB Exon2 (IR Exon 773/773 (100%) |0/773
133837-133065
95297-95586
trnV-rrn16 |IR IGS 290/290 (100%) |0/290
128241-127952
98488-99311
trnA Intron  |IR Intron 824/824 (100%) |0/824
125050-124227
ccsA-ndhD  |SSC IGS 746/747 (99%) 0/747 110109-110855
ndhA Intron |SSC Intron + Exon [1071/1071(100%) |0/1071 115169-116239
% of amplification 10.3% of plastid genome (15062 bp sequenced)
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Table 4. Gene regions that shows polymorphism between the variety Coix lacryma-jobi
L. variety Taichung No. 3 and the reference sequences (Leseberg and Duvall,
2009) registered in NCBI Genebank.

FEATURES

trnH-psbA
GGATTTTCTCTTTTTTCCATTCATTATTATTCTATTTATTCTGACCTCCATACCTCGATCGAGA
TAGTGGACATAGGATGCCACTCTTTAAAATGAAAAAAGGAGTAATCAGCTGTGACACGAAA
AAAAACGAATCCTTTTGTAGCTCGTCATTTATTGGCAAAAATCGAAAAGGTCAATATGAAGG
AGGAGAAAGAAATAATAGTAACATGGTCCCGGGCATCTAGCATTCTACCCGCAATGGTTGG
CCATACAATCGCGATTCATAATGGAAAAGAACATATACCTATTTACATAACAAATCCTATGG
TAGGTCGCAAATTGGGGGAATTCGTGCCTACTCGGCATTTCACGAGTTATGAAAGTACAAGA
AAGGATACTAAATCTCGTCGTTAATTGAATTCAGAATAGAAAGATTCAGAATAAACAAAGA
AATACCCAATATCCTGTTGGAACAAGATATTGGGTATTTCCGGCTTTCCTTCCTTCAAAAATT
CCTATATGTTTAGGAGAAAAACCTTATCCATTAAGAGATGGAACTTCAAGAGCAGCTAGGTC
TAGAGGGAAGTTGTGAGCATTACGTTCGTGCATTACCTCCATACCAAGATTAGCACGGTTGA
TGATATCAGCCCAAGTATTAATAACGCGACCTTGGCTATCAACTACAGATTGGTTGAAATTG
AAACCATTTAGGTTGAATGCCATAGTACTAATACCTAAAGCAGTGAACCAGATCCCTACTA
rpsl6-trnQ
CCTCTAATTTCATTGCAAAATGGTATCGAGAATTGATCCAATATGGATGGAATCATGAATAG
TCATTGCTTTTGTATACTAATTCAAACCTGCTATCTATGGAGAAAATTGGATAAAAGAAATA
AGTATTTATCGGGGAACGCTCTGCAAAGATACAATTTATTTAAACCCATATTCTATCATATG
AATGAAACATAGTTCGAAAAAGAGGAATAAAATAGTTTACTTAAGACTTATTTATTATTATT
ATTAAATTTCCATTCTCAACAGAGAACTCAAGATGATCAATCCTGAAATGAGAAGGATCGAC
TCTTTCCCAACAAATAAACTATCAACCTCAAAAAAAGTGGAATTAATTTTGAATTAATTTAA
TGAATTAATATATTTTTCTGTAACAAAAACAATTAACTATTAAACAAATAAGCTATGCCAAT
GAAAAGATTGGTCGTTTTTGGGTAGTTATAAAATTCTCATACTTCTTCGACTCGAATAACAA
AAAAAATTAAGGTCTTTGCTTTTACTTATAGCATTCTTTCTTTTAGGTAAAAGAAAGAACTAA
AAATAAAAAATAAGAAAAGTACGATTTTTTTCGAATCCATTCTATCCAACGAACAGTTCTTA
CCTTAACCTTACCGAAATGGATCATTCTGAATATTTAAAGAATCACAATATTTAAAGAATCA
CAGATCGAGATCGTTTTCGCTTAACCAAAGAAAAGAAGGACGCTTCTTTTTTACTAATAATA
CAAGTTTACTAATAATACAAGAAAACAAATAATACAACAAAAATCTATCTCTATCATAAAG
GCATAGATCTCATTTTCTATACAGTGTTTTACCTCATTAAATTTTTTTTTTTTTCAATCAATTC
GAAAGTAGAGTAGACAGAATATATGAATTTATCTCTAATCCTCACATTCCATTGATTTAGAA
ATGGATATTTGCAAATCAGATAATACCTAAAATAGAAAAATAGAGTCCCTATCCGTAGAATG
GAAACCTTTTTCTATTTTTTTCGCGCCGATCTTGGTCAAAAGTTTTAAGGCCTGTGCTGAAAC
TAAAAACATCCTACTCTTTAATCTGGCCATGAAACATAGAATTAGAATACTCCCCCTCTTTTT
TTTACTTACTTTAGTTCTTTAGTTTTGGGAAAATAAATAGGGGGGTACTTCTTTTCTTTCATAT

43



EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

TGGGTGTCAAATGGATCCTGTAAGAATTCCCACTTCATAGATACGGGGTATAAAGTTTATCC
AAAAAGTTCAAATTTCAAAACACATATTCAAAACACATATGAGTAATGAATAGTAGGGGCA
TATCCTGAATGTGCCTGATAGACAAAAATTTTTAATGAAAATAAAGATATTAAATTTTACTG
GACTTGACACTTTATTTTTTGTTTTCTGAGAAAGAAAAAAATGCTTAGAAATGCATCTAATCT
ACGAGTTCATAAGAGATAATTATTCTCTTTAATAAACTTTTTTTTGTGTCGTGCAGGGCACAA
TACGATT

atpH-atpl
TCGTGTCAAAAAAAAGAAATGYTIAaGGATACAATCAACCAAGAAATTATTACTTCCAACTTC
TAAGCTCTATCGGGTAGAAGTAACTAATAAGTACAAATAAATGATAATCGAAATCGTTCGA
ATTACTTCGAGATCTCGTTTTTAGTTTCTAATCATTAGAGGTTTGTTTGTGTAAATCCATATG
ATTCTCATTATTCTATTTCTCTTTCTTTTCAACCAATCACTCTTTTATTCCATCCTTTTTTTTTA
CTCTTCGATATCTTTGAGTTCCCATTTTTTCCCCGTCATCTAACATAATAAAAGACGAAATAC
AGGAAGAACCCCTATTGAAATCGAACTAATCCAAATCCAATAGGAATCAAATCAAGATATA
CAATTGATAACAATATGCTGCATAGAACTTGATATGGAATCCAGTTCCATATAGAAGGGAAT
TCCATATATCGGATTAGATAATGAATCTAACTTAGGAATAAAAAAATCCCATATACATCTGT
TTCTTCTATTTTGTTTGCGTATTTTCTCATTTTCTATTGAATCCGATTCTAAAATCATTCCTTAG
AAAGCCACACAAAAGATGACTGTCTTATAGGCATTAAGGATATAGATCTAACCTGACTCCGC
CCCCCCTGAATGCATATATACTTTACCTCTTCCATAATATAGTCTATTCTCTCTCCTACAACTC
TAGGTTGTATATTCATACGCCTTTCGAACTATTTAGTTTTCCAACTAAGAGGATTATCCGGAA
TCATGCATGAATTGGGCTAAGCTAAAAAAAAAGACTATTTCAAAAACTAGTTAATTCAATGA
TGACCTTCCATGGAT

rps18-rpsl2
AACAGGGCTCGTATTTTATCTTTCTTACCATTTCGTAACTATGAGAATGAGAAGCAATTTCAA
GCCCAGGCAATTTCAATAATTACTGGTCCTAGACACAGAAAAAATAGACATATTCCTCAATT
AACACAAAAGTTCAATTCCAATCGAAACTTAAGAAACTCCAACCAGAATTTAAGAAACAAC
AATCGAAACTTAAGTTCCGATTGTTGATGTTTTATTCGAAAGGCTCAGACTCATATATAAAG
AAAGTAATCCAATTTTTATTCTTGTGTTTGTTATAAGAAAAAAAAATGGGAAAAAAGAAATA
GTTTTTTTATTTATTGCAACATGCTCGTAGATTCCTACCACTTAATCTTATTTTATTGTATCTT
CCCGGAGTTCCCTCTCCGGGAATTCGGTTTTAATTATTCCTGTATATTACTTTTTTATCCTTTA
ATTGATGGTTCTTATTTTATTGGAAATCGTGTAAAGATTATTTGGATTTGATACAGCTACTTG
TGCAAGCATTTTACGATTAAGAATCAATTCCTTCTTGGATAGATTGTGTATTAATTTACTATA
ACTATTGAATACGTTATATACCCGTGTTGCTGCGTTTATCCGAGTGATCCACAAACGACGAA
AATCCCTCTTTTGCCTGCCTCTATCTCGATGAGAAGAAACAAAAGCTCTTCTTACTTGTTGAG
TAATCATTCGATTAAGTCTTAAATGAGCCCCTCTAAAGTTTGAGGCAAATGAACGCATTTTT
GTTCGTCGTCTCCGAGCTATATATCCTCGCGGAACTCTGGTCATTGAATCAAATTAACCTTAA
TGAATAACTAATGATTTCTCTTCTTTTAACCCTCTTTTTTCCAATTAATAACTAAACGGATTAT
TCCGATATATAAAATATTAATTCCAATGGCTTTTGCTACTATAACCTTCCCAACCACGATTTT
TTATTCTATTCAGTTATTTCGCATAGAAATAACAAATTCTAACGATACTAAAAAAACAGTGG
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GTTCCTTCGTTTTTATGGTTCCCTTTTAAACGGCGAGGCCCTCTCTATACACCGGAGCCCTTT
CTTTCATTTCATCAAAAGGTATTGTGAACTTGTATAGTTCACATTCTTTGGCTCTACCTATCC
ATTATAGAGTAAATAACTCTTTTCACAATAAGAGTTATTCATACAGTGACGGTATTTAATTAT
GAAAGTTGGCTAAGTAGCTGACCCTTTAGTCCGTTCTTTTAAGATAAAGGAGCATAAGCCTT
TTTCTTTTTATTACTATTTCCTCCGCTTAATGGATAACCATTTGTTACCAATGGGGGAATTGCT
TCTTCCAATCTAGATGATTGGATTTGCACCAAAGGAAACCATAAATTCCATATACCATAGAA
ATCTAGGATAGAGAAGCTCTATCCTATTCATTGGTACCGATCATGGATACTTCAAAAATTTT
ATTATTTGTTGAACTCATGATCGA

psbB Exon
TTTGGCTTTGGTGCATTTCATGTAACGGGTTTATATGGCCTGGGATATGGGTGTCCGATCCTT
ACGGACTAACTGGAAAAGTACAAGCTGTAAATCCTGCGTGGGGTGCGGAAGGTTTTGATCCT
tTCGTTCCGGGAGGAATAGCTTCGCATCATATTGCTGCAGGTACTTTGGGCATATTAGCGGGC
CTATTCCATCTAAGTGTCCGTCCGCCTCAACGTCTATACAAAGGGTTACGTATGGGCAATATT
GAAACTGTACTTTCCAGTAGTATCGCTGCTGTTTTTTTTGCTGCTTTCGTAGTTGCCGGAACT
ATGTGGTATGGATCAGCAACTACCCCAATTGAATTATTTGGGCCTACTCGTTATCAGTGGGA
TCAGGGATACTTTCAGCAAGAAATATATCGAAGAGTTAGCGATGGGTTAGCCGAAAATCTTA
GTTTATCAGAAGCTTGGTCTAAAATTCCCGAAAAATTAGCCTTTTATGATTATATTGGTAATA
ATCCGGCAAAGGGGGGATTATTCAGAGCAGGCTCAATGGACAATGGGGATGGCATAGCTGT
TGGATGGTTAGGACATCCCGTCTTTAGAGATAAAGAAGGACGCGAGCTTTTTGTACGTCGTA
TGCCTACTTTTTTTGAAACATTTCCGGTAGTTTTGGTAGATGAAGAGGGAATTGTGAGAGCG
GACGTTCCTTTTAGAAGAGCAGAATCCAAATATAGTGTTGAACAAGTAGGCGTAACGGTGG
AGTTCTATGGTGGCGAACTTAATGGAGTAAGTTATTCTGATCCTGCTACTGTAAAAAAATAT
GCGCGGCGTGCTCAATTAGGGGAAATTTTTGAATTAGATCGAGCTACTTTGAAATCAGATGG
TGTTTTTCGCAGCAGTCCAAGGGGTTGGTTCACTTTTGGTCATGCTACCTTTGCTTTGCTCTTC
TtTICGGACACATTTGGCATG

ccsA-ndhD
GGGGGTAATGAGGCATGGGGATCCTATTGGAATTGGGATCCTAAGGAAACTTGGGCATTTAT
TACCTGGACCATATTTGCAATATATTTACATAGTAGAACAAATCCAAATTGGAAGGGTACGA
ATTCCGCACTTGTAGCTTCGATAGGATTTCTTATAATTTGGATCTGCTATTTTGGTATCAATCT
GTTAGGAATAGGTTTACATAGTTACGGTTCATTTACATTACCATCTAAATAATTACATAACAT
AAAATAAAACCCGAAGGTTTTTTCCTTTTTTGTTTGATTTGAGAACCCTTTGAAAAGACGTTC
AAGGGGTTCTCAAAAATGCGAGATAGATCTAATTAGACTTTTTTACTTTTTTCTTAATTTTTT
ATTTTTCCACTCTGGAATATAGAGCGGACTGGTTAAAAAAAGAAAATCCTATTTAGTATAAT
AATTGGATAATAGAACCTCTACCCTATCAACGGATAGAGAGAGAACAAAATCTGGATAAAT
ACCAATTCCTATTACTGGTAAAAAGATACAGATTAAAAGAAAGAGTTCCCGTGGTCCAGAAT
CTACAAAATTTTTGTTTGGAACATTAAATAGCTTGTAGCCATAGAACATCTGGCGTAACATA
GATAATAAATAAATAGGAGTTAATATCATTCCTATTGCCATTACAAAAGTAATTAGCATTTT
TGGCATTAACATAAATTTAGGACTAGTAATTAGTCCAAAAAAGACTACTAATTCTGCAACAA
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As ribosomal internal transcribed spacer (ITS) has been shown to reveal higher
discrimination power compare to plastid gene regions. The nrDNA ITS gene regions
were cloned, sequenced (Table 5) and submitted to NCBI database (accession number
KC181916, KC181917, KC181918, KC181919, KC181920 for Taichung No. 3,
Taichung selection No. 4, ABY BS3985 and 2 Taiwan native accessions, respectively).
Of the accessions we analyzed, there were four C-T transitions observed scattering ITS
region. The ITS sequence is indeed more informative than other plastid gene regions in

the varieties we tested.

Table 5. DNA barcode of Coix lacryma-jobi variety Taichung No. 3 and Taichung
Selection No. 4. Sequence of the partial 18S rRNA, internal transcribed spacer,
and partial 26SrRNA are identical between the 2 varieties.

Accession KC181916, KC181917 for Taichung No. 3 and Taichung selection No. 4, respectively
FEATURES

18S rRNA partial sequence <1..150>
Internal transcribed spacer <151..721>
26S rRNA partial sequence <722..804>

CGATTGAATGGTCCGGTGAAGTGTTCGGATCGCGGCGACGGAGGCGGTTCGCCGCCCCCG
ACGTCGCGAGAAGTCCATTGAACCTTATCATTTAGAGGAAGGAGAAGTCGTAACAAGGTT
TCCGTAGGTGAACCTGCGGAAGGATCATTGTCGTGACCCTTAAACAAAGCAGACCGCGAA
CCCGTCTCTCGTGCCATCGGGCTTCGGCCCGGCCGAAGGCCCCCGAGCTCCGTCCCGGGG
CGGAGGGGCCGCAACAGAACCCACGGCGCCTTAGGCGTCAAGGAACACTAATGCTGCCTT
GCTCGGCGGAGCGGTCGGCCTGCCTTCCGCTCCCCGCGCAGCGATGATATCTTAATACAC
ACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCAAAATGCGA
TACCTGGTGTGAATTGCAGAATCCCGCGAACCATCGAGTTTTTGAACGCAAGTTGCGCCC
GAGGCCTTCTGGCCAAGGGCACGTCTGCCTGGGCGTCACGCCAAAAGACACTCCCAACCC
ACCCCCGGGGAGGGACGTGGTGTCTGGCCCCCCGCGCCGCAAGGCGCGGTGGGCCGAAGT
TGGGGCTGCCGGCGAATCGTGTCGGGCACAGCACGTGGTGGGCGACACCTAGTTGTTCTC
GGTGCAGCGCCCCGGCACGCAGCCAGCACATCGGCCCTAAGGATCCATCGGGCACCGCAG
CGCACCGTCGCTCGGACCGCGACCCCAGGTCAGTCGGGACTACCCGCTGAGTTTAAGCAT
ATAAATAAGCGGAGGAGAAGAAAC
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Conclusions

In this article, we reported the breeding process of Coix lacryma-jobi and the
genetic background of Taichung No. 3 and Taichung selection No. 4 in Taiwan. For
DNA barcoding of these Job’s tears varieties, 18 plastid gene regions and nrDNA ITS
are successfully amplified and sequenced. At species level, these gene regions can be
employed to discriminate Job’s tears and other species. However, for discrimination of
Job’s tears at variety level, we recommend the 6 polymorphic plastid loci and ITS that
showed higher resolution. The variety ‘lacryma-jobi’ and ‘ma-yuan’ can be
distinguished by their seeds characteristics, which are clear indicators. Presently, only
the ITS sequences were deposited in NCBI genebank. The plastid genes polymorphism
among different accessions of Job’s tears collections in TDARES is still under

investigation.
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Development of Plugtray Seedling Production for
Organic Tomato Culture

Chen-Yang Tai, Yi-Fong Tsai, Chun-Wei Chen and Jeng-Hong Tsai

Abstract

The topic of this study was to investigate the effect of different cultivar ("Red
Barbarians” and "Seed No. 8"), plugtray size (60 cells and 128 cells), and media

application (peat, coconut fiber and TDAIS test No. 3) on the growth of organic tomato
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seedlings. The results showed that using 60 cell plugtray with efficient organic liquid
fertilizer irrigation had the better seedling index in both cultivars (0.164 for "Red
Barbarians” and 0.094 for "Seed No. 8") than 128 cell with conventional cultural
method (0.101 and 0.077). However, using 128 cell plugtray with peatmoss combined
organic liquid fertilizer irrigation, the seeding index (0.091 and 0.06) is slightly worse
than conventional treatment. Therefore, the optimal organic liquid fertilizer will be
adjusted owing to the cost consideration for the further study. We hope to increase the

quality of tomato organic seedling and take this result as a reference for production.

Key words: Plug Seedling, Organic agriculture, Tomato.
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SE—HE - IEERSESRIET A EHEREHE - AR TA S ORI s
fR&H LMEERAERH(20-20-20)  LATR B8 DURAE EEE T A B HEFEAC 22 HEHE6 R (B — ~
=~ VU#E) » ‘P2 4300~500 cc > ARG EEAC &R ETEH 2 EM B -
HIRSH S ETRE T VEHE -
sAEIAE R TIA

[RIBTE{L S5 14 ~ 21 K28 RFA [F] Etiche ] - H Spa 2 R @ Ok & e
Al A H RS ~ R~ th R IR ~ SEE DU R 2R ERE
LimgfE A Rl 2 £ EIR - SRS EEEET R A (GRS + H N Ef
Rz B/ EEEZEE) x eARaZVIEE] > DAOTAT Rea Al E R B 4 e P

AWRICER I E R iR > B RlESR ~ Bk~ §1  $5 e g - Hop DIk
ANEEEE  NAEEZAZORIOEERT 420 nm FEEE > JEH 2R
AT ENE L& - FAFET RO EIE LSS L a & - ARE
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B Walkley-Black’ A MI7E - /1ME 2 pHIEEIEEZE R (EC) - PAL * 10ELFIZEHU%

FERUEME -

B/ NEFTSBIRE R T iR - Epa A R - A LUBI B HT 2 A

Eg#(Duncan’s New Multiple Range Test) b i Fil i = 72 B -

* 1. AE R s R m

i T ATy SRR S E R AHERC R
Al &9 60 Bt AERORAE 2 ]I
A2 4T 60 Pl 35F  AMERNIRIE 2 7HE
A3 &L 60 AR AERORHE 2 ]I
A4 AT 128 T AERORHE 2 ]I
A5 4T 128 Pl 35F  AMERURIE 2 ]HE
A6 &I 128 filb4s, AERORHE 2 ]I
AT 4P 128 T {EERRER e — BT TE
Bl  fEi 85t 60 Bt AERORHE 2 ]I
B2  fEi 85t 60 P 35F  AMERNIRIE 2 7HE
B3  fEi 85t 60 AR AERORAE 2 ]I
B4 fEi 85t 128 T AERORAE 2 ]I
B5  fEi 85t 128 Pl 35F  AMERURIE 2 ]HE
B6  fEi 85t 128 filb4s, AERORAE 2 ]I
B7  TEm 8 9% 128 T {EE2AER s — BT E

N STEFEEMEAER > BASRMERE - FEESEIRARER - FTUEEENE
EFERARE RN - HATEbEE ARG RS B RR TR0 >t ml A IR
H R ia S gr B R 1% - Herdl S R - R EEZ0E
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ATREESE — i R AR FE R 2 P S HE A

7 o BRI - SSASER SR 2 Ea A+ A 2 KSAHEEY) » AfE -
RZZEREARIE ~ 5 - B~ SRIFEEMR} - ISR S B AR B 1Y 3SR R SR AR
BAEENE  TESTEAR N ERESEAER 2 ERE o TTRER ERRR
BRI - RER S FYIE & i - AsBatR R EJe R £ - BPAE R a3k
=REVE  ETEARSIT T RS I A E A A -

R A RNPUNY G | WERERESTAR - Rt FHE RS
EIRGERE TR > R LSRN i - S mieER - 7
HA SF H R FE A > i DL25~75 ppm 2 KNOs > & B HA B F #8 & A (20-10-20 2
20-20-20) 50 ppmiifi F » ASTHERH F & RT3 F5125~350 ppm - F R SE By iB<F H IR E A
TEERKEF A N st EBEEYE - @K L ERIR S AR
EH RN WEFEEAALYERELHEZ B - Wt » SHECA S ORI
Fra AR T 2 AR A A VR A A -

Rl M ESRATERRENE » M8 U A B 8 Figed35% /1E (TC3)
HF=FEEARENEEERZNE > SHREEE T EH BRSSO - H
I8 B 2 AR B B R My RIF IR ek = JER B M E RV E S £50.29
dS/m > pHE /57.04 » HE &8 587.5% @ a8 51.02% » $1280.46% » §55 &
F56.1% > $£58 550.53% - A4E B AVEE S £50.07 dS/m > pHIE /48.34 - ‘AIE S
581.1% » &8 50.001%  $FEE81.27% @ $55 8 550.55% © §£5 8 550.19% -
RIS /B (TCI)HY B EE £52.64 dS/m » pH{E 546.64 - IS &8 575.6% »
B e 2 50.62% > $IEE8.31% > 532 /5.70% > $EEE F52.47% - FAHEHEIE
BT F10.9 dS/m - pH{E 54.30 » EaE 51.98 g/kg » e &= 031 g/kg e =
5.04 g/kg © $5= 8 R1.22 g/kg > FEEE £50.95 g/kg © FERIFTRE R T - EFIAA
EHRAEE Ry Ze At R ARt - (BEAERS B 2 - MBI T (M EA LA
20-20-20) Rk /R I A E 72 o SSS R R A HORACEC 7T DR S Sy - HAREROR
AESSHTA0T © BB 551.8 dS/m » pHIE 54.65 » E &8 520.2 g/kg @ #ia S 50.92
o/kg > $HEE10.6 g/kg © $5 & Fs1.23 glkg > $EEE #51.02 g/kg -
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% 2. ST B LR

P EC P K Ca Mg oM
e P dsim) %) ) %) (k) (%)
Jere 7.04 0.29 1.02 0.46 6.10 0.53 875
ik 8.34 0.07 0.001 1.27 0.55 0.19 81.1
e, 3 5% 0.64 2.64 0.62 8.31 5.70 2.47 75.6
% 3, HHERINE T S B

- . N p K Ca M EC
AR J

H
(9/kg) (g/kg) (g/kg) (grkg) (g/kg) P (dS/m)

AiESuRIE(EEE) 202 092 106 123 1.02 465 518
FEAG R AR 1.98 031 504 122 095 430 109

HERENNEREETCRE

a2 A [F] I A IO e PR S ~ FEH -~ st EERf S Rt MR A
REML - DI R - A RZEEEEE - A RE L
IR~ FERE - L EEDEREE Ao M AN E Y A REB(LBUR(E— ) A E
Hi AL K R A 85 g DU B 71 E 6018 /iR L & A T & U =
HFALKB)EF NS FEER BT BFTARM BRI - B
IR B LU SR 718 12818 U Bl (B ERRE i B & (AT & BT) > K LURR £ /ME
128187 lc & AE SURHLE I & (A4 5 B4) - — iR B s i T-Aafs ) > 7
BEEAR  BOHEANESRA > ZELRGIIREAVRE  miETAEE &
TEfL I SF BT R ZIE AT - M E s P Bt i E AR E E T
o —fRIME » TSR ENTENEERS - HEIR 8N E - A ERAVERE
REST > AEREE ST ~ KT RARBI A R - HASER(E— R ) BUn A EE
e (ST 2 R fR B 855E) ] > $9 LA60AS ) i R S TR TR (R S (PR T 1% 21- 28 K) F A 41
PR ~ FERE ~ it b EREEER Rt R Y AR R ERARIEHY 1288 /R o (RS
HI 2R R B )
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g

HERENNEEERKREZRE

— R R A S FTE ST BT ERSH - (TR (D) FREREHER (5)
REELRW] > (W)RE ] - 28 & R e e R4AER R4 EE Al - (2
HlEER sl B A HE RVEEN - MEHEEELSH A RERSE > TIEE
e H B > A B DA RE RSB VU A A F R S A e Z A B MR > BRI RS
VUl LR A [F R E U A B IR HEE RV e E h s LR
O~ o EESEZEE st N EREZE MR Sl e B AR IR B - DURRR 19160
&R BC & A S BURAL R B & (AL RIF B4 - IR B RS MR b Ry e B LA
JERR 1/ ME 12818 L S BERAC R B (A7) USRI L7 E 12818 iR B & H
P RURAC R B E (A4) o T H B B AL 5 (5 F o et 355 s IR A /1B Y6075 2128
TR HEE (A2 ~ A3 ~ ASKAB) » fEfRrs ~ SOl ~ Hh EE[EZE ~ # T EfRZEE S8 it
B FEIHRRIUAH /T8 EAR (AL ~ ARATCEREEER - 90L&
TERE B L R AR » RIEEERCART & (B048) T » ek i 4128 (5 F Al
K P 3S H ME AR A A

x4 REVE RSB FITALER A R M S 2

;

Treatment e e o bEZE M NEZE @A TR
cm mm (g/plant) (g/plant) index
Al 11.84a 3.450 a 0.260 a 0.098 a 0.164 a
A2 7.39¢ 2.490 bc 0.100 cd 0.033 bcd 0.078 b
A3 2.8le 1.388d 0.010e 0.001e 0.051 ¢
A4 9.33b 2.623 bc 0.153 be 0.048 bc 0.091 ab
A5 5.94 cd 2.238¢ 0.063 de 0.020 cde 0.063 bc
A6 4.15 de 1.650 d 0.023¢e 0.010 de 0.055 bc
A7 11.82a 2.840 b 0.170 b 0.058 b 0.101 ab

WETLEETEE - (FOtHRE + L NEREZ /i i 2 E) < 2 tRazY) &
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&= ~ RESE R E N ALE AR B R

FH T R 5 VU S SR A Tl e 85 AR B M IR 2 S A &S R - (R el < PR
KM ~ st B EFHZEE - N ERZEE R S TR EE R IR b LUER 171860
&R & A RS RORAL R (B1)REL 4T « B R EAS IR b R ¥ IR TR DL
JERR 17 M E 1284 R EC & LER R B (BT) » LUSUJE SR T/ B 1284& U Bl & A
= SUR AL PR B (B4) - 111 HL B i P 5 6 FH  CScati 355t R Al A/ B Y 6045 50128
fER R # (B2 ~ B3 ~ B5B6) » {EifE ~ XFH ~ it EEIRZE ~ N ERHZEE AR it
TR HIRRIRRE 7 B EAltpa 2 (B ~ BAKBT)EZ# & AR - AN G
TEAE TN e - BIEAEECAR R (60FE) T » oA e B A e £ 85 (5 A
AR SRR S M E R A R R

M4 B R EAVERL T S - SRS RS B AR - s
Hz R FERAR S ~ i BRI ~ O E RAETYESE R R AHEEEE
HERIR A G RE Y SR E Y REMEE (WY E S H8) %
BIEE > KEMORITEGWIEEE - AL EEY S B IER T E - B
AREERGE REUR - A EE i antE 2 A UE SR /1B 604& ) HE ie &4 T = U AE
PRI A hn > BB TR LUR R 1718 1284% 7 U AL & 1 LE2ARH(20-20-20)
PRI B - AEE A EEE T HERAEE - BUnIA SR VR RS
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BTG REY B 101 IR BT AR S R e iR
ATHFECR A% (6018) /i Bo At 2 Atk BOR AL ZE T =0t il DU BER 5
B ETRE i R Ay e

T~ AEJVE R E e 8 JE AT U eIk B 8

Treatment e o M bEZEE M NEZER %’Eé.\.ﬁi‘éé‘%‘a:%z
cm mm (g/plant) (g/plant) index
B1 12.60 a 3.050 a 0.210a 0.055 a 0.094 a
B2 8.35b 2.670Db 0.133 Db 0.025b 0.062 ab
B3 2.97d 1.340e€ 0.010c 0.001d 0.045b
B4 9.31b 2.360d 0.123 b 0.028 b 0.060 ab
B5 6.51c 2.200d 0.053 ¢ 0.015 bc 0.053 b
B6 4.00 d 1518¢e 0.018 ¢ 0.006 cd 0.048 b
B7 12.00 a 2.570 be 0.150 b 0.043 a 0.077 a

WER e (EARRS -3 T I E R 1 3o E )X Rt £

— e —t—t

VB R R 8 SR A R E AR E

RN e

G ARG REUR - AEAEE L - SRR - AR E AR
SRR > HP DRI AHBOA T (6018) 7l (EFTER LM EECE AR At

[ N
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S RO EERE DT = HAR Gt e FE B E R (5] g 73 1) Ry AL 2 HY0.672 J T 857
[90.594 » Fy A [EI R B IR AT - BN IR128ME TR < /U i an'E (0.101
0.077) - MMAIFH128) Ut » (ERER LBl & AMRIEEE TR BEEHETS
#(0.091 520.06) Al = AT TR < BHHEERHE - MRS B0 8w - 200
BRI LR e R FRFERRG SRS BY - JFE Rty a  HamE
Rt FEFENERAT - BRUGEHEFAR N EEN AR SZORAE - B0 HE
B RERE RS ER - BRI ARSI R SRS E 2 275 -
20034F:8 [ R I3 17 T B SE S8 (EEC, No. 1452/2003)(E1E » A/ E YA 7 0%

AEFA A - HRTZE A RS 2 H o+ - AFRLUER BHuwRE

BRI AL R SR A T v 85 I (8 AR A T A R L R B AR - 55
FHEL YIS A AR fE 2 A8 (E mfE > CEM MR E R B2 EFWEN
AR - RERHEREES - HRSEREHE R R GHEEEN 2 2% -

N

1. EI5ESF - foffEHH - BREEE 1993 FHhn VB E W EEEEEESARYSH =
B (1):29-32

2. ZENME 1988 HHi/EHMEAC [EEEYENRTHET S ESE  p.188-202 -

3. EEM-F/NFE 1994 OREHHEEE R RHEERS CEE  EEPHCER
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IR > RS ST TR IR R RIS - (RIS & B IRLER
SRR » 208 H ATRE SR SRS A4 2600 B > F SRS B A A e o 22 4
(96.86/°EE) » HIUR FI Y HA(S 2540 (46,940 B FI F0H1485 (23.90 LA ) @

[ e S PRI A A B T R T IR T 0 R i B (1 ~
H~ RS E S o B RAYAE B LA IR (R RS R R A S Sy S
GamE S RO | SREE S E LR ~ O B - BUEEIRE® . 2%
B R R A R R R A AR S B ~ AT B &) K B 4 (LB (phenolase) 4%
ARERE S 2 R (RS LS YEEE(PPO ~ PPD)fE I bRGHHE —fR
(orthoquinone) - [fii {4 BA L ByiE YA B S e AL B X MEAR S © BB R (E i
FRATFRERGERE R AL - I RAR TER MY B ES > A2 28 - ZHSER
R 4 i S vk OO Rk R I e m R R TEA R A
LD s SRR K RAH R S B R R T 4R S 8 -

T B SR S AR A T B R RS o H P R R BRI 1 R i EL
VAR o SR IR (2 ) R K R B R R (B R RS R A
PR > EAME A TR S - U 2 FESCE S IENEE T » Ml L@ E S
EEIG AR SRR E > B RESEEIE TSNS E R RE > LHEEE
FER ERRIUETE H & B X s E s g A R HEE EEMrvRS - Wit -
A BB RESRSER A B B MR TS TR B R R
B2 WREEORI S I S 2 070% TR S R TR RS o T
B RS -

A E
— ETRUREHRESR SRR R RE B L RE

P 2 s g P O BSR4 - 5°C 125 °C BRI AE e 1R 18 HARFR
R HER2RIR25 Clly ksl R B R 511.3% - SCIasf I /58.3% - 553 KMt
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Fig. 1. Changes of quality of different temperature storage chayote.
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TEAEEZECERBMLITIH - BESRSEAE5 Clyii SH IR B o B MY Iz ke =
WP AE R T kD > el 7 R 14 (6 %542.25 mg - 100 g™ FW > B3k A1769.53 mg - 100

g FWIE/139.2% ; 25°C i B HIE A IS, - B3 K144 E RC A BE K E350 pg -

g FWIE/49.7% (BI1C) - $iE LA ST (LY - 5°C BREHAN 7 SEFRDPPH E HHALAE
125 C R S o EAERTEL~3K T B EHUIGIN#E: » H 253 KR =1E33.1%
Fe22.7% » 2 1%5°C pr BRAH BEZ M s R M f A > W725°C T 2 BE SR s I e i
7553 ([El1D) -

HEZEERH IR EE & BRI LR NI 1% EER AL EHavER g » 2L257C
B RS > M5CRBAITEETRE S 83,525 ng - g FW - BORHTHR
AR E 83,200 png - g FWHSIN T 325 pg - g FW ([E]1E) - fE4E AR TERESE (L5 -
a5 C B25°C PR3 B b 2 ke 1 B i k) > Eorr25°C R/ DL il s > Bk
Kt HEEIFZE26.7 mg - g'FW » BRI 2 FESA 2 & 857.5 mg - g FWIk/ D T
53.6% ([E1F) -

— TEAARHREESE R RE RS

TK2NEF ~ 5°C A A4/ N K 5C 2 B2 4/ NFHL & TR oK = fETE4 75
B BESE RS C ~ 2RI HARER - B4R 5 B SPAD-502:E1E ~ /A FRDPPH
HHARET) - #4ERCAE - HRESE NN IREES B MEE 2% (#H
LISC = A4 4/ NEHRD & TS IR K TR A 40 A s 4 4E 25 C4-8:65.93 mg - 1009 FW
I E R A7 1B P R /K 2/ NI i FE4H < 8:53.72 mg - 100 g FWH LR B i = (F=21) 5 15
HAMBERIR T /NMEEE 2= ERRZER - S LEUE WIS (E2A, B, C) -

EHESEELA25 CHRyElE; - T2 T AN R B AT B2 - 5CEANE
24/ NS R 5°C 2 N JELA 4/ INIF D 5 T R /K TR AT R /K iR BRAE i i 2 R AR i
AV EE2R(8.2% 52 8.0%) ~ #5HYEESE 2R & . SPAD-502381H (25.9 5226.9) ~ #{EHY
JERDPPH E I 5EAE 17(24.6% £29.7%) F (K AY BE B 5 & (2,450 ng - g'FW k22,618
ng - gTFW) o {H R B R R v R o AR A A MRS E S B AIDSC A4S 4
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NS R E KA RS B (R2) -

* 1 THATEMBESR TG 5C ~ 2 RipmE 2 %
Table 1. Effect of pre-cooling method on the postharvest quality of chayote at 5°C
storage for 2 days

. WeIght oo np502  VitCcontent oovending - Nitrate oo ent
Pre-cooling method  loss value  (mg - 100 g FW) DPPH ability  content (mg - gFW)
(%) (%) (ng - g7FW)

Water spray 8.8a 24.1a 53.72b 27.3a 3655a 45.2a
5°C cooling 8.3a 25.6a 58.95ab 26.8a 3600a 49.1a
>C coollng. 8.3a 29.5a 65.93a 29.5a 3675a 48.9a
+ water soaking
Significance (P=0.05)  ns’ ns ns ns ns ns

Z Means separation within columns by Fisher’s LSD test at P <0.05
¥ ns means non-significant at P<0.05.

vater spray

2. NETEAL T RE 2 eSSt 5°C (L) K 25°C (T HE) 2 RigsMNEI =R
Fig. 2. Variations of appearance of chayote treated with different pre-cooling methods
after storage at 5C (A, B, C) and 25°C (D, E, F) for 2 days
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% 2. THATTEHBESRENT DY 25°C ~ 2 RiginE 2 s 2
Table 2. Effect of pre-cooling method on the postharvest quality of chayote at 25°C
storage for 2 days

. . Scavenging Nitrate
Weight SPAD-502 Vit.C content TTS content

Pre-cooling method DPPH ability  content

loss (%)  value (mg - 100g™FW) ) (mg - g*FW)
(%) (ng - g FW)

Water spray 12.5a8° 20.5b 63.35b 13.8b 3180a 29.9b
5°C cooling 8.2b 25.9a 66.98ab 24.6a 2450b 32.1b
5C cooling

. 8.0b 26.9a 78.08a 29.7a 2618b 46.1a
+ water soaking
Significance (P=0.05) falaid ** ns ** *x **

Z Means separation within columns by Fisher’s LSD test at P <0.05
Yns, ** means non-significant at P <0.05 and significant at P <0.01.

A AMEE G EZCAEBERT I LRAEERE HL5C EANESS
/NS TG TR K e AT A & 8 78.08 mg - 100 g FW » EiB5°C = RS
4/ NI H66.98 mg - 100 g FW > K2/ NEf R EE L4 A ZECE B (FR2) - AR K
SNBIFIR T - KT ATEREE R HR =L H A GRS - M5°C TR AR i
{ir 88 Ko B8 4y sk > M5 ChL & @R KT 4 R A i E = L(E2D, E,
F) o
= BEARNHEERIFRAEZTE

OPPLIFIAEHBESE HALEEC ~ 2R IR L B - JEFRDPPHH Hi AR
TE RSB R B R A AR & EAE R B A IR A B 2 2 FI I OPPLs s
TR RMRAY I ZR1.5% ~ BHEAYEDPPH E HEEAE 1739.4% - BX{EAYHY RS &
2,350 pg - g FW RS VLR EE MBS 2 8 48.2 mg - gTFW o (HEfBELRE T
SPAD-502:8 (B K 4L A C o & W B R I 22 B - T E BESE SR LA25 C k2 K% »
ERGEZCERIENEMHREE R » REAEEH K OPPLEEEST A 5453.96
}:59.78 mg - 100 g'FW » A EA S ERIIEE o FILIOPPES AL R m(E -

M
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i [F] DLOPP RIS EL#A [FDRERTR 2 &5 58 » 25 Clyjel ~ 2RIRpESAR AR B R
KAEERCE B E 5 Clriel - MSPAD-502:8(H ~ J5FRDPPH H HIZLARE 1 R ¥ Bk
B S 2 EA5C R H(R3) -

= 3. BEETTENEE SRR AT S C K 25°C ~ 2 RigmE 2 &
Table 3. Effect of packaging method on the postharvest quality in chayote at 5°C and
25°C storage for 2 days

Scavenging

. Weight loss SPAD-502  Vit.C content ~~ Nitrate content TTS content
Pre-cooling method DPPH ability
(%) value  (mg - 100g™FW) ) (ug - gYFW)  (mg - gIFW)
5T
Non-packaged 8.3 25.6 58.95 27.4 3075 38.9
OPP bag-packaged 15 27.9 53.55 39.4 2350 48.2
Significance (t-test) ol ns ns * * *
25T
Non-packaged 13.2 18.3 53.76 17.6 4350 26.6
OPP bag-packaged 2.3 23.3 59.78 28.6 3575 38.7
Significance (t-test) ** ** ns * * *

? ns, *,** *** means non-significant and significant at P <0.05, 0.01 and 0.0001.

[ 3. LIAFEEEET B 2 peSa gt 5C ke 25°C ~ 2 RI&IMEA=R
Fig. 3. Variations of appearance of chayote treated with different packing methods after
storage at 5°C and 25°C for 2 days
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TE MY MBIRIL A H > 5C T2 Rig A B ASIOPP B B B2 2 » 1R E
HEPRPRIE IR B A K AR 5 (EAE25 CHFk ™ - MBI R ELEE 2 REER S tE ik
HEREZEE ~ SHEEE S OPPESSEA T FEEE(L(E3)

RS Ry B R R IR S R TR T — > KRR A
AP AL R IE - RS 110°C HPI /R FH 4T EF-2~315 » TR MR IR EIR g A
[EIREth S 2 ZIF I AR - BREEH EERFRIN0C IR 2R 510~11 mg CO;, - kg™ -
h > TR 10°C N EIPIL 4 B0°C 19356519 1 SETEIEHT R 20°C R K,
ZNA Bl = B EBRNREE S R R SRR 2 5°C DL T B RE B g L
1'[:(3) o

[ AR A = B /K S UG R 2 80% » 5126 3T 0 [ A o R B A K Sy B R
[93~5% > B[y HER 22 et - o5 o 3 g 0 e S Y N R P (B A - I S Pk
S HA S AR R KA R > SR S sk - e R %50
PRI 28 A B L R 4 RS SR B RO DR IR 1 BT — IR R
FrR B Ry C 1)

Al EprEESE L LIS C i 1~3 K T HoAC B I 25C Hy e 5 H S ] 7+
ARG - 1T 25°C Il d RIBTE MR IR A T (B1A) - HERZR S BT
HRF [ 58 i AR > (ELDAS C & Bt s HL PR EA4R 18 AHEA 25 °C Tl 3 K SPAD-502
ERIFE(ERZE17.1 » 5CHYE7 R SPAD-502{E {72£20.9 ([E1B) & [E A srmfs N J5F
SO RIS R E R RIS L . G ER AR EEEAG > ML
KRR A DUINZREE R s LEEERk Z e - fR92 YamauchifIWatada (1993)# 5451
IR B LHY R o b 4R 32 7 % 22 (chlorophylase) & I HE T 2R 77 i -
HABRE TR « NEEYIMREL Z 6L A AL E Rt 5
HHE - FEQ997) ABIESESIAEY 2 B2/ 158 ZIG R ERVERIE N > BIZEEVNE S -
ST E SEEYEER IS (L BRI - RMPIE S L BE B 2GR
e ® -
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BB MR I B 9 > 25 Clriel N4 ECE 2 ~ /BFRDPPH
H FHESRE T R T A I 2 R PR AT C Rl 22 B Ry s RERIRIE N AERA o el
FAFFH SRR FHBAERTEL 5 hs BR R & 8 Alls = R AT RE B TE R K8/ D » 4k
H B A R A U A A (B 1C~F) -

Br oA T B AR P A LRI G R - B R 2 i R [E i L - 38
RS R L I B LB A& 7 e e+ — X5 MRS - BiHiR bRE S & e
FATHE IR - FERrE— AN E(CAVELR - S5—8AR EFFAY > I5EsE
B JFEE - R RAESEEY B (2010)bA2°C ik HEEL~7 » 1£2°C Bl iy
L AL R E ZCE RIS - MEHE® - Asbah4eEZCEEAE5T
AT S 2 KA T TS G I 2 1% 2R W RHES > B BRDPPH E FHESRE J1ESC 5 25°C Hik1~3
KZEW EFME TR o Hr]Re R R0 e SR el iy A E - RE RS & B E
FIE K AR R—0 R - HASNE A M ESE (reactive oxygen species) » 7
MENEILEGE - M5 [EFEANTIE(LRSIFER - YAl E L RS A o AR
R RIFBRER RS (RIFEE R RGBT E 2 44 RCHh - mTRERE RS
P B R R AR H ik (glutathione) ~ o-E BEYE » 1L HIL O #—F
HIBHSE o

CAURE R EEE UM EZR T - XEELREE 2EAEHIHRE
B P ER 0 R a0l i RR AV ENE RS BR RO E B E o BRI o THS
(pre-cooling) R 11 [l & rm iy ~ /2 e SN LR cn A B i & FH R B R R HIIPIR
BRSSP - FREIPIR R ~ /D R/KE ~ HIHIE R S s Pk 2
WIS B8 o B TR T NEEEKTER ~ KKTER ~ ERNEL ~ BEE
TS R HZETAA %  TAA AN EHERIR I BN - BEELASHE RFRE® -

H Aif & HE SR SRR R I A TH 2 PR B A A 2 R T R /K R B R P
AR SSSEE R AR E A= - WENER - AR5 TCERNES KEN
JE2 BC & e e /K 42 PR BR B ZAES C Rk T R BEfE s 72 52 » (H/E25°C THIAE
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EHTAHVEZN: - EERERE B M - TR A RESEL S R L & A
SRR AT E RN E TG IR ROR 2 e i < Rk -

AT R I P RECAH R SORE N R Bk e m B BN T2 — » ERMEIE
FIS<(ripening hormome) ZJF & YA - [RERIRE A1 {E 212 BE R GR AT
RO R AR A BIHAE S BWH R EEE - Al 8255 P2 i (R A
RS TR IE - 5l - (RE K & ZRALRZ AR 2G4 /e s » i
TR S 385 #02229) o 42 8% (modified atomosphere, MA) By S i Bt th A 40
B *E%ﬁé—&ﬁ%i%)ﬁﬁ»@@? REGEI " S(bhRRE - Bl TR E AT

PR o —FE R SR 2 (o P RS A » FRR 4R 88 025 (modiified packaging MAP)
FH > B %?ﬁﬁ?@l%ﬁﬁa@ﬁﬁ%%%%ﬁﬁﬁ » IR A M RE R R AR R BRI
BIE A AT RS BEEERE kS S tRRE - EEANN
REBEIEFR -

RIFREBCEZHREMREREENREEN - B EREK S - £
BB T H (K LHMi(polyethylene, PE) ~ S P fi(polypropylene, PP) ~ %
F. LS (polyvinyl chloride, PVC) » AEFEHH/K 3 Z6BCR ~ E5R e & bbre i
ME ~ m@@e@%‘r@rﬁﬁﬁx FD e fAh > FEREE RIS RS %LBZH”@EH
BRIRE > SN EER EENAL AR S EEE RSN R R AR % (Ghosh and
Anantheswaran, 2001)® -

Al T PR R 2 R4S By AT AL TR (ortho-phenylphenol, OPP)AAE » ik A [H]
[EEEEOPPi KERAL T!lﬁf,é(oxygen transmission rate, OTR) 775~ 2325cc/m?
/day™” » #PERPPIE » B ZEREEEIPICRE » B EEEES EITHTLUB G AR
R A K e i A B PR BB B R R EE A

FFHOPPYEIE LS F1 25Tk /a5 5025 C N i R B BN AR BB E (K - I
G5 R BARR(1993) DAFE A FH R B B 25 12 0°C Fiyfiek U/ D i el B K BE R SR BRI 1
FAREL® © X WangRIQi (1997)#5 Hi/INid INAH AL B 2. LRyl A5 C T el ek D&
184G Byl 18 1A 2L B % 550.2~0.9% » At 25 2 HHHEAR FI £59.2%%Y - OPPYAELY A

A
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Bebkan A= A PRDPPHE A RE T - AlREFINE M R ELEE B » SR B
B MEESSRRE RS R RGN - BOOS(EE LR - SIS OE R L&)
W EAEER T A RCEBINMBE AR - TR HPIE LT IRy R R
JHAERE > LGk DAARAE 142 - ARAEIIPE R ORI f‘%@%ﬁﬁiﬁﬁzﬁcé\i%ﬁg I
B - AR VENE & 2 0 DIOPPEEIR LSt A pr By - I B SR S TRl (R
feb TR AR > INTTBC D& I HORRE © &P ELRER A %aﬁﬂﬁﬂ%ﬁ%%
SR~ 10% S A BBRER I [F]5 e 20 K A% AT A s () o
ek TR R 2 R AR S IS - TR RSBt H =R L'

ORI RS K i BE R S A e BT A AR RV G Aslin LIOPPEEB LS B A A (K

FElm R LRI IR RS A VI BRI > AR REE P T rE(k
5 -AMPEE T (R (RS B I R B S (ECY > oK syEdkib » LR iR EE & (i -
It > BRI B AR IR AT > e (b ER R R S nn b B B = e Tl

& &

PAE ARG IR - BESRRERIB IR LIS C =N B4/ NIF I & S8 R KA T 2
= R Al P (BRI R B NI mT A e (R /K T 20 - B dnoR 58 RO R IR BASE UG
fi# o LD - OPPRIACHC &5 C ek PR ATsRiRF ] - EEdn (/) E P i E (E

N

1. {TE S 2012 AMvEEERHE-B£AJNE  http://consumer.fda.gov.tw/
Food/detail/TFNDD.aspx?f=1&pid=59 -

2. THITEXZETERESE 2012 EBHEEFES  http://agr.afa.gov.tw/
afa/afa_frame.jsp °

3. THfFE 1997 RIFARTIEMAEFERERE T EiE iR m i e
Rt EH = p.209-220 -

4. T 2004 GHEFELIEALIESES R AL I e ERE  FTZ
R AR =t =28 -
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EPERNEN RS 101 FRERGTEVITRR R EHm U
kAR EfEE ¢ 10552 T &

WEF-Wizd >~ FH A FEE

w =
FORARBIA L EZE R > TFEHN TR E > A0SR BB RRRZ
WD BEAEPRECHBEZRER) - AGSHEEPRMEN R ~ ftmRRIEE KR

Rz @ eFER  WINERER - bURsSE RUEIRER R EE R -
21955 A AIS Ryl R EIRE AR 2 Bk a8 A3 HY anid - 12201246 H #2HiH
sRap i - HER - (DEEEES - #EEMNE S QPRIREHRER » G)biEIRME
B4 - BRkeR S - EETRITE © (4% BB REFREREE HEIHRDUME © (5)
FEAARRESERE - AnfE B E SRS STHE R TR AtRE
R Y B RS o

R EFEET « f¥iJaponica rice - BfdEbreeding ~ Z11955% Taichung 195 » [E[fEK

rice of group meals °

Il

Rl
HEIRPRIAE 2 H 1981 F OB SR R R - fEH S EHER - BIRREDK
SRR E PRl - RS EER I - BOONEEKRENREE - DEAERRE
Rtk R & IR BB N I0REY R /KR iy T E S E AR - IS RELUE R
R R E IR B A RS ] - 8 > RS BEASEZR(E > WG [FHEHTE
BEVEPKIEE » TR ERERIRAPCRII B ER B - DI REZ b A
I -
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I
AG/KREE R NP ERETT  LRERIANIME BRI T SRR Rl -

2 FEATAH G 2 ML ~ FEACE[EIAT » 3AHEE S AH G0 BT E AL - AT 2EEER -
AT R RIS > BOD S S B S AR TR - 5 E TR T RIE
FEREAESAT > DR E (B ROV ShfE -

ARG Rt — M EE B IOk 2 &R E - 1A20014F 58 —HIfELL Bk B R
B - PUREE Y ZFH165RBURE B B - Ak - Pissmi e 2 217955
PRl 2R TR S BRI - 72004455 —HA(E B P F 51950035 » HAZMRLK
Bzl - WIgk - meE EILEGES - EIgEAER M S TERI AR E AR » 220124E6
A ifian 54 Ry 1955% -

22 119555 (1 f3 & 950035%) £: /112008 4 55 — HA 1 25 20094 55 —HH{E #2008 4E
SRR A © S O PR R () 2 - Lxgﬁ%ﬂé?%%ﬂmm@’ﬂ%%

W

B ~ EALRANS ~ B E ~ BRATT ~ BRI AR N (E R
SERHT

— EBEE
B OB — M IS4 P TR S B R 147,707 kg » BASEIERYIE
SO0, 780 Ky 7E13.5% - 55 S GilIEBAY A T H R A B 34,192
kg » HEEEERHOM:I4,136 kgHEELA% (F21) - 55 MfF& SatPRHIIIMIRE -
SHP00BFA1) 4% P BEIE - 5T BE20091 A S MR S0
- R,

Fr—HHER — TR EB A E RN R a2 AE 05 BB TR EAIDIE
TEOIRRLZ © 56 IIfE 2 P 1965 AIREE b — TR BRI - MRS E R R T
EEYFIRMS B EREOTE - Sriam > E 19550 —TERHEEIHBEN SallE R
PLERHOTR % (2) -
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% 1. 2= 195 SRt IR

Table 1. The rice production of Taichung 195 in the regional trials

oL = B

N/
H

FX ) B

1A ) st kg/ha i,

e e PR #Ab FEE R 2R fhEt ¥ —
% 2= 195 98 6,624 8275 9,216 9,027 6,876 4,744 7,707 4,744~9,216
— ZEFH O BE(EfEE) 7,155 7,608 8,351 7,706 4,871 3,297 6,789 3,297~8,351
HE BLEFHE (%) 926 108.8 1103 117.1 141.2 1449 1135 92.6~144.9
YE Prob (T=t) 031 036 004 <001 0.02 0.02

% Z=rf 195 98 2,880 4,228 3,759 4245 7311 2731 4,192 2,731~7,311
— EFEOYE(EIE) 3,601 4,490 3532 3926 6525 2,740 4,136 2,740~6,525
HE BAHALL(%) 80.0 942 1064 108.1 1120 99.7 1014 80.0~112.0
7E Prob (T=t) 022 019 071 031 001 09 086

*IEH 2009 E LW ITFIELT A ORALRT FMES TR F &k Ty 2008 E L TEHR

7 2. = 195 SRR 2 FE B R
Table 2. The yield components of Taichung 195 in the regional trials

T if‘; 19;%? FHE %Tfag %gﬂ@f FHE

Ll ThEAA o B 25 i - m\% 1 ,E\§> < G
RS gy T @ PO e ()
¥ HkE 148 96.9 93.5 22.4 17.0 81.0 95.1 23.2
— &k 169 90.3 88.7 28.2 16.3 84.6 88.5 27.6
H =3 142 100.8 905 26.6 16.7 79.8 92.3 26.1
fE J#EE 165 1118  69.8 24.2 16.7 102.7 74.3 25.6
=Z8E 175 96.4 78.4 24.4 16.9 80.1 69.8 24.3
it 128 90.9 80.4 25.3 14.0 60.2 63.0 26.2
12.8 90.3 69.8 22.4 14.0 60.2 63.0 23.2

Py | | | | \ \ | \
175 1118 935 28.2 17.0 102.7 95.1 27.6

SEHy 155 97.9 83.6 25.2 16.3 81.4 80.5 25.5
% HkE 133 95.6 76.2 21.1 14.4 87.5 73.0 23.0
- @k 113 94.2 84.9 25.2 11.5 83.7 88.4 25.6
Hi %% 130 1006  77.8 24.9 11.1 93.1 78.1 25.9
£ Fs 138 108.2 62.9 22.0 11.6 118.2 65.1 21.8
=8 169 86.1 89.7 25.9 17.0 76.5 87.8 26.0
i 9.3 1082  75.1 23.9 10.0 85.2 75.9 24.3
9.3 86.1 62.9 21.1 10.0 76.5 65.1 21.8

8B I5 | | | | \ \ | \
169 1082  89.7 25.9 17.0 118.2 88.4 26.0

iy 129 98.8 77.8 23.8 12.6 90.7 78.1 24.4
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KA bt = 195 5% BAL

EP1955T 5 — VR4 H BEAN IR iR EH0TE[F Ry 132K - SR _HIfE R
113K > A I AR 2 R OFRIGANK, | PR 25— HIE £ 96.3 cm > 55— H1{FE £596.1
cm > Sy ERENTE 17814 cm 5 55— » IE 2 PR E R ERT09R S I EE0.4
98d0.2 g PIIRERIE — ZHIE Z ISR AR EZAF 955 70 f R 11 1.5841.2 cm (3%3) -

% 3. 21 195 g el < B EMIR

Table 3. The agronomic characters of Taichung 195 in the regional trials

i : %T 195 5 ‘ =i 3 SR CETER)

i R fERLER MRkEe HEE HEE e ks HE EE
AHE (B7) (BF) (B5) AHE  (B27) (B7)  (B5)
5 OPkE 134 96.3 2.1 19.4 135 93.6 1.9 17.5
— &1k 120 93.8 2.4 17.7 120 93.8 2.2 17.0
i =3 130 97.8 2.7 19.5 130 99.0 2.1 17.8
1E R 121 1017 2.2 20.7 120 99.1 2.2 19.4
= 134 89.9 2.0 18.1 133 88.8 1.5 17.0
{E3# 154 98.5 2.2 18.4 154 93.2 1.2 16.4
120 89.9 2.0 17.7 120 88.8 1.5 16.4

8B \ \ \ \ | | | |
154 1017 2.7 20.7 154 99.1 2.2 19.4
iy 132 96.3 2.3 19.0 132 94.6 1.9 17.5
5 OPkE 114 90.4 1.7 19.3 116 89.9 1.6 17.9
— &1kt 114 91.8 2.2 19.0 112 91.5 2.1 17.8
Hi =3 109 93.8 2.3 19.7 110 90.9 2.2 18.9
1E R 111 1020 1.8 20.1 109 100.9 1.9 19.5
= 112 1015 2.2 18.3 109 97.4 1.8 16.9
{E3# 117 96.9 2.2 19.6 115 97.8 1.8 17.5
109 90.4 1.7 18.3 109 89.9 1.6 16.9

8B \ \ \ \ | | | |
117 1020 23 20.1 116 100.9 2.2 19.5
iy 113 96.1 2.1 19.3 112 94.7 1.9 18.1
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CKERE
() fekir FR (e

B P195SEA AT R B 0L » (HAENE R MBS KR - FRRE5E
e S B S EERROSRATIT - SRRLIMETT » 220P 19538 ST HAZRO%E -
E PHEREAE o 5 THIEAL - B - A SRR RO - 2
Bk S E T+ BEP95YE— « (RN E SRR S B R B RO AT
e R (1T A R S 55,06 ,5.95% » 43 B EEREOSRINS.54
6.39% « I » 55 IR SHR R AE BT EIRRONE o LMK B vk T B LA s
FE BB L (24) -

< 4. 2 195 GRS EE 2 oK R R
Table 4. The rice quality of Taichung 195 in the regional trials

2 [ KA ME o S
. % woa \ W, i
R S S % wow g HEOHE o
7N ZIN . s N =] N <z
fF @@ L B kR ME BB 9 OH . B oE
(%) (%) iy %) ®)
(@ (%) (%) i (mm)
97 561 129 817 729 685 5.05S 1.62B 35 162 0.27 6L 13.6 5.09 100S
% Zh1%s 98 560 13.8 821 69.6 46.1 5.24S 1.62B 35 106 O 6L 18.1 5.02 100S
— “Fi5 561 134 819 71.3 57.3 5.15S 1.62B 35 134 0.14 6L 159 5.06 100S
HH 97 585 127 819 728 66.4 523S 1.71B 35 0.27 0.35 6L 143 558 97S
{E =f#95% 98 583 13.1 824 694 46.2 535S 1.71B 35 0.81 0 6L 177 550 100S

SFi5 584 129 822 71.1 56.3 5.29S 1.71B 35 0.54 0.18 6L 16.0 554 99S

& | ®

97 551 140 82.0 72.0 68.0 5.16S 1.69B 3 158 O
ks 98 560 139 822 734 611 5.31S 1.68B 35 0.35 0.36
SFt5 556 14.0 821 727 646 5.24S 1.69B 3.3 0.97 0.18
97 558 12.7 809 71.4 642 530S 1.80B 35 027 O
ZfE9sE 98 579 139 82.0 735 648 547S 1.75B 3 0.13 0.34
SFt5 567 133 815 725 645 5.39S 1.78B 3.3 0.20 0.17

17.1 565 98S
6L 213 6.24 96S
6L 19.2 595 97S
6L 173 6.09 955
6L 206 6.68 92S
6L 19.0 6.39 94S

O O OO O O O o|lo o o
(o2}
I
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KA bt = 195 5% BAL

OB —JHIFRYILINR ~ ZEMEEL RURAEET & BASK > (B EREOSRHIBER - FEOKEREEE:
aPEb b - TRE R EFER MRS L 98— HITE Y CAR) - &l — A DUHIIFHY
BlRanET - 1955 BAAEEREIMNE « SR aREE R ZAE 05k AR OR B aRET
P FHOTR (EETFIZA(3R5) -

% 5. 2 195 Sl sEtn 2 Bk e E

Table 5. The sensory evaluation of Taichung 195 in the regional trials

WifE  ahA(E)  FE NS & BN MitE  BEME WEEF

Bt 1055 7 00728 -0358C 0 B -0072B -0.1438 -0.072B
— 8 0455A 0046B 0545A 0.727A -0.455C 0591A
#f . g7 0 B 0 B O B 0 B 0 B 0 B
p EEOBGHE) 0 o B 0 B 0B 0 B 0 B 0 B
% s 10858 7 0375A 0 B 02508 0250B -0.0638 0.1258
- 8 0046B 0 B 0046B 00468 -0.046B 0.046B
¥ 97 0 B 0 B 0O B O B 0 B 0 B
g EEOMGR) 0 0 B 0 B 0B 0B 0 B 0 B

A~ BERaENHRE
AR s F DU ERE Z i SslBRi BT E TheE - SR (36)

N~ 21 195 sRA R E DU ERE
Table 6. The evaluation on response to biotic stress for Taichung 195

= 2 (i) B R R g% GE o =h= T
fE Bvn  Bym ihW A Tk
2= 195 B I S~HS HS MS~HS MR-~S S S R~MR
2= 9 5 (CH I S~HS HS MR~HS MR~MS S S S
=1 195 58 Il HS S~HS -
=1 9 5E(CH I HS S~HS -
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DI P =08 5 2O 1T o E SERG A SRR AR 1 /K FH = A
FURES IR EASIT RS T R EHEREN R EETRTE - BTN
B A = [ A E R S BB T e 2 o T A Tl AT o & M b BB R 7
AIVRRELER © 2P 1955758 LI E BERE 2K 2 PR AR (S) BB (HS) K e » 55—
HATE EISELAR (HS) K E » B FHOSRAT R MESE4RATIR] © 2 Hh 1955 AV FE RIS
SRR (HS)SIE - TREL TSR R FESFARAHE - 478 Ll amnIta e 4s
> = 1955 BIEEVRIIRD UM B RHOSRAT ML » B B~ FRERAR R o FHRER
BEISEZ TR -
(D) BRI R E

22 P 19555 ¥ XMA2EE X F89b (5 HEAt s B R HEAE R » 55 —HATE 34 Ry AR
(S)EtRIENAR (HS) » 55 —HATEHT & Rt gh4f(HS) » BLEAHO5RHY S EAR (L » BlIRY
SO B R Ef R AR -
(E)GHEMFIRDIERE

22 119557 B4R TEAL R T FEIR I FE S48 R h RRAR (MS) > ELZZFHOR 5
[ JE 4R AR (MS) K2 FEAH ] =
(PU) e ~ R A R ER L Mg e

22 P 1955 L A SR AR T PR R By R U (MR)SR4R - 3B (5 B TR 4K
Pl S HETR Ry L (MR)ZE4R » $9B 7 ZRHOSRAY EN(S) RT3 - HIPEREAVIEHT
PERZE B RN(S) 4] » SLEZFEOSRAT S MEAHIR] o ROk AR EHE R IR R T Ry R
&(S) > ELEFHIGRA S EAEIE] - RlR/ VP HE s EAE - INES e P a
Ea 2 HERE -

& &

S P 1955 IR R P A S — I F R IR A Z R 05 722 13.5% » FRikE
HMNITEAIE 2 R e R IR L T 8.8 244.9% 55 HAME 2 S RITITEZFHISE
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A R ER R E R SRR EE N By - BASEET - HHHECKEETR
fna PR SRR » SR B MBI R ER (7 E2 057 (2008 2111 S 20094 LEATE K 8R4
B RA) - HOR ~ REMEBL R AEETE BA (20094 1HR1F)/MET ZFE955kHYB » ok
BRE ST EL IR A e E R OS Y 35 (2009 LIHERYC) »

M= 119558 /Y55 IR E pNRHIHRE R AT B R 2 (s & - NS
FrAbER A EOREAERE - Hse R e e SR AUS - SREEE ~ BRGNS
U ~ GE AL BB R TR DU MR B EREOSRAR (L > WA H B Z BT - Bk
R £ R AN 08

N

1. AR - B5Z - #FEE 2007 FRELEER1929t 2 Bl 2P EEFEN
RIGHToe & 97: 51-70 »

2. K&y~ EEEE - FFEW 1991 ZEERPREZWE ppl0l EEHETE
IR RS FF T 245% -

3. MhEf -~ REH 1992 KIEEZERRE 2T L R R BN IERE 2 S E
ZPE RN RIS AH 35: 25-31 -

4. FFEEE - BHE - BEE 2009 ZEEF—(EETEKELE-ZF19355 2
B ZEPEEER RS aEER 105: 47-64 -

5. PHFEE - B0 > f2k0fE 2004 19907 20024 258 /K G Sl (£ Biia B e
JE - HREEESEIRST 53(4): 269-283 -

6. FRFESE - ZEIEST ~ PSR - BR—0 ~ 31577 ~ EOBM 2009 /KAEEORImEE
BTASE B EERIENST 58(4): 283-301 -

7. EARNY 1990 KAEMTEMAMEMGE FAECXRFHD Pp.681-695 EEEHEL
BELREN -

8. EREASR 1990 KFEFE LEEF MARAIMEARE  FETEX B Pp.681-695 =
B G EAEELRED
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9. EIEM 1985 I HfEbiERS! | MREEHEREGEGTERE T AZIHE  EER S
5:11-18 -

10. RS - TRFSHE - SHET7 2005 KRHEMYRTURRE TACHR ZEE
FER2E 54: 15-22

11. IRRI. 1988. Standard evaluation system for rice. Pp.11-24. The International
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ENGE it ES=yi w7
T E.R T ATES R T

R

wm B

REFH Ry Hp B (& BB S SRS 2 — » BB SRS MATESE - $2 BRI
T DUEO R A i B P BB B (P SN 2 ORAR - BRI N AR R 2 - B
KRz e e A 2 E e EE - ARBEiiH REERE - REE
B4y B A 203 A & B RiTERmethionine Kz 1-aminocyclopropane-1-carboxylic acid
(ACC) » Z #2554 2% (ethephon) » LUK 5528 7. 1% /& 42 8 1-naphthalene
acetic acid (NAA)TE SR EERUCHTUE H - Jith FH 17> 5B 22 1H - 12 201 24 el B A -
FEEPHAY ~ FritEl SR =& T - LR E R R HE H A B R
F o LAt SN 75 = (85 - s Wi BRAR B B4 AH 4 15 (hue angle) 7771 £588.64 ~
76.93 K 73.86 B 1H4H 94.60 ~ 96.90F(185.47 » Wi pE HE ] HLAEE 7 . - A FENE
e 7 T > = (Bl S R B A R B i P A A 7 B - BURAE SR B M
TP ORI AN FREEEANESE - ERIER - HEEMNE HAIEER -
RENALHE~1TCRIR RIS KL AELS C N Y7~ 10K AT IS - S E(K
mAE R ~ A1 15°C ATe 1 R e 3 R B > S all& Ay DA R B AHAY SR E

SRR S B A e 2 38 S AV SR B R A R

R RAEET - MifH ‘Ponkan’ Mandarin ~ §# & Coloration ~ f# % &% ¥ Quarantine

Treatment °

Il

HiJ

PSR A LR A EI MR (B A7) T — A A SR B R Rk 2%
AR ~ BORBER - HRORZEMI - HRLFTE R RZbaREE - M2EPE
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TELRFOHARHIEIRT - BEHZEE ZEFRN 0 - 2R R RTERUAREAH) 2 2 = 2P 4k Ed
BEEIREE - ZEEERITRR I R EE RS AE - i HAERE AT R R E
EE R WREEREHIFEREEER  BOMEREEREHEE
it A K /K 7 RERE - BB A R4 B i AE Y A RASIR - 75 E R HREg A TE =+
1% {5 F paclobutrazol 807 58 & 28 & 1% BH & [ i prohexdione-calcium > AJfEEHRE
PRSI SR R YRR 2 1 - MRy 7= - [HEB R B D nik g - AIfELS
HELRZENER - AR EECAIRFEE - W Ruby & MR ERE T TUE
MR RS AR S R ERETE G - e EREEARINRZEE R
MBER - WBZHE SR EIE » DU A RIBEDREE S - B EBRULHTTE
FHGAST & B R R e R AV F % - [RERREEOEE -

RIZESNY H A > R T e GO R (0~ 1°C) IS iR B 14K > i M EL T H Y
R [ERFAC & H AL EESEEN B0 A 5 T3 E I - R R R 2 Al
fif - DIEc& TSR K « ZAMAHAELSC i E20H 1% - 8 rl IR FiE e - HHE[ERE
HLhEE e M REELEECRERS DHEEEE - 5590 MR
A ORI - RNV - OSBRI BT R R - MR A EE
M2 W58 - RIS RN PRI ATE R B A T 2N - R - MREEY
ClEmR e T ALEN ST - MR EE -

" A
— -~ FRINET LU R BRI HNH R EEA o 2
BRI 2012 Z R AP & ~ ikl R SR 2 A SR E T - Rl AL
A4 &R A EEYImethionine 300 ppm Jz1-aminocyclopropane-1-carboxylic acid (ACC)
30 ppm > ZJ&EEE{I7ethephon 400 ppm » 552 2 k& 4 )& 1-naphthalene acetic acid
(NAA) 300 ppmiAHIEFHERISAT0REREE - DL AR EEmIER BE B2 g U i > 57
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ROZMIR » HEE2R - PRERWIR AR EINE - B (IAMEEIY R BEE) -
WA RZRR R Gy BRGNS - BRI HS -

FISE ~ Frh B RGBS I 43 22012429 H 25 H ~ 9H 27H K10 A 2H Fta#E TR

H o fE=EEES - LR R R U i - Dt EHAE R

U R ERAH A (A F5 R (hue angle) 3751 £588.64 ~ 76.93 K2 73.86 » ¥ HE4H £594.60 - 96.90
B85 AT H A BAE 72 2 - FR MBIt B 22 2 2 U BRAH Y SR R BH B R i -
B Z)% AT BEY) 75 1 Ll methionine BIACC g B LI K375 28 2,37 78 A= 9B NAARY (1A
4% (hue angle){F = (& T BLE IR = A BE - 5500 ERERE A0
Wk REk  BRRBVES  BRFE215% -

TEREANIMLETTH > =(EEE & R R A R B T A = 2 - 1F
TSP 54 1 A% 2 PR A B8 /1 772 10.19 £ 10,78 °Brix [ - 3 1 58 W 8 1 /1 12 9.60 2
9.91°Brix[i] » S JF A A /172 10.37 £ 11.08°Brix > [l » B AT S EHIMSING » #E
e R R E A g R BN S o M & fHEgE ?LEJT%WMH?@?%ET
2 RIETEFE T - YEEEEUSEUKARERSBIRE RER - &S
TR AR TUR B AR 2B 70 DR EE R IR HVETE -
MU B E A& AR R - e B 8 allE Al s SR 5 -
— - ERMESR RIEHNH R EEA R E

TERRILR - BRI NE H ARVESERS » SRE VA 15 RAV0~1C AR R iR g B
LURAELSC T &IT~10 KA R - BUEEORMSIER - Mg iy 18 LS A3
FRETREOHEEERESE N - RIS CRRLER - SEHENEEIMNEHD
HA B Ry et o RSP ~ b R = @ as Uk & 2R HE B AH A4 (hue angle) 73
F577.59 ~ 71.88 5 69.43E1 % HE4H81.71 - 85.83 % 78.39 A HHE 7 o My 43I
R R R EIAAN R B ORI S E 0 BRI iei&3E & iR B A R E o
HG R =R
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RS RS 101 SR ISERHG AT R RS R s
& G

DIA [E SRS PRI HE T fE sl b - AERE VR I e > L2
SR RER R A (R e R g o 0 H A BRI
HYREGHE - FEIRFERRUTE PL0~1°C HYRO R AR ra B B 15°C iy A Rt
R - BAFIAT T SRR S R s U R BRI G ST R L
R T HE5% o SUMERRAE L R AR ARRE T > Wil (E e A R 2 pa
DUEFIRE R FECHRER - (B E IR -

% 1 EPNIPElE A F S8R R A R B s B P

Treatments HE(9) 1€ (cm) HEIE (°Brix) ML & 5 (%)
Methionine 211.02a 24.60 a 10.78 a 0.85a
ACC 216.58 a 24.80 a 10.19b 0.87 a
Ethephon 201.76 a 24.71 a 10.31 ab 0.92a
NAA 196.41a 24.00 a 10.77 a 0.87 a
CK 210.12 a 24.60 a 10.36 ab 0.85a

Means separation within columns by LSD test at P<0.05.

% 2. 2Pl A F SRR R A R B an B H P

Treatments HE(9) FE{E(cm) PEE(°Brix)  {&i5HE & & (%)
Methionine 224.32 a 24.82 a 9.88a 0.85a
ACC 213.66 a 24.56 a 9.60 a 0.82a
Ethephon 225.11a 25.20 a 9.84a 0.90a
NAA 217.96 a 24.60 a 9.89a 0.87 a
CK 222.55 a 24.90 a 991a 0.85a

Means separation within columns by LSD test at P<0.05.

%3, Z B O A TR i L S B AT

Treatments H&E(9) A€ (cm) PEE(°Brix) RS2 (%)
Methionine 222.29a 24.40 a 10.85a 1.15ab
ACC 225.26 a 24.78 a 10.99 a 0.98b
Ethephon 217.22 a 24.44 a 10.37 a 1.09 ab
NAA 234.23 a 25.00 a 11.08 a 1.17a

CK 219.70 a 24.60 a 10.76 a 1.23 a

Means separation within columns by LSD test at P<0.05.
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@& 1. HrteaE A BRI TR [E SRR 1% - SR E BRI &P A E R -
= methionine 300 ppm ; E] : 1-aminocyclopropane-1-carboxylic acid (ACC) 30
ppm ; B% : ethephon 400 ppm ; ## : 1-naphthalene acetic acid (NAA) 300 ppm ;

3« CK o

105

100
T 95 |
7]
S 9 -
E 85 | m BRtz
B s | izt
g7 m TS 4 18

70 | s
| m 5433

60

methionine ACC ethephon control
R PR ST

B 2. =PRIl o A R SE R pm BEAT A R 1R ETT 0~1Chafs - DARcAsiEig
B 15 CHlyiek 1 88 3 #81% - SREZEAHAME hue angle (M ERVELIFR -
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m PRULR
RELEd

m MR 1R 1

m iR E%31

methionine ethephon control

o E ST I
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100
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65
60

EAH R (hue angle)

[l 3. 2 itk alE i A [F S pa B R ER W T 0~1Chds > DU Amfdg
B 15 C R 1 85 3 1% - REZEMAE hue angle (M)ERVZLER -

105
m S
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IJ w I 1

100
methionine ethephon control
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90
85
80
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70
65
60

A (hue angle)

4. =2 S (8 A F SRR A SR B R T 0~1C g > DURtiiet’
B 15 CHlyiek 1 4812 > R EOATAE hue angle (W) {EAVEALIETY -
N

Sthze -~ BIE L 2007 WM BB RS R ~ B RORE K R
it 7B ZEFEER 53: 267-277 -
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PRSI > BRFRELS NSBB8 B T 3575 K Llﬁ#é’lllfilﬁif%@@%ﬂfﬁ
% o EEE OB/ NERGE - MRS KAEBREFT R EIIR - B gEpcR
B E KB IRK - R EEERINEER - FieTtE ORI ERT - DIHECR

AR LL2% R Z M REE00(E - PAERIRTE T RITCESMUE S A fETEIR3 X -
SRR S R U R R HE RS - AR E RIS R » AR AT IR
BIRER ~ BE MDA EER Y FE B ARG 2 IR - 1 LL2% k2R R pE B
PRUIRREmEE BRI AR E R -

DU ZF A PR B PR SR RA R AL g@ SRS
HUSIMNEEF R ORRE - R1UC M - B irdtEiess - 5 B5IEDERSC &
25C 3K > B ESL - SHEGR - VOl R R ERIEAELI3%LLT »
2 RS AR R EHRR A - REWE 2 S EZr S e SR
RyEE - VCRysiE 3R & CARE KR FLEMPENELE - SFFaaTil
ABRESREUR O H i a8 DU B S e i T A S R o EL A &
N Z RELAE ORI 2 FOR Ok B R RS SRBE - nTRE Ry Bl R (Lt
Y& ORI S SR E TR R T2 @)ﬂzlﬁl—ffﬁ%ffﬂﬁaﬁzﬂﬁiﬁ$§%§
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B AR PGS R BART TR 2 B - EC & BBl B A vl BAfEAER > HAT
REBLIRFERE 2 RS A EEE SR > R MER SRR R K
OREERNT - BATRELS TS F R HART R S5 A 1575 0K » DR RBIA 5 8 AIER
L o BHETHEOE1996 T/ MA R (EAT/ANE » F20094F (R 21,9100 - F 2 H
S R NEEK - B L, 25580 » (L/MHAEE65.7% » SHEEH I E312/A0 - 831
TEOMINMETSEAREE S RO AT AR  2EFELMEBN/NE
B IMAEE MR EEFT R - BB R GEREEL o
FE R IR E R -

PR(1998) ¥ 2 B i~ A REI TERIUR IR B A - F5 I "B BRI R E R
AR HEBEEBEES ~ LR - BOMEE AR OEM - RS
itk - SRR EE 2 BRI RSB MNE 2520518 - MR RS2SR S -
Rt E O E S o SR ORI - ST AEEESMERIIRE
BUEREGE  AEPEFOMITELE ZRER - FEOCEmE il > MRRmN
kA 2 S BN TSR K AR ME TS A B S T R ) -

A E

2011 4E ARZAERRIZ AR ~ 1 LBRAT 2 BRI il R (B R - DA% R
(chitosan)##F#500 18 2 A » FAPRULATER TR 1ICHEEEITCHE THE RS2 B i B » HH ]
PR R B N — AR IR 2 BERICRE > SRR I RE R = > T
LL2% 7 22 MR D00 (R0 2 1 0 88 2 e B R St B IR > St asHpa B - SR
DUET R4E M PELS IR R - BHVMERIERN > Bk 1C k5T 128K - A
FTRZHBESNM > HP U E R Eh E - B « R B R RATEE Y -
3 2tt oy BB TS C (IR REE R 1Y 2 ik 24 ) R 25°C (R E AT i 5 R
AREE) PR R EATAUHE -
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SRGER - LCHTR S B ER IR 2 RA R M B EE K
(5 C)EIAESK » REARIEAAE0.2%LLT - HFA A e A aifr dmie g - JRE
EETRYY - FUEBREEHRG RO DIREAEHIPERL) - EREERERE 2R
GREREREHY - REWEICRE ER EE I REE - ERECE3IRA A
NEEZ RS o F2BURIT N 1 C e B A M EE VI E TR A B - #AE8~11
°Brix Z[#] - BUREORE R R E A S AR - BR824 - AlIAME
EEYIAREZ IR - BRI IE T EORE Fy5°C Al iTiE20~27K - RETE i m
EE - ErEEa R EE R AEERAIAR > L FRE LSRR - frE
= B (MRS, 2005) - AERE NS G > LA2% R 2250015 A HE B ER
Wiz » HORF ek 2 R BB P B IR > R R — ATt L PRI &
R ERER] > PR EAATYECHERR 2 258 (Chien et al., 2007) - tEFA L T2 £/
RESQEWATE S

* 1 AEHBE T 2O E R rEY 1CngE 5C el 3 RAEREL

K EHETH(%)
BE o HE Al D7+ D14+ D21+ D28+
DO D7 5C3D D14 5C3D D21 5C3D D28 5C3D
o oom®| - 069 0.04b 029 0.12a 0.1l1a 0.13a 0.06b 0.11a
R R AR B - 0.04a 0.08a 0.14a 0.08bc 0.04ab 0.15a 0.17a 0.06b
FErZEs4Es - 0.04a 0.09a 0.08a 0.10ab 0.10a 0.2la 0.14a 0.03b
AR =LA B8 - 0.05a 0.07ab 0.10a 0.07c 0.01b 0.11a 0.09b 0.14a

L

% 2. A E R T F & Ot 1CIEAE SCIElh 3 R eaDEMEEFYIE(E

AEMEEE)(Brix %)

gEOE R D7+ D14+ D21+ D28+
DO D7 5C3D D14 5C3D D21 5C3D D28 5C3D
ED) JifE] 11.14 8.91ab 9.58a 10.53a 9.03ab  9.34b 9.29a 10.64a 11.24a

e bfaiEE 1164 957a 10.56a 9.66b 9.49a 10.79a 9.21a 9.42b 11.91a
S ZE R B R 9.27 9.53a 9.45a 10.14ab 8.37b 10.06ab 8.71a 9.80ab 9.53a
HERETRAT ~ £%7% 9.78 8.61b 9.58a 10.14ab 8.67b 9.58b 8.78a 9.07b 9.08a
Jpatiil
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201248 T2 (10K 5 228) LA 296 FF i ZFRRES00 S MR - I B el
B R B - N6 AZF - ARIBELE  6F A RAE R AEE
Wt | 1A FHFREST  KEBECHRA A PAEERNE - R
PISLRETA A » TR (e s - TSR I F(R3) - T (A BBl 22
i -

% 3. PUHREEREERRIGE OE R E e 228

RE RAE FROLE fﬁ)%)ﬁ RN B

R )] (mm) (mm)  Brix% (%) (Kg)
FHE OB 247.9 19.6 42.3 7.5 0.33

ﬁﬁ&%a/\ 240.7 19.3 42.2 7.7 0.34 -

6 I N 291.1 20.9 42.2 10.9 0.51 9.0

fiE AR 2 285.7 20.3 42.1 11.0 0.58 7.4

20129 H AT R EIERNFAL - 2/ - SESFAE 2 B OEEREE
{PRfFE N Z B b - DU 2R AR IR B ER U 2 SR E SR 5] (& B 35 S
ZHNEER Z RE » R UC T TGS K » AR — AT 653 AEDE S C K
25C 3K @ s REWE - HE - BE - BRESHE - AEREE LK #ELC T
% ok B RAEHEL.33% L T (F=24) » 1A it A e fit i FH PR 38 2 SUR R B R AR H
0.9%LA E - SNEBREES M - FEEMEES 2 FEmM > RIDIZRE K
ez Sk ER-FERNEL  TTRABLEESNE OERE AT Y
—FITEL - W BART SR BN B LR B R > DU R R s e SR Rt

bR A LU A R B R E TR S - A& ZEhEt - H1CHL
HEDE TS C IR G R AT 48T - (H1°C Ayt #8312 EUR 15 CHi25 C3IRE L
HREEER ROKZER#EmeE8RELE -
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T4 PR R EEBES 2 EHOME RN IR 1C M2 mE 8

ek H 81 HEZRE mEEREE SLEEY EFEES slERY
55 DO 8.02bc 4.86d 7.20c 10.18a 9.33ab
(Kg) D7 9.00b 7.42¢ 6.07d 10.62a 10.48a
D14 7.58¢ 8.02c 8.48bc 9.70ab 10.87a
D21 6.78¢c 6.83c 6.54c 8.83b 9.96a
D28 8.30c 6.03d 9.59b 9.70ab 10.82a
D35 6.65¢ 7.49bc 8.12ab 9.40a 8.83ab
SHLER D7 0.89a 0.88a 0.65b 0.37¢ 0.37c
(%) D14 1.06a 1.12a 0.79b 0.49¢ 0.46¢
D21 1.12a 1.19a 0.85b 0.52¢ 0.50c
D28 1.20a 1.25a 0.90b 0.52¢ 0.55¢
D35 1.28a 1.33a 0.96b 0.57¢ 0.61c
FEERE D14 0.00a 0.00a 0.25a 0.00a 0.08a
D21 0.00b 0.08b 0.00b 0.83a 0.00b
D28 0.25b 0.08b 0.25b 0.42ab 0.83a
D35 0.92ab 0.92ab 0.67ab 0.42b 1.17a
KiZfEE D14 0.00ab 0.33a 0.00ab 0.00ab 0.00ab
D21 1.42a 1.17a 1.17a 1.08a 1.00a
D28 1.42a 2.25a 2.08a 2.08a 1.67a
D35 3.00a 2.50ab 2.50a 3.00a 2.00ab
2B

1. MhEEES 1098 FOWEREFRIEHE MG ZEREFEBMSCATHE LR -

2. MREERS ~ HhEE - EHTF 2005 HAMEEZIER  BEESSREEER
flir 2 o S FE T & HF]  p.21-41

3. FWEk ~ 1Lt 2006 ATSERTEVKEE RS 2RO T K S B AR ERE
AR B MRS e ZEEEE 52(4): 413-431 -

4. Fhrk ~ fTLFE 2006 FHAOMIREREEE HOoEEEEESEE(GE
HEHEREZLREH])  p.114-119 -
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CHTIRSE ~ =L 2006 EEHAOMEEMEREREITR RS 2EREE
FE R S RIS TS g ] p.99 -

RS EHF 1996 EVEKERBRIG AR R S ET I R EL
EEFE g BT (S SR B54RED)  p.203-207 -

. Chien, P. J., F. Sheu, and H. R. Lin. 2007. Coating citrus (Murcott tangor) fruit with
low molecular weight chitosan increases postharvest quality and shelf life. Food
chemistry. 100: 1160-1164.
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oo — R ~ OB AR 2 A B E - SRS REUR > BEEE
Z ORI R B K S B R E - A MHIRRIR - R ke
fii2~5 cm ~ FEIRE# A /13.5~8 cm? ~ SEEIENN10 g ~ FEMIFETHENN0.5 mm ~ 43
B IAILE: - BEER S BIII3~5 mg/ml ~ LA/ NBAIY IILIS~9 em® R A
BOERLK > IER IR - PEAD - QKRR A SRS I = RIS D
Bl - HUMEHIR R L AHE FAY10K - RIE RS BRI Rl [ A S AR al e
BRS UM BRI -

fl[

Hil

PEASTE (Eustoma grandiflorum) /& A BE BER] (Gentianaceae) fE R 1 2 A 42 EEAAE
7 TR 55 B e B AT AL (Nebraska) 22 7 ) (Texas)—77 » X Ry & HEE$2 ~
T HEAER - REGAAEE - PRI R a2 R ARG RIS AR ER—
TAEARATRES - nEUIMER GG o FEREREUIACM T AE - RoKMEER - S R
BAtAEEEE SR - RIS mAEAE ST - FEEMEZLHE - &
UE > AGsf o BEFETE - WA 0 DURERMER - TSR o SR AT AR N
EVRAVH B ET 2 — » EEIMNEHEA - BN RIS m g0 - B TE =
¥(ZEUREFYETEREUR - 2010F 28 FI AR AFETS ha - FE (LM
%33 ha » A B E REIFELL AR - 201022 E&1,756 T > Hh# bEafE
EH6T0TH] » &Y H 2 EREIHIEE 238% o 1M AE20104E F A5 14N H € %H = 2£310
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K~ WG 8 B ~ By 1E TR R ITRK  EIRIAE TRk i s R
FEE > HHER ARy ~ 8oy~ MR SOREFRFEENGE - RBIFYAIE R
SRR > A A R U - RINEBARIE 7 o] DA R e HIE A
ti e R - L - A ERTRET IR G 78 S 0 S R S A E ik
RIEHUE > WIREIRSVHEAYE - INEE > WD N TR R SRR -

NOE

ST [ 78 &5 U 2 T i ERE K IS AN I == e T R AE A Ry I
&k‘Voyage Green’ ~ $& 1 =) ‘Diamond Peach’ ~ 4477 5%‘Chu Cream’ - f i = HH1E
BRSEAIRATMEL - BEMR R RE BREA1T(100% polyester EFs44E) - 1
mx100 mx 0.45 mm » E&120 g/m? > FEEEEAIRAE - B A HEE ST
T BEEHATE - miELEE - B/ NEUER - FEERFL2 mx20m - £§
PUFTHE 5= o FRRIEL0 cmx10 cm - 420104210 B 10 H BB K g B - &R
BAEBMIN - GEEFHES - HEHE Bk - =R B UHEREGH - RenfE i
o UHEHIREREIE H RRE - SR ~ 88 UIMEERIK ~ sRUicE - BB -
BREE ~ KM - BRERGE - tHieT S - 1R E > AR 8
oS (72 17810 empr e T IEOREET) » LK [BRLAERLHERZ105°C - 8/NEF » X
AR 4 B -tz - B+ Jte7 £ B x1000% A FET 2 ] Rl 2 R 2= R -~
eI WECERMHE 2 KPR E TR - HEEEERRBETREE -
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SR BRI TR 2 BUR N 2RISR [ A S Y R R S S R (EORS & 1R
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1. PEAL I 7 25 -

Fig. 1. The mulching experiment of Eustoma grandiflorum.
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Fig. 2. The effect of mulching on soil moisture changes of Eustoma grandiflorum.
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Fig. 3. Changes of soil temperature (°C).
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DL D EELLAE Z KRB (FR L)  MRanFEA FIMA 722 52 - NFJE AR EE A Z= Y i RE R

it LA (P ) A e B EE 0 IR T A RIA 18 20K BE LSS - 28T A

MEE T 7 &5 e B TR/ VSR - AL Loy MR L&Y TR 4,800k - B4 H Ky K S

FYEE LA 22 PR A B B - MR [ 78 5 P B (R A5 ] DURC D BE SRR Z2 RS  HHORIEC

RN AT RE R E IR S 1Y TIHOK 2 B FOREELEE AR E - A B G dey) 48

[ S HE - SoREI 7 & B ARG A S S5 2 = (3R2) -

%1 REEEEASE R LB 1% 60 )

Table 1. The effect of mulching on leaf parch blight of Eustoma grandiflorum after
planting 60 days

Cultivars Treatment Number of leaf parch blight*
Ve v e
: trol 7
Dlamondpeh woon
Chu Cream iﬂotntgﬁll g:g**

! The number per square meter.
2 **Sjignificantly at 5% and 1% level by t-test respectively.

% 2. BTSRRI R #45(Ca) %L

Table 2. The effect of mulching on Calcium content in Eustoma grandiflorum plant

Days after planting

Cultivars Treatment 30 60 90 Harvest
Voyage Green Control 0.55 0.32 0.36 0.56
e Mulch. 058 050 f 064 152
) Control 0.70 0.30 0.32 0.66
plemondPea  Mulch. 078 033 059 085
Chu Cream Control 0.59 0.30 0.53 0.70
Mulch. 0.64 0.30 0.61 0.67

FEVHEMGIREER T =R AR A S 2 VI ErREaEs - 49%2~5cm
BEIRCA > 4UH9I03.5~8 em® - LLUSEA MR R B (R3) - AREiEEE 2 UIAE
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FEERIAENEIN - A YEIEENN10 g - KO ~ B SRR ER T AR [ 7 5 R

FR¥IREH - FOHP RS 00.5 mm > A EUEANZYIRL - TEERRIEINLY3~5 pg/ml » F£

TEA R/ NI b R SRR CIE 480K > 4B f05~9 em? » )il

TS AN S TIER LK © Wk 1] 78 5 i TR S ANt B = Al — NN~ $8 0 D by B Al 5

HaEESVHCAE B IR E Z U -

* 3. MEHE SRS SRV MG &

Table 3. The investigation of mulching effects on characteristics of Eustoma
grandiflorum cut flower

. Height  Leaf pair Leaf area Fresh Stem

Cultivars Treatment ) i diameter
(cm) number (cm?)  weight (g)
(mm)

Voyage Green Control 74.4 . 13.0 42.5 101.1 6.30
________________________ Mulch. _ 76.7** 136 _460™" 1088™ 680"
Diamond Control 66.0 12.7 41.5 90.5 7.36
Peach I Mulch. _ 71.4%* - 130 495%™ 924 817
Chu Cream Control 67.2 13.0 39.1 91.5 6.44

Mulch. 70.8** 13.8 43.7* 101.1** 6.97**
(Continued)

. Branch Chlorophyll Vase life Flower area’
Cultivars Treatment number (ug/mi) (day) (cm?)
Voyage Control 24 55.9 20.9 64.8
Green ! Mulch. S 583 Z2 39
Diamond Control 3.1 67.2 194 61.5
Peach I Mulch. 38 e 2027 67.27"
Chu Cream Control 4.1 55.1 19.4 44.8

Mulch. 5.0** 59.2** 20.8** 50.3**

Lx **gjgnificantly at 5% and 1% level by t-test respectively.
? Flower area = the diameter of length x width.

I 7 e BN (B BRI UIE A B THIR - Bt B U RIEE KU
HH(R4) - FRASTERE I A 2 UM PRGBS IR R F4U10K - HUMEHIEE S
HIHBAA T E H B R101K » TlEE 7= H EE 2 UHEHBEI90K « MRUJFEER
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BCEA A 2 BT S PR DT P 5 A R BRI B8 (FB) » W T 7 25 A A
4HHEAN0.5~1.58 » DASFAY SR RO R BB » FRoToiek [ 7 25 A 3 ] DA
= B« H R R (1533 = 970 m?) » BEMPRIBALLETT - (A B (S
FASEE » SEIGEEEE MR 52,0007T - 24T b A 7 25 5 B 49 T B R i &
4,850~14,550%% > JER UL AS~1558 7T » {iREHFERFIA AT E S -

% 4. WL A SRS U CRI s E b

Table 4. The harvest per square meter of Eustoma grandiflorum

Cultivars Treatment Bunch number!

VoageGren wich, agm
) trol

Dianondpezch Wi, e

! Harvest per square meter.
2x *x*Sjgnificantly at 5% and 1% level by t-test respectively.

W SRS R AN E RS UM T WY o OB > WU
R R YR B 55— JT A A E B AR St A B4R A T s (K5) ©
W17 & A E M I S S LI % VR & A &8 BRI BT EMR - B
FREHF S B D IR A - PRI TR ARG e B R B D5 hr - BB D R S A (58
HARAS RIS AR o
< 5. WA 7 5 A RS ARE Rls Ty Z B (/NEY)
Table 5. Mulching for saving labor cost in weeds management during Eustoma

grandiflorum cultivation

Mulching Herbicide Planting Weeding hours
Treatment ) Total
hours spraying hours hours 1st 2nd 3rd
Control 0 1 11 4 6 6 28
Mulch. 3 0 17 1 1 1 23
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TEVIE A SRS A% o Al BpiRe AL 3 SRR » BEE
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2E3Rk
1. FdEF 2010 MHUBEEZENIER FIEEfEE 3:63 -
2. EFEEU -~ BEZF 1983 EEEEEZSE M FHEEE 294):
291-298 -
3. FEIR - B~ £k - 5 - £EF] 2001 HEEZEREICR/NEESR NE
HUREER  REEZERIE 34(3): 330-333 -
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H26H EME 1% 55418 5 B5FATEEMETBA 0~10~20 mg/Lpa PR & — R (EREUBHIHE
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R BRI A R — BB MRG0T - BRCIR et Bp B B R 10 R U i &
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v - A8 SnfE SRR R B BRI AR b - BN a7 AR O R R e
EERIETYEZE - BiEEMIE TN EZBAERUERE SN - TR 2 Bk

113



EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

o HEFEES - MEPIEERA LB PR o MR E LR & m T+
FERETE IR B S — o i B A RS ERR (8L ~ [82) - B — i Pl L2 5
R =il R Rl o T ERAHAYENTE R RN R BAR A - HA
s BRI ERk B SRR BORImEN 7 < BifEE 4 - L HDIBA 20 mo/Liz
IS IR - SoBARERAHAVIERREN LI 0 - FeAsiE Bl sst MR B S — 7
Sz AL [ 22 TEAS SU6{E S iz - BAL0 mo/LEE A48 &z - MBA 20 mg/L4YJ10
{E[EfML - “FSEF B BARRFRAHTERREN I BOG I 5 B2 25k BARRFRAHTERAAE -
{ERUASREW NGl P =H i
=L OEREM B IIEN SRR m B A EDRE AN R R E B IR
Tablel. The growth characteristics of E. grandiflorum ‘Luna Rose’” and “‘Ceremony

Blue Flash’ under different cytokinin (N°®-Benzyladenine, BA) concentration

treatments
Growth characteristics of E. grandiflorum

Cultivar  Treatment  Fresh weight Plant height Node no. Inter-node
(cm) length (cm)

Luna Rose Control 57.04" b° 61.08 a 10.40 ¢ 5.87a

BA10 mg/L 57.68 b 59.22 ab 11.43b 5.18b

BA20 mg/L 68.25 a 56.88 b 12.28 a 4.63 ¢

Ceremony Control 36.49 b 54.14 a 9.28 a 5.83a

Blue Flash BA 10 mg/L  44.23a 52.70 a 8.84 a 5.96 a

BA20mg/L 42.64a 49.89 b 9.15a 5.45b

(Ex—)

Growth characteristics of E. grandiflorum
Leaf pair Stem diameter Leaf length/ SPAD  Axiliary

Cultivar  Treatment

no. (mm) width value buds no.

Luna Rose Control 23.40 a 495c¢c 152 a 48.79a 10.60b
BA10 mg/L 21.32a 530b 1.44b 40.10b 12.21b

BA20 mg/L 2252 a 5.78 a 1.43b 4269b 24.32a

Ceremony Control 12.48Db 3.90b 143 a 61.64 a 2.20b
Blue Flash BA10 mg/L 14.16 a 4.38a 143 a 54.09 b 6.40 a
BA 20 mg/L  13.00 ab 452a 1.36 b 53.42b 7.46a

" Data was investigated 5 weeks after BA treatments.
2 Means in the same column followed by different letter are significantly different at P<0.05 by
least significant different test.
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Fig. 1. The effect of cytokiin (BA) treatment on the internode lengths from first

branching node of E. grandiflorum ‘Luna Rose’.
9

I Control
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Fig. 2. The effect of cytokinin (BA) treatment on the internode lengths from first

branching node of E. grandiflorum ‘Ceremony Blue Flash’.
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55 Ry B 22 4HRE o AR BAS BT E AR R MR 5 2 SR BRI EAE 1R 55 T HY

— BRI A TE R BH OB 2B (E3) < " 734y (lateral branch)iyiE & £y

" EEEESMERB =LA B, o T BT R S B IR EEA T 3%

BeGATGZ AR  KEML AR A FEN 2 [lk)IFE - a0k "0

(binary forks) ~ =47%;(ternary forks) k205377 (quaternary forks) o HH &3 7] & | 4K 4H

At 7> 2R BAME S ARSI BRI SEpk R fS ER B E M R AR TR R 70 %
B - HIPURSATHEE » MESEHE -

Ceremony Blus Flash Luna Rose

BA20mg/L BA10mg/L Control | BA20mg/L BA10mg/L Control

3. AR o BEER RS R T BT
Fig. 3. The branching of E. grandiflorum plant applied cytokinin foliar spray.
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WEIN =737 R Ay AR - BHIRAHAE MR 2 8 - (BA /D EBARFRAHIE K
R B8 - =70 8 EbEE BAR I RS S Mg IIEE - JLH DL B
=Rk R B (R2) -

2. R BRIENE ISR A FR AR R 2 R R
Table. 2. The branching performances of E. grandiflorum*Luna Rose’and ‘Ceremony

Blue Flash’ under different cytokinin (N°®-Benzyladenine, BA) concentration
treatments

Branching performances of E. grandiflorum
Lateral 1stbranching Binary  Ternary Quaternar

Cultivar Treatment

branch no. node forks forks y forks

Luna Rose Control 2.50'a° 4.20 a 790a 270b  0.00a
BA10 mg/L 250a 4.04 a 9.04a 2.86 b 0.04a

BA20 mg/L 211a 433 a 8.52 a 3.72 a 0.07 a

Ceremony Control 212a 4.28 a 6.28 a 2.16a 0.00b
Blue Flash BA 10 mg/L 224 a 3.72b 6.08 a 2.84a 0.04b
BA 20 mg/L 2.08 a 4.04 a 5.70 a 2.77 a 0.19a

! Data was investigated 5 weeks after BA treatments.
?Means in the same column followed by different letter are significantly different at P<0.05 by
least significant different test.

TERRBEACMIRFRIR - RS BRIk R 1SR R e B A FRE AR o R
PRUBHEE A - DISEIE B MESFBUIBIE M IN(ERS) - BACEIN IR K BA
e PHAH R IR E 2 2 - IEHEBA 10 mo/L {0 A5 Sl B Aok B e B Y
FEASITE N - CH anfd BRI b e R - FEfCE RN EEH B IEEBA R AL
BEACHE R4 LSRR FITE H B - i BE b St HHIRsHAE & 2 B - (NIt
AR B R LI IR 2 BARR A - Monfd RV E. RIRCILIES: - el
LG AT R AT EE - BURAINE T R R e A C o B LA A E A A -
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Table 3. The flowering performances of E. grandiflorum ‘Luna Rose’and ‘Ceremony
Blue Flash’ under different cytokinin (N°®-Benzyladenine, BA) concentration

treatments.
Flowering performances of E. grandiflorum
i Total flower  Blooming  Mature flower
Cultivar ~ Treatment Flora buds no.
no. flower no. buds no.
Luna Rose  Control 23.95' ¢ 2.75a 5.75a 15.40 ¢
BA10mg/L 32.86b 3.18a 3.64b 26.04 b
BA20mg/L 38.76a 3.16a 2.16 ¢ 3340a
Ceremony  Control 10.68 b 2.72 a 4.04a 4.04b
Blue Flash BA10mg/L  19.16a 3.28a 444 a 11.44 a
BA20mg/L 16.8la 2.88 a 3.8la 9.96a

'Data was investigated 5 weeks after BA treatments.
’Means in the same column followed by different letter are significantly different at P<0.05 by
least significant different test.

(k=)
Flowering performances of E. grandiflorum
i Flower 1st flower Pedicle length  Days to
Cultivar Treatment | )
diameter (cm) node (cm) flowering

Luna Rose Control 492D 7.30c 1040 a 63.40 c
BA 10 mg/L 6.11a 7.89b 9.50a 66.46 b
BA 20 mg/L 6.08 a 8.32a 756 b 69.00 a
Ceremony Control 5.65 ab 6.76 a 9.98a 63.20 a
Blue Flash BA 10 mg/L 593 a 6.04 b 10.34 a 63.20 a
BA 20 mg/L 527b 6.46 ab 8.88 b 63.15a

'Data was investigated 5 weeks after BA treatments.
’Means in the same column followed by different letter are significantly different at P<0.05 by
least significant different test.
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Ceremony Blue Flash Luna Rose

Control l‘ Il'_‘\" 1/ \ Control “\“ AL ARV
10 buds wtr Y\Tff¥n 1;&:‘25 j ‘ HH

o~ o
BA L §)

T r JAVRY BA R\
| A R A TSI 10ma/L w J 'i ; ‘\ *
ek LA LER) RAVATEINN =% B RUNNUAY
Sg\mg/l_ ‘ f 1\1 ‘\h’ f "; el ggmg/L ‘I_“LI‘ . x‘ +\\ \ * ; { RRTARY!
14 buds 17 buds . \ \

4. Wl AR SRR B % 2 AT AR LR -
Fig. 4. The flora buds quantity of E. grandiflorum after two weeks of applying cytokinin
foliar spray.

PRI AAS IR RIE SRR o S R AR AR R PEAS [F] T Pl 2 PR A Al 55
M=Pk MEEBA 20 mo/LitssEd 5A IR o IR A (E5) HAE PR R4 - fHiZ
NS R AR O - ORI  BR i apk EARe oy
HEE B E RS B KBRS B A ISR bt -

deformed flower of BA 20 mg/L

normal flower of Control

h~ ARG BRI SRR A A 7 23R BA 20 mo/L JE R ZAT -
Fig.5. E. grandiflorum ‘Luna Rose’ deformed flower caused by applied cytokinin BA
20 mg/L treatment.
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VIFEAETH B 2 — R ACSEAVERBENS » A4S 5 1 3 H L E S E AN - HI
AR A BARE B 4H B BRAH D) FERY R 5SS » (HAHLFRA Texture Analyzer
(Brookfield Engineering laboratories, Inc. 525) LZEHI 7 20 & i F XS A 35 it
FEYIIRE » DL T 5(9) ) Fow » BUERCOK > FoRMAH ISR » 1Sk o Ofl
45 R BARR HAH RS IEAE PR A G /2 AE f At /75 (Peak load) ~ #% 1% Jiiti /] & (Final
load) k2 -39 1 /& (Average load)¥ g KA SR 4HMERE » BUTREEBAL0 mg/LELBA20
mg/ LIE i AT BG il - SR (FR4) -

T4 PIEE BRI SRR R

Table 4. The stem hardness of E. grandiflorum ‘Luna Rose’ and ‘Ceremony Blue Flash’

cut flowers

Loading Luna Rose Ceremony Blue Flash

SS Average Average

@ Peak load Final load g Peak load Final load g

Treatment load load
Control 1326.121b> 905.20c  1125.63b 1289.68b 817.40b  1063.97b

BA 10 mg/L 1729.840a 1350.20b  1561.34a  1557.80a 1054.00a  1303.55a
BA 20 mg/L 1785.680a 1640.16a  1563.87a  1585.48a  1038.80a 1294.85a

'Data was investigated 5 weeks after BA treatments.
2 Means in the same column followed by different letter are significantly different at P <0.05 by
least significant different test.

& &

e BB R P 5 T e 4 A o 2R BARY T SRS RS AR IV RRE R & - (2
#AEF b - WIMEEFE > FER e S ERER @R - HACERonE - (5%
AT TR B I Ry 4 > TR sk - ME RS LABA 10 mg/ LI it jif 2K BIA A] B 722 52
H E“Bm%ﬁ@“@%%ﬁﬂifﬁﬁ/ SR B R AT AR - HIEEREES
KRB - GEBIERE R S ACAGE o LIAIHE 7> 222 BAIR A5 1 i e
}"E?E?éﬂ b SEIEARE - (BIEFEE A E > HiEwSEERER » AR (T
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50 ~ 1002200 ppmpzHEs = » L0400 ppmpz Bl i o FREREEE LIRS0 -
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10052200 ppmpszEiis s » HIUM0 ppmia 7 - DIERHRE 400 ppmpz Bl 5 3
R~ BORE AR A R ER R R R RN A A A R PR iZEDIAER
100 ~ 20052400 ppmpz HREL = » HIUR AR50 ppmEZEESE - 0 ppm#Z#H0.92
o/planti (i - BEREEHZ B LIACRLEE200 ppmpEHEL.43 g/plantiys; » HR 5 HI AL
HEIEE50 ~ 100 ~ 400 ppmEEEEE » L0 ppmpEEE0.89 g/plantifi(Es » 4 iiEs B LANI
5052200 ppmE B s > HA AR HURERE 100 5.0 ppmipg B - UL
400 ppmpE EREAE o B ARl (R B BERIE AR FIH RS B B A A 22 52 » H Rl
0 ppmEE B E i =190% » HZ 77 Al R AEEREE 100 ~ 200 K250 ppmjgz i » 497£65-55%
R DIHSRERE 400 ppmEEE 2 11 BE R R 1 1% (E12) - B0 B A4 5120
HEELZ S B A E IR S A 72 52 ARRLRZA400 ppmiZ H61.9%8: 5 -
HR 5B Bl EE 200 ppmEEEE 22 58.2% ~ 100 ppmjEHE 22 50.0% K250 ppmjE e >~
47.5% > L0 ppmEE T 7 38.3%4 (K ([E[3) ©

20
€15
S
5
T 10 m 35d
= 65d
s}
o O = 100d

0

0 50 100 200 400
(ppm)

1. AEIRCEDRESS Den. ‘EX.1PRiE Z &2
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% 1. FIEIAERIE S Den. ‘Ex.L % 100 R EHR 8

Treatment Leaf . Psel.JdobuIb .
(ppm) No. Length Width Node no. Thickness Width
(cm) (cm) (mm) (mm)
0 6.6d" 9.9¢ 3.8¢c 6.7b 14.0a 20.8a
50 74c¢ 9.9¢c 3.8 bc 70b 139a 20.3a
100 8.1b 109b 4.6a 7.6a 149 a 22.2a
200 8.3ab 11.1b 44 a 8.0a 14.2 a 21.3a
400 8.7a 12.1a 4.2 ab 7.7a 139a 20.1a

“Means in the same columns followed by the same letter indicate no significant difference by
least significant difference at p=0.05.

% 2. FEIRBEEBRES Den. ‘Ex.1 itk 125 EHEKELE iz E ~ B8

Treatment Fresh Weﬁ:\t,\, (g/plant) Dry welgl\r:; V(\?/plant)
(ppm) - Leaf oudobule RO Leal  eudobulp RO
0 8.7¢* 19.1b 7.6ab 0.92b 0.89¢c 0.94ab
50 12.9b 28.3a 9.2a 1.20ab 1.22abc 1.03a
100 14.8ab 33.3a 9.6a 1.36a 1.36ab 0.94ab
200 16.2a 33.4a 9.9a 1.49a 1.43a 1.03a
400 14.5ab 19.2b 5.5b 1.41a 1.03bc 0.71b

“Means in the same columns followed by the same letter indicate no significant difference by
least significant difference at p=0.05.

100
80

a
ab ab
60 b
(%) 40
20 C
0 B
0 50 100 200 400

(ppm)

2. FEIRGEHEES Den. ‘EX.U R 100 H [FEE R 8
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70
60 b 2
—~ b C c a _
50 ¢ b
S 40
2 30 ®90d
& 20
) m120d
10
0
0 50 100 200 400
(ppm)

3. AEHURHRESS Den. ‘Ex.1HE S FEGkEGHE 228
O BEREHEAEREERCREE
FafflsiDen. Tomoflake - fifi A [FIRRALR R  FRFEHERT0H 2Pk » &%
PR PR NG R 1 72 5 MRS 7112 16.1~18.8 em 2 [ ([E]4) - Hogi: R MR £
AR S - TR AR 2 SR (FR3) - IR R 150 H 1% - S F B HE
B > fEMREE R 2RISR MR EG ST E NG RN BRI T EER
46.1 > IR H T REEE(ES) -

25
a a
j a a a E
0 25 50 75 100

(Ppm)

N
o

[EEN
w

[EY
o

Plant height (cm)

(21

o

4. N AR EDRE BT % Den. Tomoflake A& 70 HikE £ &K 222
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72 3. A [EDEE A ¥ Den. Tomoflake Jiif 1% 70 H 4= &Mk 2 5228

Leaf Pseudobulb
Treatment ; ;
(opm) No. Length  Width Node no. Thickness Width (mm)
(cm) (cm) (mm)

0 6.5a 9.6a 3.0a 7.4a 11.5a 14.6a
25 6.3a 9.1a 2.8a 6.9a 11.4a 14.7a
50 6.4a 8.8a 2.8a 7.1a 12.3a 15.4a
75 5.5a 9.0a 2.8a 7.1a 11.8a 15.0a
100 6.6a 9.4a 2.9a 8.0a 12.4a 15.5a

“Means in the same columns followed by the same letter indicate no significant difference by
least significant difference at p=0.05.

70 ¢

d
60 | ° ab be
850 | ©
S40 +
% 30 f
o 20
10 |
0
0 25 75 100

(Ppm)

5. Jiti FH~ FEEEREAEY Den. Tomoflake 4F & 150 H¥HE R B2t E o 8
= HEREHEARRERCRE

FAfR I Den. To My Kids *Smile’jiii F A [E $FALIRE » 7R EE %195 H R EE 2 ]
HEAEFER > 11200 ppmEEREAY59.2 cmER s 0 L0 ppmEHEf52.9 cmEE A thigaE
o Hegm AN A ZRMFE > #RE/117255.4~56.6 cm 2 fE]([&16) - A= R MEARTN &
BRFR > R AR SR AE  BEF B A 14.7~15.7F B > R 7$12.7~13.1 cm 2 [ -
TEEHI L1200 ppmEEEEY3.5 cm{E 20 ppmEEEEY3.1 cm > FREREEEELL100 ppmiE
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FHAY18.68[11E 12052400 ppmpEHHAY17.45117.36] @ REREEEE LL200 K2 400 ppmjz
1715.63 5215.71 mm{EHF0 ppmEEEY14.67 mm - (EREREEE 5 11 5217.54~18.57 mm 2.
[H(FR4) - SERBUREIE 2 [HEE - HrEREREE KRV R A M 2 2 TERF e )
[ 31.41~34.76 glplant - it B BK ¥ fF & 41 2 63.37~74.51 g/plant » R & /Pt
40.90~48.70 g/plant ; EERZEE IO ppmERFEHY4.47 glplant= 12200 ppmjEFifiy3.66
o/plant » FERES PRI 2 AR - S BER 2 E S i B 2 iR R - BREE R
4.63~5.46 glplant » REZEE0 ppmEIEfY8.36 g/plant/=}72200 ppmEFifY6.00 g/plant
1400 ppmzEHi6.04 glplant - HER7% R B 2 [ fifh 7 FL(3R5)

70
ab
ab a ab

a a 4 a
i Ei Ei Ei
0 100 200 300

6. Jt A EDEE AL Den.To My Kids ‘Smile’ ¥ 5 2 228
%% 4. ¥ AR BRSNS Den. To My Kids ‘Smile’ £ 1% 195 H4: EMER > 22

D
o
(@)

o
I

m 75d
m 115d
195d

N W
o O

Plant height (cm)
2 g

[EEN
o

o

400

Treatment Leaf . Psel.JdobuIb
(ppm) No. L(ecr;g;h V(\::Ir(:]t)h Node no. Th(lr(:;:;) 33 Width (mm)
0 14.7a 12.8a 3.1b 17.4b 14.7b 17.6a
100 15.7a 12.9a 3.3ab 18.6a 15.2ab 18.0a
200 15.6a 13.1a 3.5a 18.1ab 15.6a 18.3a
300 15.0a 12.8a 3.2ab 17.7ab 14.9ab 17.5a
400 15.0a 12.7a 3.4ab 17.3b 15.7a 18.6a

“Means in the same columns followed by the same letter indicate no significant difference by
least significant difference at p=0.05.
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5. Nt A ERFESPHCES Den.To My Kids “Smile’ iEEAE 1% 200 HAEPREFE MFZE 2

s
Fresh weight (g/plant) Dry weight (g/plant)
Treatment
(ppm) Leaf New Root Leaf New Root
pseudobulb pseudobulb

0 34.83 67.7a 48.0a 4.5a 5.3a 8.4a
100 32.7a 63.4a 47.9a 3.8ab 4.9a 6.7ab
200 31.4a 68.0a 40.9a 3.7b 4.9a 6.0b
300 32.2a 74.5a 48.7a 3.8ab 5.5a 7.0ab
400 33.1a 68.1a 44.4a 3.8ab 4.6a 6.0b

“Means in the same columns followed by the same letter indicate no significant difference by
least significant difference at p=0.05.

& &

GraBFAREAE R ZERFTIR - EF/KE BB VER > Bl
SE—K SRR » AR A £100~200 ppm - i AL A £:25~50 ppm » $H A A & 100~200
ppmETE iRl EETE R A B R R S BT 2 iR S o

Y

ZE R

1. FHER - -BEEH /NEERT 1987 72 ROy A0EBICMITTE
EROBE A O KT RFE Tl 34: 11-19 -

2. FAFE 2006 AfilEH p915-918 EEESFEE EEE(T) MW
TEhEEREY =& -

3. FEH ~ T. W. Starman ~ R. G. Bichsel ~ BE/K#E ~ #kf 2010 f{EE2ffhFoE el
EIREANAETS EaR e @ CEE  4ERE 58: 46-60
EERR 2010 FAMIEERVRER SR ZEECTEE No. 272:26-33 -
A AR BRIEE 2011 HARYan RS fofiniEbE S o sR
FrRFFI561645%  pp.97-106 -
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6.

10.

11.
12.

13.

14.

15.

16.

17.
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A kAR BRIEIE 2011 HaAfEE RS A ER e R
ESFTEF 15515455 pp.49-61 -

A KIFERY ORISR -MOE= 1982 7> FoE v ALFH
BN RIT T HEHE OB (B L1HR)  BRIEEHDTH 14: 178-192 -

WA, 2001 /ENLNRT Y NOoEY AD0EES LURERME L 2 Dl
fENC R 098 p17-20 EHIERRELGHESGRH®E $lS -
JHiEE— B B BHE— 1984 /EL ATV ROEv ADER - H
fEICRIF9RE ~ ERFEDOFE Balhms Al12:65-83 ¢

Baiee 2002 ELSZAGHEEREEE L2EM BESRBATRTRE 52:
iy

BOSHE M 2000 BHAMINHEMEE  A0THE 44:8-17
BOTH 2010 & o ) R b o B O B e S R O A B A F T 2B 154 5%
pp.63-70 °

FEIESE ~ BR—0 ~ BRSRTS 2004 TEGRERGTHE AT /KIEEAG sV BRI A E
HEERLSENTSE 53: 179-192 -

Bichsel , R. G. 2006. Determining the nutritional requirements for optimizing

w

flowering of the nobile dendrobium as a potted orchid. M.S. thesis, Texas A&M
University, College Station.

Bichsel , R. G. and T. W. Starman. 2008. Nitrogen, phosphorus, and potassium
requirements for optimizing growth and flowering of the nobile dendrobium as a
potted orchid. HortScience 43(2): 328-332.

Cui, Y. Y., M. W. Jeon, E. J. Hahn and K. Y. Paek. 2004. Concentration of nutrient
solution and growing media affect growth and flowering of Doritaenopsis ‘Tinny
Tender’. Acta Hort. 644. (Abstract).

Yen, C. Y. T. 2008. Effects of nutrient supply and cooling on growth, flower bud
differentiation,and propagation of the nobile dendrobium orchid. M.S. thesis, Texas
A&M University, College Station.



AR R O AT
, ~ - s 2 7 — s
SABEF T ERET R
B R

w =

VORI Ry S22 S N R I i B AR - BRTERIE R AR 21 - AIRERHEH]
AR EILFRTCERCRAVENRE - FFRFIIRINATGHE S - Hd#s R0 M ik
VUSRS N EAT R - NI A ER DA E 200 B Rkt - 126 HTETBA KU
MRS - PO JECHAE - 200 ppm BAR I 4. LR TE 5/ 2 FERFSE 9.9
% - FURAS R BRI G AR R > E IS B PR - BARBE e fEH S 20
BRIEFEE S - DURORR B AT S S B A e 'R T o
AT Ry A RS 25 DB AR A ACHATIRR A R -

FASEY : #5200~ BA ~ TLIEHET -

fl[

Hil

VUZRRR Ry B R R A B SR B R - P USSR 2 L Ry B 1
T - (GAEH 8 E1/4~1/3 - USRIV A & EHQI6[E A e S 2ER &
FEMEE ~ BERECRT AN BRI R TR REFHE > fE5F & T
— R BRI~ 260 i EE AT AL EE I 2 (76 %) & 2 LU N — R TEFTERILE T
RS ~ AN R 5% (62%) °

A R L BB Rl - (EIEE R Z M RRORE s CHH R %
HAETR » M— AR ARNEIE R - 43 (FFkET - 23T - TTHAE
B IS EORESHITC A IE R £10~14K - WIREK#E 2 O BTC TR EL
o BT ELERI N FET TS MBI M - BURSER DU B 20008 Rt
Hh PR R SR B T A TR A E A i T -
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SIS
— ~ EREZF
BAR & KOs EIL6(H I (W N 32) - BEMH124: - SIS LB EE R -

i T R BRI BA 7 & (ppm)
1 H 0
2 fiE 0
3 H 100
4 it 100
5 H 200
6 it 200

T AFWR)EAE
4 g BRI 1L H PR TS0 S BA 200 ppmizE - SRAfEEFEEL B
HEC

m R

B 6 H W LBARORURE 1% 53 HIAET A FI9 H TR 0y 4 a2 - 45
FINFRL > ER R 2 LM B ATEH Rt AR R~ S IRH (R 2) I F 2H
5.8f8 > F5LURUR BRI o] R DIEEE B e s P iR T g 2 415.3~5.55F 2 [l » DA
BAREE 7 F 3 BRACATACAEE L1200 ppmpE B > 579 . OfF A A B S Il » R0 R AR
TR AR DICRE S - BB RE E AR IR -

BB IFRRFRAVIE MR 11 H 43 2A200 ppmEIBAMEI TRE(CEZHE » &GS FA1Zk2
FIToR o SEIE A S(EEU50.2~4.21% » DIRIE3 P15 2 (EAFE - R A ER
GESESEHE R OB AR ECEE T T HEEURAE R E 211100 ppmAYBAREHED R
SEPRBREEE » R ER AR IVELIBA 200 ppmZE Al R IESEE B 20 A
ZAAE -
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1 Uk BA BREEE S 20 LB {E ST S A RV E

HH 508 BA (ppm) e et —
7H 9 H Sl EES st
1 F 0 1.7 0.8 2.5 11.9 55 174
2 i 0 5.8 0.0 5.8 12.1 5.3 174
3 B 100 1.0 0.4 1.4 11.3 7.5 18.8
4 i 100 5.7 0.0 5.7 11.2 6.0 17.2
5 H 200 2.3 0.8 3.1 115 7.8 19.3
6 gt 200 9.9 0.1 10.0 11.7 45 16.2
5}?\‘;‘ **k* **k* **k* ns ** ns
BA *x ns *x ns ns ns
B XBA ns ns ns ns ns ns
< 2. ZZ DL BA 200 ppm HEFEEESR
paAil {EFEEY % =EEFH % TS SR
1 3.3 18.6 14.7 81.4 18.0
2 15 10.4 9.8 89.6 11.3
3 4.2 35.0 7.7 65.0 11.8
4 0.5 3.2 10.2 96.8 10.7
5 0.2 1.3 8.5 98.8 8.7
6 1.0 6.7 9.7 93.3 10.7
& &8
#E 2R 6 H VI ET TBA SRR i R i o P A4S SR IERE200 ppm BATH]

WA IR AE e 3

FEREEE 2991/ 2 - BUR BRI G R 5 H
e ) A (S 2 R AR B

BEIFE - AFMETCEHRASE R DU 3 (BA 100 ppmiE st i

It IO T H DA =
TA I - ATATZR A FIEMNFEEZ B - 455

ESE - e

SRe il Rl E e R OB T At EERA 2% -

BRI e

o

BHFERELFNRANEG > HilE

U RS R AR
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10.

11.

12.
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N

INPHEES ~ ST - APIEE 1988 JEAFHYBRICEHEN p.237-247 BE
BT 1991 FRBEEEEBLIZ B 2 BRCBIE IR S 2R BILEER

SRS AT hE o

MEE 1992 — - ROMEVUREE > MEREE - RIS i
7t BN EE R E B T A 1A

F$E 1986 EMAfEHARS p.8-65 ZEMEEGNERE) ALK

e

PREZIR 2012 ZR.00HEAE B B B TR Ef

-

BRFGE SRFIC 2004 EEFAERBHEYBEHERZ PBBEABRE =
R RIS Itk 82: 51-60 -

BOTHH 1999 =EHEEBEEMIBIES SEREEEN 27:10-11 -

FLHIE 1994 ARFEHIEMEREBEAE L2y He ST EEHEES
140 -

gifErE 1994 SEBEERMEN CHE EPEEHETE 137 -

Choi, J. Y, J. N. Suh, I. S. So, and B. H. Kwack. 2001 Morphological and genetical

characteristics of variegation induced in Korean native Cymbidium goeringii and
Cym. kanran leaves Proceeding of APOC. 7:171-173.

Komori, T. 2001. Effect of night temperature control in winter on the growth and

flowering of Cymbidium. Proceeding of APOC. 7:182-184.

Su, H. J. 2000. Cymbidium Sw. pp.820-833. In: Huang, T. C. (eds.) Flora of Taiwan
Second Edition Volume Five, Editorial Committee of the Flora of Taiwan,

A

e

B 17 o R R [ AR SE AT RE

Department of Botany, National Taiwan University, Taipei.
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FIRR IS REBVKIEER 280 B0 A% 10 B LR E B MR E iR

X H o #URER AL
e d =7 w2 R BRBILET F%

-f
a3

FlE L ~ iﬁ':t/%’ ";{T%%

m =

A IR ZEAESTIBREEERS - AKFERIGRERVK » INMEIRE FE R 22450
FEPERIEMER » BB B Rt m AR 5 e R e T - BBl & R K B B F5 AE
KA - EEDRE R SR F R EEE - ERIRIGRE BVKTEER 24 - &K
REEVKCRIEET0C LA - R fS #E il SRR R RS 3% E AR50 C B255°C » HAUK IR
& B /K CUREE S » (ERE A1 1.4~9.1C 2 » M2 RIERE IR 2 8
SRS B ARIESOC » RNABFEAERFTA5C DA LIRS 72229~391 75 8 7 fif] - #E—20H]
A PFREEVKTBIR 2R A ) » ORI E MR RS 5 EAES0C » MR R
RE S8 B M SETH S B A /M E N Z %9 16 ZE 5 i (Rhizoctonia  solani) k2 AR J& 7 B
(Pythium aphanidermatum) - A& H R A5G X R AR SRR » FHLUKPGEE
BUKTEER A HUHT » JHBERE AT » FTAEE 2 TS - R84 TIEE
EMERE - IR A EONERE - HAg TR 2855 293~100% - U~ AK[5hE
BUKTBIR 2 4 Re FINF a5 16 & o B T IR (ERE MR = -

il

Al

SAGE A E R TR ERR MR E - LUK (Rhizoctonia solani Kuhn)
FARIE A (Pythium aphanidermatum Edson)2%4: i 548 » H G BRI ELE - AT -
NEZE R EREAE - B E S ESER SR A =% > HF—

B ER R DL B HIREREMERE o WA E IR ERERRE 2 ARE
S AR OK - B A (o A B EE A [E] 5 706 ot T IR AR IR = - NEH5E

4

N‘
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HA G IEMESE 0 F m i TR AR B S E e 4% - HEER 5 IR
BEARRIG AR - SEAT LA URBENTIE AT B I LR AR R R - A
AR AL TR AR B HVERE - AU BEBREE P A RGIFHEM2.4
INTHERH > BETRURREIE S » By T (KR SRRV P B R BRE R BUR - DIEEE 2R
ARE - BEAH ZEREFTHER Y e B IR ROE — KB - HURE (CREIR » AHT9E
FERRIZRE B VKER AL 2 VKT RIGREEVKTERRH I 280 9@ N WAL B HIR
ZHESTIIREEE S - AKOFERIGRERVK » I EERE B R i 2 20 FE V| BRI
BB SR i R e Ry > BN S B R K R E R S RE /KR > ELE DR E
s n SR E IR 2 EE > DEHE R RVKIEEH B R it B £
A IRERE R E Z e T -

A
BHEARRE KGR KBIREE R EE
AR Z AL B R (2400 cm ~ 5172 cm ~ ZE11 em - DU AE Ryl
VE) > LUERL2.6 e Z B RE 2 KRS TUERBEE RS - $EHIEELL om - IREFER
AKCBR RERIFRER VK » FREREEE IS R i HH 7K B 22580 i P 2 | B R (NC DI
RFEAD12-15 1/2" AC220V) » AR ZK BEEIR S RE /KA - DL EI/KRVIER A |
AR 2 KIGREFVK R Ry " Hi B KP5RECH-403 1AL » HEEBGR A B
5.7 m? > FEKIRZT R 400 Lo BRI 2 KIGHEREKIDEE B E70C DAL - 2GR
S e E11-128EBAaHET - SRR - EEE R e B 2R
&R ECEERF - B HERENE 2 BT RIS S VKBR300 E i - 5 KR
R S P FER R /K RIS R R IR RE /KA - T AZK L e s fE 2 R AE
BUK - BEDRE PR EAR 2O E B R e fE R (S e (HR(E RIS AE
BUKTEERM 3 290 E IS PR Sy EAER e Ll E -

%
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APFRERVK BB E RN R BRI ERMREE N RAEHBR T B2 /nEE

E®

i

KIGRERKIGERH 3 40 2R P P BE R 53 RIS EAES0C K 55°C » & HEAT
TIOREELECEE o EREEGIEMEE BS0C - B-TEBER 0 AKOE
B& b B = R (66.6°C )R /K LR (61.4C) 5 » JREZE R5.2°C » 4EFF(F45C LA L
YREET0A ST 6 5 TR IR E M 2R S B AR E#E50°C  NIBAERIE45C DL 362
Sr8E R B R - AKIOE RS LR g (67.3C) i /K LR (61.4°C)
5 JREER5.9°C o 4ERFEASC LI EITEETI657 5 © AF IR HE VR RS IR
AREESOC » NELERFAEA5C LA 2239157 -

TE R e SR AR B E f55°C o B —eBRds SR A UK O BE LA = B2 (69.7
C)f /K R (60.6°C ) SEE 72 59.1°C 5 4ERFAEASC P53 BIEE 75257 $# K696
SY$E  EHIRSEE RS 2 RS B AR EES0C o NABYERFE4SC DL L3229 8% © 2R
TSR 0 AUK B RS LR i (59.8°C )i /K IR S (58.4°C) & v JHfE
72 R1AC o HEFF(EA5'C LA B4y 17882247 8 K 83143 88 + 1T i PRI E i 1V 2 R
IRNEAREESOC @ AAEBYERFAE45C DL F2E319 §# -

KIFRER KBRS RMEHEE T RN E Z R EER R AL

IS FE TP T G B S AR S 97 T T 4R 2 A A K e — 38 R 2 /M E A
Er PR g s T 2 Y E N R K R 8B T EZ BN > R RERVKTE
RO S8 2 RS e BRI EEE R550°C 0 N R 11BEBRAA T T RIS RE BUKIEER
HBELGRHE > FERFE E8EAH A ZINR - HEHAEEE - SBREERE
B AK O g 8B R VER ~ s R e T E N R K O R 3 E
FEMENZRFERR - ERAPEATE M REASNE > EREREGRER
TKIBERH 5 2 8 B FE TG BT T 4R B S AR 97 T BRI AR 2 ) 2R B 100%
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FER XRERVK BB B RRMa%E B B LI EHIERE

HIER MR IR ILIR - /R RE RV B R 52 A 2 om 2 Sk
SERS0C » FIMERIZRERVKIERH B AU - IRH R IR ARITHEAT - &5RE
ARG RE BVKOM 32 B R AT FT R 2 Z 1058 e s A v ] I R M &5 > i
HARLKIZREFVKIERRH B 2808 » W CERRIERREEL00% - RGN
93.1% -

7w G

AR ZER R A Y e o H IR ERIE - KPR Ry il ) Z UK EE
R FEFAILRE R IC S TEERE 240 - EREHERSCR » BEREA HETE ek
HKORZAEIR - HRE RS T HKIE S ERSRE KA - ZEKERAVIEREFIA
HA—BESE -

KIGRE BUKTERRN 35 290 (B8 - 1R il [FR R e M TR AR M I ~
SEGERH [HIRE ~ BiAE RO EAERERET TS, ~ DR a3 58 IR m LI 2 D BT AT fRAE.
E A HGRES - WRGRERVKER AT ~ —JOHBFEEA K RERFE - H A
AT ILSE e > (HERR A S HEE A 5 R K IGRE BVKE i B &
B B EE A HIE T © MM EE RE R REBVK BN 5 A i B R -
RN B e R - B IR R MR IR IOTHE IR R REREEVK
BRI B AR SHTRURAE AT A -

ZEV R
1. FHER BEEgx 1998 HERRHE AT =R E EYREEgg
] 40: 251-264 -
2. ZEZ-EWE) 2011 REIKFGEERVK 24 EEAEREIT ZEE I
B IRA F2E R - 100 FEEIZYEE JHEm S 379-390 -
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11.

12.
13.

FIRR IS REBVKIEER 280 B0 A% 10 B LR E B MR E iR

Mfese -=BEE 1995 RIGREDTE TIBERBMRE 2 H ZPEEELE
STt 49:19-31 ¢
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S B 101 GRS BT  R Ser 5SiR

Wikl R4RE TR A AR P Y

HW o=
2010/9~12 H 73 Hr &R T8 ZE R (ORBT ~ AP Je ) » BT 71 2N aaE
FHE - Hh g2 FE DI 522 (Mecistoscelis scirtetoides) 5z /i H 0 G EE &S mE2A
#5975 (Dasturelle divina) iy Ay L o 17 HE 316 6 & 45 S U T R 6075 (Bamboo mosaic
virus; BaM V)R =R i = i i 1] 7.38% » f {lHh & 715 25% » H N A 8= B EK
FRE B ERTTIREUR A RUR AR B 2 #8355 - BIBRI TR &0 2275 3(E L
EIH @ (D& b EEAHEBaMVELIIE LA RS S PUAS IR B/ A(ELISA) - &
FREFIRRTT  #E1T = BRETERR - (2) /= BRI E 2 Wi T SR ELISARR E eSS EA«BaMV
5 B REACOR AT P 5 BT © (3) BB MR 46 = BR VA - 5% B I 55 o 7T e ] -
= BRI T e RS ELISARR E AR SRR BaMV o S s (FU R T AE PR IESYTT
AR S (BaMV) Z ZERETE > b4 A1 4 R 3G (DET 28b) 24 K E R BaMVHEH >
BGPTSR S I &I 22 5 7 [ (Nested PCR) » {475 55 177 i (B8] B REASEE] a2
HAfgORI

"N B

20104F-9~12 F AE3([E BRI T BT EE W (R BT ~ AP el » B TiRaaE HE
A5 R 407 (Bamboo mosaic virus; BaMV) ~ #9(Dasturelle divina) ~ 94557 (Athelia
rolfsii) ~ 547 (Scorias communis) ~ 775 R iF (Astegopteryx bambusifoliae) ~ 51552
(Mecistoscelis scirtetoides) ~ #H il fféa(Purohita cervina) % 78 + 2k &2 E  FH#E H 2
TEPREER R = (L PR 8 TR E) < 100% » TR RIE S ESRE E LRI LHEE
PR R 1 2 R - BRI 2 E G E 0 AR E S H A
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PREVEEFIRE » IR (4RI A e S A 8 B AR A < e = R (E] X 100% 23
A BN ERERNESRELCER - HEERHEraEERRRATR &
FE e s HIOR RS - MR EREE - WESRR AE A Hh
HRAUT SRR - T B4 AR = TS R B 2 84 - fEIL3 e
4 BT ER S0 T R e e U ] 2238% » e {RHNIE IR 25% » HINE KB =1
HRER S B ERTIRGUR A RUR AR B

TR A0 (BaMV) » o 3 (34% 1 ZESEtR ERHE BRI s B 2 bk 7 = {8 %
H R B f P RR L 35 2 R IR AR O 5 2 1T o 2 T S
» FhsEFHESERI e B TR 2 E BN B EEE rT 2 F PRI EN B - B
FRgE TR SUR e E £ EAME TIFHEE » (1) E e E 201044/ H RN &4
Z%%3(Chenopodium quinoa) ¥ * 45 » S5 B H—4EBaMVLIUE DAH R R 4
& IR Bt 53 A A (Indirect-ELISA) » {61557 %5 [ 500 14 i 128 (H B i 77 1501k - 3
1T R ETE - (2) /= PR VE 2 fifi B 1T i &8 3K ELIS ARG & /A TER L Bl /4BaMV 136
PRI TE S RUHIE 5555 B R A ORI LR RO E B VA EI20E - BRdAHEr T F fihs
B TE R ERHEREE TAE o Q)T TR H 20124EBidA = RS - 3B SR
i [P > 20124 = PR TR 7T B JRAS B E LIS AR e VA MERL R «BaMVA 100KKF £y
SOHTREA [ SO EIEE 2R 2 - S RE = BRI R B s e v H R4S
H250F -

b EEEBaMVILIE LA R4S G Hias e /A (ELISA) - HHRE98EEE M 2L
BaMV LA #3000 fgll » FEAE A HIEISH R A (2 23057 8) - Fefis (R AR i i
8 2 I B ME(FEE492.2~2.9) » T2 98 A Hlsh4s 5+ H A 13 fmoMll
T (13.27%) » B4 26{EH fn 2SR FE(26.53%) » EFEE U FERVEEA ]
REBAPIEARRA, - TNVE A REBIMAME - IR AE B e s S 2 ek
Ay =k R S AN SR B R A T3S h B0 35 & BRI - LT R DIE R
HAfg 2 G > DRIEE R R A REAS o5 el 2 T AEIRBC & F B0 S = 2 R
—MERHI(RT-PCR) © B T H 2= ELISAKRT-PCR{EHIBaMV Z AFHESE » J77AEH
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BaM Vi 25 84 25 H ALK DUSRFIEG U)E1% - FELADNA ligation kithfif# 22 pET28b (+)#;
B > EFEHADHSaF 1k ¢ W Escherichia coli BL21 (DE3)EMEEIE N « KHEk 7y
WMZFRBEA 25T 24 6.1 kDa » &35 RBFEHUME > DELISAZHT#UR
BN BN B E O BERRIRE O AR JR T HE SRR 538 E 0 A ER
(homologous)Z & » BRI F1] A 5 8 28 1 R RINURIAEE (A P B S I LS o] TR AT 2.
i - S5 A FINCBI gene bank &k} 2 R [EIBaMV 43 BERR N B (1 FL MR T H 240 5 [ T4
AETTNest PCRMIEA » &5 SEEETOR RS 17T i o B VA [ = BR B A Y 1 3 LR s
T #E{ TRT-PCR K Nest-PCR » RT-PCRAg IS SAEBaMV Jig s fer il » 131{[ER
fm P (E A S E R B (5 2.29%) - ifiiNest-PCREg IS S AEBaMVIE B A g
B 3T fo I 21975 55 (5 28.24%) ©

& &

PETZE [ FIR A4 AT KIGAEE (E. coli) i f T I B ERAH LN EE 1 2 4¢
HEIEE T —E 2% - il R B R UL &S ORI A =30 BaM Vi s i 25 1 T
BUtH 7 BaMVHLITUE LA 245 & Piisinoe A (ELISA) » HHE3ME R in LA BaMV I E
F£2,000~10,000 /% i ] - FEATAEMIEAF T P (2 604077 88) - Fem (R IR M 2
BR 3 B (FRIE4Y1.55~3.34) » A2 I (E AR S A 2 HIEA 45 SR GRE LY
0.087~0.198) > 4% SR BN 4l LR ST L 2 BaM VI E ELISASR BRI 25 S {E HA B
5 BN NMERENAE -5 > R EMERBIEEEE SRS
2% B AEFE R SIEERMERBE L ERMUEAFE FETE -
W A ORI ECE R 2 P RE MR = 0 O HRE A R -

H3(PCR(Nest PCR)JZH — M 5 Sy B & B # [ i (PCR) » JF B2 [ A i ¥
PCRE [ TR EMILIL FH B - 55— ¥IPCRS [ FHEIG I i EXRIPCRAF(L - s —
578 5 (A MM E S —RPCRIEMS Z L H BRI R4S & eSS —
RPCREEVINE » (155 —RPCRIEIGIXEL | BeR N — I HEtg Y - EIPCRAVHF
B o MR —TIEN A T R R By o RISE T IEEAEEERR R B R TS
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HC S0 S R E AL R B BEIRERIR(E - (At > S(PCRIVF EXBR IR R figLh
PCREZ i H A —1E - Hhpss R E A B IEATREAMRT-PCR K Nest PCRF
TR NBaMVi #5458 AE 5T - HE R IR TG i s Y LR GI » DURDIRR - DA
b 2FE Rl 2 8 P T A BT (P e R A E HA AR - R S R TR AR
TR TER SR 53 (BaMV) 2 HEHEFE -

200

150
| M healthy...
diseased...

Dakeng  Taiping  Caotun

=
o
o

lants

No. of p
(9]
o

o

1.2010 42 9-10 A » 3 [ EBREITEI A AERIBORST - AOF ~ FD)ITREURTERE
P -

BaMV CP
Nco | 5 CCATGG----NNNN----CTCGAG3' Xho |

BaMV CP (740 bp) + pET28b (5368 bp)

2. PET28b 75 (17250 2455 A BaMV/ i BB 28 (1 546 > RS -
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1. DLpET EHFIR A4 HRI 2 BaMV s34 H T8 2 BaMV HLflk
(RB2025) 4ty B 8l < BaMV HilflUF(RAS-BaMV) LI 245 ST AGIn
TEA(ELISA)SUR S -

FEAE L k2 Ba(“i;’; "Rl fEbR2 EEES (e
RB2025-2000X 3.339 3.070 3.430 0.140 0.192 0.198 0.287
RB2025-4000X 3.058 2.587 3.441 0.109 0.136 0.147 0.240
RB2025-8000X 2.314 1.770 3.306 0.092 0.106 0.110 0.182
RB2025-10000X 2.114 1.555 3.106 0.087 0.098 0.105 0.166
RAS-BaMV 1000X 3.380 3.251 3.363 0.894 1.061 1.216 2.791
RAS-BaMV 2000X 3.372 3.258 3.391 0.619 0.739 0.834 2541

7 2. FIf] RT-PCR K Nest-PCR i {5 FH it St s B A R v R BT 2 it 177 e st

A LN BaMV
" BRI RT-PCR Nest-PCR
1 e PR E 1 &E-1TEEE B004-7-2 - +
2 e REIE 1 &1 fT@EFE B004-9-5 - +
3 WEMTE-EHUREIE  1W&E-1{7{#FE  B004-10-6 - +
4 JEETE-SEHUREIH 1 E-1 f7EHE B005-1-2 ; ]
5 FirTE-EROREIE 1 &1 {T{EEEE B005-1-3 - +
6 JiTE-CERUREIE 1 1&-1 TT{@#EFlE  B005-5-1 - +
7 RTE-ERUREIE  11&-1 fT{@#EElE B005-5-2 ; ]
8 iTTE-EHOREIF 1 &-1 {TAEEEE B005-6-2 - +
9 WA REIH 1 &-1fTEEEE B007-7-1 - +
10 WifTE-SPHoREIH 1 E&-1 f7EEE B007-7-5 ; ]
2B
1. B35 -FEE)I] 2002 SERAURHLITE EIEN A BT R EYHEH

g 11(4): 169-172.1.
2. BVEFS ~ JTRB0 - BROCHE - e 2002
2l RN RS ET] 91-2 (No.120). 2.
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M2 BpE 2 £ BT

A |

HW =

AHIEG A 20104 3 5 20 A A o 2 B FE BE#7% (Citrus melanose stem-end rot)HY &
TAERE > DA £ R FEE65.3% s » HL R Rl R Ae S » PR iy
P ERMIE8.6% « R E 4 5 I 3 & 18 M om & - 15 DA EAd SRS Fm i =
1579.23% ~ 78.25% » FEIH EE A ARAIZREAZ ERMAE10% - A4S PR RGPS B DA2 1 fd 2 7]
= N ER B BB AE SR AT T0% HH L 20 R Al B R R T~ TO% FH L R R MR A ~
25% L EUF AR ~ 80% AT BT ~ 50% RAERS n VB MR - 33.5%HRIFEE
7KIER ~ 56% H 2 nEE MR ~ 21. 29485 1 FL I 5 41.8%J& 46 /K R A S 9fd it
sl G > HAISOR B f5100% - 0] 58 I AR R BB R E W40 A & -
{ELFE Ak 2 TR i IR 1 ¥ 809% BT U8 14 B st ] D82 14t TN 1T BE DA » HIARISSRAE
48.18% - Rt RHAME FHAGER - $HBRR Z) A bitE - HESHEER - ik
RN ~ KBS = TR EAE 26 H A DU A i B R SRR R S i bt > 27
HREE 2 S BRI EE PR S =1 £920.35% » DL _E sl e R[] 7 T[] ek 4
BB » S BB - RN ERE RIS - 100 ~ 101F1F/K 48
B IS AR E 1% A RN DA12 H BE R SRR M I 0 1l F68.7%
30.5% - CE¥THRELA B BIHTRERRE13.5% ~ 42.3%(K - &2 R E M BRE R
F& > T LL12 B A SR B WS 57 1l £58.8% ~ 10.6% » ¥ IR R E A (& 5 PR 5 43.5% -
45.2%fE » NILIERE AR EBT1% - AT RIS EE R SR E YRR -

fl[

]
e =2 B ERLORRME - (RIBTE R LR A G101 FE 28 E SR
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5 ERE AT F526,143.8/ A » GREIAITR /260,104 » 7E 5 F5524,352/ 1 -

HATP R (Z i~ BRI B 15 53,777 2 A B A ERIRE
175 F5604,830 /N A 5 $569,523.8 /A 0 DAL o TR R I 2,538 A HAR Y

AAEAVIE A DRI £ 2% - RS RAERE SR IR 2EE K il - ZE M ES
CARME L % « WISHEER TR (ERE - S ERR - IR 2 g > Hf
S EMEEZ, - BT ~ IR - Al - BRIEAEA - GEATEA - DR INEAT - A

N~ SCEM  PEHEAT - Sih - SR A - B A A - A S

=B - S BRI RS % (HME¥ 2N - RAEEED
B o paEe B S - (R EIE SR AV R S AT 920 - N F EERA T

A5 B BE% (Diaporthe citri F. A. Wolf.) ~ 2 &% (Guignardia citricarpa (Mcalp.)
Kiely) ~ E1#339% (Acrosporium tingitaninum (Carter) Subram) ~ J&7ji¥7% (Elsinoe fawcettii
Bitancourt & Jenkins) ~ JHBEI% (Mycosphaerella citri Whiteside) ~ &%{E7 (Penicillium
digitatum Sacc.) * #&f& % (Phytophthora parasitica, P. palmivora, P. citrophthora) ~
J& 97 (Botryosphaeria rhodina(Cooke)Arx) ~ fRJ&E 7% (Phytophthota parasitica Dastur, P.
palmivora E. J) ~ 7R7<3% (Erythricium salmonicolor (Berk. & Broom.)Burds) ~ H& )]
J% (Rosellinia necatrix Prill.) ~ #5/& 47 (Phytophthota citrophthora (R. & E. Smith))% -
e ASHE - BERIEI AR ~ BikAkIFE (exocortis viroid (CEV)) ~ Sl RZ0K ~ [H1
IR RARFLIR S » Hors F Al 2 - BB 5% (Xanthomonas citri subsp. citri.)Eil
HH& 5 HE (candidatus Libaerobacrer asiatium) © 15475 '& B (Phytoplasma) 17 £z 6f#
Gan o HPRRYRLEER KRERI B8R B mEEHE -

A E

HELRE ¥ Diaporthe citri F. A. Wolf. (F14:tH{X) > Phomopsis citri H. S. Fawc
(ML) + 5544 B Citrus melanose stem-end rot » PRIREE L F-HBHEAHIRERL - Rt
N4 R » Hoy st T
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— ~ DA RE RS -

Kingdom Fungi EER

Phylum Ascomycota FFE [
Class Sordariomycetes  FEEL 4T
Order Diaporthales  [H]EER% H
Family Valsaceae HBJ& 7R}
Genus Phomopsis  #E < B E

Hre i F e AL - K nE S g LhE - ARB R —
AR b R EEWIE BB RIFIER R A » £5~6 ~ 9~10 3 R F Rk
H » B REME - ERRE - I RBALIE 0 2 R TS BRI ZEE/NEE - fiRBE
i - W ERVmBE S —(E H A Gtk - HEAELEET) » PP akaIf
THERAKFOR 2 RE @ MEREERE - RIRESGEEE  IER L EPEOR
BB TSRS - DL REHENT - AR - #EERR BIP RayfBEr /K
TROHS 22 (R FR A AS Rl — B HYR » BB SR f25C - AR FERR/N
$5340~1260%46.5~86.3 pm ° T-EESTEMEEPZHEE » K/N4.5~17.5%6.0 pm © fEHE
A FRE T BB REERIT R ER K NP - BiFtaERERER - B
&35~45 pm ° fFFET-o3 Y - o ONENZ AT - B WlmAE e - A 2160
i 0 R/NEY5~9%2.5~4 pm 5 55— R FLEE T » RpRlanife 1 et B 4R
H—ImES i - NS > R/N&J20~30%0.75~1.5 pm - HiAERENE ZFE T 0 K
102 IRaE T M HERE - 3 0 BRI LG 58 1156% H 25wt B 7T 8 M4 718004
22. 7%H5 it B /K R4 11,0001% ~ 50% — s BBK 7 B MK 7110,0001% ~ 80%E6k J57R A]
TR TI5006% ~ 33%%F5R IR 7K IR EI500% EA0%JEF 48 F] & M TIS00 (% 55 S
758 - A H IR AR B RR A A FEA R e B | RORE B2 R - R
PREVECH, (8 [F]—FEZE 1% - A [l Y PRS2 SRl - 0T T2 N LB S
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T BERG S S AR DR R LS

BN RESRE R HIHIET - WAAIEREE 2 B8y w2 URIE R B E R - DME
Rete (A E BADH EE 2 -
=~ FRSARZ BB R ERE AL

(—)EER BEEHE A
LBt FaE 7k

20104 AE R F i A AT A E e B e B FH LR IfR0. LA B » 4R
i EE - LT A [EIAH e o AR R B 2 2 - AR A S
& (Citrus sinensis Osbeck var. liucheng Hort., Golden seal orange) ~ fifi#H (Citrus
reticulata Blanco; Nagpur suntara) ~ 75 (Citrus sinensis Osbeck var. brasiliensis
Tanaka- Navel Oranges)- /%2 (Climentine x Citrus sinensis Osbeck.; Murcott)
fEfH (Citrus tankan Hayata, Tankan) ~ =2 H (Citrus. maxima f. buntan (Hayata)
Hort. > Shaddock) ~ H fi(Citrus grandis Osbeck, Peiyu)~ PEirfii(Citrus grandis (L.)
Osbeck f. buntan Hayata, Oroblanco) ~ [ff& (Citrus sinensis, Pigmented orange)
7 T Ml (King shaddock) - #& 15 (Citrus limon Burm., Limon) ~ & %} (Citrus
aurantifolia (Christm) Swingle, Lime) ~ BHJ&f&#f(C. tangerina Hort. ex Tanaka;
Citrus reticulata x C. paradisi, Minneola tangelo) ~ {#:F/#5FH(Citrus nobilis lour,
clementine x Citrus reticulata Blanco; Fremont) ~ P§Jiifidi(Citrus grandis (L.)
Osbeck, Oroblanco) ~ <& #f (Fortunella margarita (Christm.) Swingle., Oval
kumquat) ~ &4 (Citrus nobilis Lour. var. sunki Hort., Sunki) ~ &H 1 (Citrus
microcarpa Bonge., Calamondin) - ¥2ZffH (Citrus reticulata Bonlo;(Ponka) ~ &7
(Citrus nobilis Lour. var. sunki Hort, Sunki.) ~ {FfH (Citrus medica Linn. var.
sarcodactylis, Citrus Bergamot) ~ J&%LAHf(Citrus tankan Hayata f. hairi Hort.,
Hai-Li Tangor)%20f& -

JA20104E5H5 ~ 7~ 8 ~ 9 ~ 11 ~ 13H FAE 20 i B IEE - SF4R &
56 FEEIEFE - FtR A 1A - FEHEFEE1007 55 - 48H4A -
— R EEHREE AN HRATT > 0 REE 5 1 SR EEE R EL-5% 2 &
RER(E 2 5E6~25% ; 3 @ IR AR 2TE26~50% ; 4 © FyRE ARG 2TES1%
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EHEEEN RS 101 FREPHGTHE R R SR & im s

BLE - AL N HIA A E IR - FEAE (%) = Z(Fa 8 <% 5 BUm e A 20)/(4
AT TE R B)x100 o GEHoriTTE ¢ TR REAL(x +0.5) At tg - BT T
o HE DU N A B A (LSD) LB e [ 72 22 - R /K AE5% -
2 SE RIS

[R2010FAF FE AL E AR AE & > A A A& i 2 T A B SRR
TR - SE BT B A > 1565.3% » (KFp BIRE ~ 1F8 - oA ~ 2
W~ B PG - BHJEE - SCEM ~ Sl R AmtE o R R
51.3%~49.3% ~43.6% ~ 42.1% ~ 41.6% ~ 41.3% ~ 40.3% ~ 40.2% ~ 39.6% ~ 39.3% -~
38.5%...... 57 ([E]1) > RERMHIE R RS FEIRE Fy8.6% e (8 » B At 2 P
R EMEEEER o U EsBEREH AR LA S RE R > B2k
FH B AT A o 20 BB > 7 A A I B B

99 year

1. A EIMEE I E R BRI A (o E R Rl s A 5P

Fig. 1. The incidence of citrus melanose stem-end rot on leaves of different citrus
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(D) RERERHEFEE

LedBgatat A 7%

17~ 201047 7% R P i A FEI AT A v 2 [ 3 5B FH — PR IR0 10 B A

FREE TR [EIf i oA S A A B RS = S8 A

210526 ~ 27 ~ 30 ~ 31 H A& 18 A EFENIRE - RiM - BFE
A - A - ik~ PEREA RS - T AR RS SR - BHIEAE -
R ~ At - BN - 4G - 2R - (TS5 2070 - o2k R 14HER A BE AT -
SREEASERE » 4B E - B—REEWHBEA/ NIRRT » 0 REH
1 2R AR EL~5% ; 2 ° SRHEGREE~25% ; 3 #HHEGRE
26~50% : 4 : EEFEFE(GEES1%LL > WL FFIAREH IR - R (%)
=X(f5% x5 R RN )/ (Ax SRR & FRL #0100 © &eat oot /0% © P
FELK (x +0.5) ittt » 7 Sy T HE S P DASRy N 7 B (L SD) L T 1
725t BHE/KAESY% -
2 45 R BLET i

[EEE Y 2010 B R RA A M AT AR E | » & A EIF R R R Y
SRR P [ - 45 S 7 1| DA A R AR R i = » 11579.23%- 78.25%
KFp RyITAe ~ At~ Bty ~ PEA - BRIEAEM ~ S AR 73 A A 77%
76.5% ~ 74% ~ 72.25% ~ 62.5% ~ 59.25% ~ 58.25%...... 2 ([E]2) * {9RLIES kAT
H R EAE10% » Ry (S > H BT L 2 P [ SR 22 5 - DL
Fa Bt FUS RN PR A FH o 2 B e SR B IS B L I A A o 2T SRR -
7 A R ANIFE SR B A M R R -
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Fig. 2. The incidence of citrus melanose stem-end rot on fruits of different citrus
varieties in october, at Mingjan, Nantou County.
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5001 ~ 70%FHEL 2 fri n] 22 PRI L,0001% 7000 FHELEE 50 AT 22 MM 50065 »
23.6% 5 e BALI2,000(% ~ 25% 3¢ FUFAR2,0001% ~ 80% 0 {5 H] & M) 7500
fi% ~ 50%EFETS HEE ML} 13,0006% ~ 33.5% 1558 /K FETHI500% ~ 56% H 23 fii i
ALEMERTIB00(E ~ 23% i FEE/KAERN2,0001% ~ 21.2%{(H51F.712,000£% ~ 80%
AJ R VER b AT R PR FRI85 (% ~ 37.4% k3= e /KGR 15001% ~ 77%% & A L% A
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% FP22fER T > 45 > SRETR > B HEH 1 99495 28~1074H -
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Table 1. Formulation and dilution factor of fungicides used in the experiments

Code Fungicides

Formulations

Dilution factor

1 Trifloxystrobin (= %/0)
Chlorothalonil (70 & Z7k)
Thiophanate-Methyl (FFE: 2% {#%)
Propineb (FFEL$%57H)
Pyraclostrobin (B 5280)

Iminoctadine triacetate (FZZF)
Metiram (%2155)

Benomyl (3815)

Oxine-Copper {55

Carbendazim + Dithianon (H 3R HR)
Azoxystrobin (E5FLE)

Imazalil ({{¢J#71)

Sulfur (7] & M:Hi i)

Pyrimethanil (JRZ£/E)

Copper hydroxide (&5 {L#)
Fosetyl-aluminium (18&15.)
Thiabendazole (J&4&)

Copper oxychloride + Metalaxy (3 iZ4%)
Mancozeb (£¢8 7558H)

Mancozeb + Metalaxyl-M ($7§5 145 5 2=5%)
Dithianon (F& i i)

CK

O 00O NO Ol WN

NNNRPRPRPRPRERRRERRR
NP, OOWOWwWNoOUNMNWNERO

50% WG
75% WP
70% WP
70% WP
23.6% EC
25% SL
80% WP
50% WP
33.5SC
56% WP
23% SC
21.2% EC
80% WP
37.4% SC
77% WP
80% WP
41.8% SC
76.5% WP
80% WP
71.6% SG
22.7% SC

2000
500
1000
500
2000
2000
500
3000
500
800
2000
2000
85
1500
600
600
2000
1000
500
500
1000

No insecticide

2 SERELET 5w

21T SBR[ 2 N ERPDA ARG ER - TRIREEREDUT » T0%HE S frF
FEEMERD R > T0% PR DR PR VERD T ~ 25% 5 BRI ~ 80% R 1S FT
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I ~ S0%ERATT R A MR R ~ 33.5% RIS EE /KA ~ 56% H 25t nl & Mt Al ~
21 2% S L e 4L.8% 5 4@ /K R T 2 O (I S A P 2 » AR & oy
100% » AJ 5S¢ S IARIAH A SR s [ o R SR A e ELPH A7 B B 7 I BT 4 80%
AR MR R PR PR B BB EENE - HIRISRAE48.18% - AL RIUIfE I R A i
Fil - AEBERLE S AR DU -

2. J58%E w w B HE B AL (PDA)R I [FIRE S SE A A BB I aR A ReHY

B4
A

Table 2. Effectiveness of different fungicides on mycelial growth of the p Phomopsis citri

on potato dextrose agar (PDA)

Code Fungicides Colony size(mm)
1 Trifloxystrobin (= £.&%) 38.7+3.3
2 Chlorothalonil (PTU& EFERE) 13.8+16.3
3 Thiophanate-Methyl (FH 24 {#F) 0

4 Propineb (FFELET 57R) 0

5 Pyraclostrobin (5 7¢6%) 8.96+0.4
6 Iminoctadine triacetate (FZZF) 0

7 Metiram (%151#) 0

8 Benomy! (FF&E1S) 0

9 Oxine-Copper {55 0

10  Carbendazim + Dithianon (HZ3E7 ) 0

11 Azoxystrobin (GE L)) 36.45+1.5
12 Imazalil ({{¢)71]) 0

13 Sulfur (AR M:Hihi) 48.18+4.2
14 Pyrimethanil (JRZEE) 16.25+1.6
15 Copper hydroxide (& & (L) 12.5+0.3
16 Fosetyl-aluminium ({2&15) 37.32+4.0
17 Thiabendazole (f&4&) 0

18 Copper oxychloride + Metalaxyl (Fig7£4%) 12.71+1.8
19 Mancozeb (85 5H) 1.75+3.5
20 Mancozeb + Metalaxyl-M (F¢ &5 45 0 ZESE) 25.94+2.7
21  Dithianon (B5ERR) 37.636.3
22 CK 84.66+0
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T H At EE 1T o LT A MR TR 2 S R B T B SE T BURY
P o
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6H15H ~ 7H14H ~ 8H12H ~ 9H14H ~ 10H13H ~ 11H18H ~ 12H14H - K
B4R 994E1H12H ~ 2H11H ~ 3H9H ~ 4H13H ~5811H ~ 6H15H ~ 7H14
H-8H12H ~9H14H ~ 10H13H ~ 11H18H ~ 12714 H - H34& : 9941520
H~2H23H -~ 3H26H ~4H22H ~5H21H ~ 6 H22H ~ 7H21H ~ 8H26H ~ 9
H24H ~ 10H26H ~ 11H2H4 ~ 12H22H -

ST AL > di i o kR Ry 4HER A BT xAEE 1 =8k >
PES0R 3 - 554K/ 2567 BEEERAE - EH1X - F—R EHHmEE AN
TTERATT 0 RE ;10 WG REEL~5% 5 2 ¢ SR IHENE 2 5E6~25% ;
3 A EAE(E 2 TE26~50% ; 4 ¢ FREEERTES1%DL o WPLTAIAE SN
TS » PR (%) =2 (FER< 2 e B 1 1 B0/ (Ax A& 5 )% 100 -

PR SEEEE

AR AR ~ 7K B4 R 2 i s A& 2 6 H A AT e A EE 7 AR RGNS
il T o AT A SRENE e i BRI EE R PR A = /520.35% » F4EIA R K
RIS 2 5.73% ~ 7.8% © DALSPHEET 734 (P<0.05) » A~ [ [ 3 & 45 IR = fin
HIFEZR o QAR R E A EE )T - BRE g E AR ERE R iEE
M BIATRESZ Rl - BRI RIS E SN R -
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Fig. 3. The Incidence of the Murcott melanose stem-end rot on leaves of different
regions.

h ~ BRETHHHIE IR E
1LaBgstst AL

J~20114F B 201 20 A R e /K BLAT b 2 s 2 T s B T — PR I 15 0.1
B > SRR AT E R B BT A LR 2 S A

Bi &5 HI - 100421 H26H ~ 1014£1H19H -

FJHE HET : 2011 FHE1H14H ~ 2H24H ~ 3H16H ~ 4H21H ~ 518
H-6H10H ~7H12H - 8H11H ~ 9H16H ~ 10H13H ~ 11H15H ~ 12H20H ;
BEFHATHTH - 8H10H - 9H6H ~ 10H6H ~ 11H9H ~ 12H13H - 20124
F#H&1H18H ~ 2H16H ~ 3515H ~ 4520 ~ 5515H ~ 6 H19H ~ 7H19H -
8H23H ~9H14H ~ 10H18H ~ 11H13H ~ 12H14H ; REHAE7H12H ~ 88
H~9H5H ~10H12H ~ 11H6H ~ 12H7H -
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SHE T 2R Ry 14 B x4 B R = 81 > PR(B07 BES25FARE) -
AR RO EEMEERE > 4HE > HEHARAEIR - §—ESR)EHmEER
INTPERANTT » 0 REE 5 10 SRR AL 2 (FEECR) 1~5% 5 2 & i (b 4 (3
BR) 6~25% ;5 3 : EHHE ETENL E (EEER) 26~50% ; 4 © SR THITE (G = (FEEER) 51%
PAE - AP RAVATE PR - PR (%) = Z[FE oz i Bim (B e 8/
[4x 4R A (FEE0R) #7] X100
2 45 BT i

1004F K 101 EAE /K BLAD B2 - IS SRR B BT - SRR > DU12
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1004F R 101 i fS XA (B BT 1% - SR R E B R R BRI » E12AME
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Fig. 4. The years pruning incidence of Navel Orange melanose stem-end rot on the

leaves.
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Fig. 5. The years pruning incidence of Navel Orange melanose stem-end rot on the
fruits
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Shen, Y. M., C. H. Chao, F. C. Wang, H. L. Liu and T. C. Huang. 2012. First report
of stem and leaf blight caused by Sclerotinia sclerotiorum on eustoma in Taiwan.
Plant Dis. 96: 910.
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RIEANEIE T - TR SR L R g A AL BuikY) - B
TERGZE o FIFF4HS T HEE » 7 EEREA/ N SR & 2 itk - JRUER 1SRk 2 7]
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FFoTEE 2 ERESEINPDAEE L LA R » ARV RO ERAEFESS B
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R AT R EAS~6(EIRRE - JEEE » T Wilmls S il - A1 Rt
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FEE 2 RIFEE Fusarium graminearum FirS [#E22/NEFREUHS - M FZ
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Mri% » 73 B AT HEHE 700 bpkild35 bp 2 B —EDNAfRT - & IHLPCREYIZ LR E
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Petch, (1936)FF%1HH (LU 53 1] £598% K2 100% - T E /N MR {4 HHG. zeaefT5 [#E
@ s Hfie R B F. graminearum -
3. /INEIRER 2 R
SRR EXAE RLE N R RO E AR | B R ] E G EE (deoxynivalenol,
DON) » —f5%f# s Vomitoxin > FHfEMEH5525 - MF. graminearum#IF. culmorum/&
FHAEDONFHZ 2 Eitk 01 « (KA1 FiChlanders \{F20034F 322 v
FE S 7RO A 7 22 DONFYESER > FITaies Y5 [ F-$I Tril3F/Tril3DONR®  JEH
R E AR E R IL TR > d0H FITE YR N BE DNAGE EEAI4H (Plant Genomic DNA
Purification kit, GeneMark) > flHVE FFE:RESZIE » B ig T %A 721.5 ml
WA B VBN o AR il > 5 | I Tril3F/Tril3DONR » BL7THRFR % 2 DNA
Ryt #ETTPCRAgR] - (XIS EE VK 3T 1% - THIT AR IR 1€ 1547282 bpiy B —14:
DNAfRYT » BRI 7TH R ER R - S E A EEDONFEE Z/ET] -
— e N E SRR E R R E
DATH B8 878 A [F] fs HL Br AR = P S A st el i < (LGB ] - (LS B B 1
70% FHFL 2 (73 i) R M) 711,000/ 11,5006 ~ 25%3% v A1 7L 71,0004 E12,000£% ~
B0%EE1ERE AT R ML 712,000/ E524,0006% ~ 25% 52 £ 75/ 5001% £121,000% ~ 25.9%
15 S MK ER L A2,0001F 23,0001 ~ 44.2% 5o U 7K R 112,0001% 22,5001 ~ 23.6%
e FLI2,50045%3,000/% ~ 23% i EEUKRTI2,0004% E13,0001% (R —) » H:167ER
R BROR A ZERIYPDARS AL « AU ERFFIF. graminearum 73 Bk TC-DO1
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UK ~ FAEE DRI ~ e BV IR UG e MKER AL Hrp g U ES so A
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Table 1. Formulation and dilution factor of 8 fungicides used in the experiments

Fungicide Formulation Dilution factor
. — 1000
Thiophanate methyl (FHZE:Z{#)F) 70% WP 1500
1000
Propiconazole (3% ¢ Al 25% EC
p (E e Fl) 0 2000
2000
Triflumizole = 30% WP
(BEEIE) 0 4000
500
Guazatine N 25% SL
(%/\\\/3}) 0 1000
2000
Tebuconazole (15-5EA! 25.9% EW
(Exwil) 0 3000
2000
kresoxim methyl  (ZEUR) 44.2% SC
2500
2000
Pyraclostrobin 23.6% EC
y (H78) 0 3000
2000
Azoxystrobin  (ZEFEEN) 23% SC 3000
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. BTEALH] 16 TEMEERIZ RIS PDA Sl b » NSRBI S etk TC-DOL
TC-DO05 - TC-D10 B TC-03 44 28°C A4 2 2
Table 2. Inhibition rate of fungicides on mycelial growth of Fusarium graminearum

isolates TC-D01 ~ TC-DO05 ~ TC-D10 and TC-03 for 7 days at 28°C

Inhibition (%)

Fungicide Times
TC-D01 TC-DO5 TC-D10  TC-03
Thiophanate methyl 1000 64.0d°  71.8c 64.0d 70.6d
1500 67.1c 67.8c 66.4d 61.6
Propiconazole 1000 99.8a 100.0a 97.6a 97.6a
2000 98.0a 100.0a 96.0a 96.9a
Triflumizole 2000 82.8b 84.2b 81.9b 84.7b
4000 85.2b 80.0b 82.8b 81.9b
Guazatine 500 100.0a 100.0a 100.0a 100.0a
1000 100.0a 100.0a 100.0a 100.0a
Tebuconazole 2000 100.0a 100.0a 100.0a 100.0a
3000 100.0a 100.0a 100.0a 100.0a
kresoxim methyl 2000 62.4e 61.6d 70.1c 70.1d
2500 60.0e 57.6d 74.8¢c 76.2¢c
Pyraclostrobin 2000 70.1c 71.1c 73.4c 74.1c
3000 67.5¢ 64.7cd 64.7d 72.7cd
Azoxystrobin 2000 58.4e 25.4e 42.8e 40.0e
3000 41.2f 29.4e 44 2e 37.6e
Check - 0.0g 0.0f 0.0f 0.0f

! Inhibition rate was calculated according to the following formula: (colony diameter incheck) —
(colony diameter in treatment)/(colony diameter in check)x 100.
2 Means with the same letter in each column are not significantly different at 5% probability

level by LSD test.
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Tabatabai (1986)f5 (A TYEAVHE(L - Br T EIARM ERHIEARISN - BHELATHE T+
BIESAR - AREE HETRILEAZEFFZR T2 O TR E(TEE
i~ G5 AREESET)  [FlE - REEEORE - Koy~ pHIE) - AREAS
TR i P R P S (FF &5, 1993 5 2%, 1988 ;5 i Eif5, 1992 ; Martin and Focht,
1977 ; Piccolo and Mbagwu, 1990 ; Sommerfeldt, et al, 1988) - 5 1#&/E 1F 115 45
WAV ZBRE(LIEN » B ERE IR A ERUL - R CRE & K P ECRTE
KEETERED RN - FHEVAREEIAERABRL - ¥MEYE R TIEREE

191



EPEESEL RS 101 FEERRGTERVIFUR R R G HoCHE

ARF|(White, 1979 ; Bitzer and Sims, 1988 ; Douglas and Magdoff, 1991) - Az &I
AR EEERE A TR O E P iR L 2 I T AR RIS &
M &g - LT ARKRERE N a IR R L - KIBEEHEERKHAER
51 MR A KRG R © 275 -

MHERTIE
ARG RABHEIE

ARG AR &R B A KRR T S 25 - SR A
F&k o E—HAELLEZE100 ~ 150 ~ 200 ~ 25057300 kg N ha' » &5 —HAE LIS 250 ~
100 ~ 150 ~ 200,250 kg N ha™ » =& # » #F15/N\& » /NEFFES mx15 m=75 m? -
FEHE N F A T E HERE (N 2.5%) Ko seffa(N 5.0%) - EHELICEFFRIFE © AERLLEER
&2 75% NEAEA 2 AHADE (EFEAE HEAT50% NEEFFiH25% N) > 25% N
ZAFIBRER A - REA RIS - BV 8 KR LR R E RN TR E A AR
HiFH & - S A > (B ERR L 20% - SEFFHILI80%: T » LI A KRS S,
RZIRUT - aFRL

® 1 sl

Table 1. Treatments

Treatment Nitrogen (kg N ha™)
1st crop N 100 N 150 N 200 N 250 N 300
2nd crop N 50 N 100 N 150 N 200 N 250

x5 ae EEYp © 257 (75% N) > k50 (JEAw 6~10 X )% * ; 3f 57 (250% N) » 815 20~25 =

W o

B R TIEE
an i T IR AR AR i R WSORE Ry DURS A% 7 Al SRR +(0~20 eom) - FEZ ~ bt
M2 mm) o pHELIEFEEBENE /K @ 2 (viw)=1:1 (5&, 1981) ~ AHELL
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Walkley-Black;ZHI7E (Nelson, et al, 1982) - AR MR DL E B K 252724 (Bray P2 Method)
HI7E (Nelson et al, 1982) ~ ATHAMESH ~ £5 ~ $ELAL MAp A BERE S A< » FFLAR TR
e EEEOK G EEEETHIE (Kundsen, et al, 1982) - /KA A= & BH K pl #R A 47 RllEi &
R EEIR K E B HF BRI B T 1% - FELLDuncanfy/ N SO AL R B
SRS (S, 1986) -

AR BT 5

HHENEE

PG R e =y ) Y = W e G TN Y= = ] e = WAL ) U
B B kRIS TR - IERE R [ (pH) 7.78 ~ TSR 2 (EC) 0.41 dS m™ ~ T EEHHE (OM)
EE18.1 g kg™l + TIEHE(P) & E134 mg kg~ TIESHAMES(K) & 8124 mg kg™ -
I HAESS (Ca) 281,790 mg kg~ I HAMEEE (M) & 8203 mg kg - E5—HA
TE7KAEIE % ~ I e T I pHE IS B /10.04~0. 17 1y © TISEER [T
10.16~0.19 dS m™ ; A M & BI6IN2.9~8.9 g kg™ ; 1 HERE & BH(K71~87 mg
kg™s HIEAT AL SR & B {K20~54 mg kg™ TSRS & B 145~641 mg kg™
TSRS BRI 18~63 mg kg™ (722) - SB HAME/KFEURER > IR D > %
PR AE A HACE A TS AR E T pHE R A Ea AT HE F10.26~0.4255 (17 » T3#EH
ERE(£0.2~0.22 dS m™ ; T EEAHME & B HN4.9~6.9 g kg T IERE S BIF(K54~79
mg kg™ 5 IR HAMESRR(K53~67 mg kg™ 5 TR HAMESEIE{K533~779 mg kg™ s 1
AT B S IR K13~37 mg kg (F22) - BERHE N E B EA 2 AR
FrizKiaAEEHmERE 2840 - W HIEE DR Eg R RE AN - T3FEpHER
S IR WRE s RN 0 Heg i - 57~ 85 - SEE TR BKREUL
IR > RIE TS > ZuEy b T 2 &8 > B bR 2 SEAE (EE,
2012) -

HERKBEEETZHR

ARG SRR AR AR E A R LL100 kg N
hal 35,1 cmR S » 200 kg N ha SEFBFEEI31.0 cmik(Es » 4 SEUREL R AL
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* 2R A ERKEER LI 2 2 &

Table 2. Effect of nitrogen levels on the fertility of soil after rice harvest

Treatment Bray-1 Exchangeable
. pH EC oM
nitrogen P K Ca Mg
(kg N ha™) 1:1 dSm?* gkgt =~ ———mgkg®

N100 7.85a° 025ab 253a  58ab 8lab 2,118a 2444
Ist N 150 7.88a 0.22b 21.0a 61ab 70b 1,745a 221a
N 200 7.93a 0.23ab 27.0a 50bc 104a 2,326a 255a

crop N 250 7.95a 0.25a 25.3a 47c 88ab 2/431a 266a
N300 782 022b 2631 63 7% 1825 _ 246a
N 50 8.04b 0.21a 23.0a 68b 57b 1,011c 172ab
2nd N 100 8.20a 0.19 24.0a 55¢c 71a 1,257a 166b
N 150 810ab 0.20a 25.0a 78a 60b 1,227a 186a
crop N200  8.19 0.19a 24.0a 62bc 63ab 1,158ab 186a
N250 815ab 0.2la 24.0a 80a 63ab 1,071bc 190a

The same as Table 1.
2 Within columns, numbers followed by the same letter are not significantly different, using
Duncan’s Multiple Range Test (P =0.05).

KRB FH T 17 7 M et i P 1% /KA A B ) B L S 22 0L R e
BREREDA AR - NE—IFEE S g EE T BRESN—  ElNA
KR BRI A 22 A8 < S —HAMER TS R A F e & HII L300 kg N
ha™ R EE #4751 105.5 cmi s » 1100 kg N ha ' 2 #E88.1 cmz (. » ST EEEINE] - Bl
SHE NS KA B IR SRS S DR A E SR - BUREARIE 2 BEEE
HE Ay HAETR R IR AE UL - A Bk R oy BRI N (2R3) - 55 —HAfE30K
AEFE > BELL250 kg N halpEHE64.2 cmig =) > 710052150 kg N ha™ iz HE58.3 K2
58.4 cmi(l » S EEHUNEAMREELL - BURTEMLAT6~10 KA AT » IR AR
B4 E > BEREKELEERRWER—  BRERSAE  MFE—HE
T5R F R —HATE4S R AE B Mk et » D ESALEE ke ~ T B g oy
IIEEEA(E3) -
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% 3. FHCHER /KRG B2 E

Table 3. Effect of nitrogen levels on rice plant height and tiller number

Treatment’ 40 days after transplanting 75 days after transplanting Maturity stage
nitrogen Plant height Tiller Plant height Tiller Plant height  Panicle number
(kg N ha™) (cm) (number) (cm) (number) (cm) (number)
N 100 35.1a° 28.0a 88.1b 20.8b 101.1b 15.5¢
Ist N 150 32.0b 25.9a 95.3ab 21.1b 111.0a 16.5bc
N 200 31.1b 26.7a 96.2ab 26.4a 108.6a 19.2ab
crop N 250 33.6ab 26.8a 95.6ab 25.9a 109.6a 19.3ab
N 300 33.7ab 26.4a 105.5a 28.1a 112.0a 19.8a
Treatment® 30 days after transplanting 45 days after transplanting Maturity stage
Nitrogen Plant height Tiller Plant height Tiller Plant height  Panicle number
(kg N ha) (cm) (number) (cm) (number) (cm) (number)
N 50 59.6a 17.3b 73.8b 18.1b 96.1b 16.6a
2nd N 100 58.4a 16.7b 75.7b 18.6b 96.1b 16.5a
N 150 58.3a 17.2b 77.6b 19.8ab 97.6b 16.4a
crop N 200 61.1a 19.9a 84.3a 19.8ab 103.9a 18.1a
N 250 64.2a 20.2a 86.1a 22.7a 105.1a 18.6a

1 The same as Table 1.
2 Within columns, numbers followed by the same letter are not significantly different, using Duncan’s
Multiple Range Test (P=0.05).

REAEHERKEEECRE

TARUT > ARKIEE LA & 2 SRR E & N —IHELLE(%£150~ 200 -
2504300 kg N ha EEEEAR A & 2 Feiab s B REE = 1100 kg N ha™ 2 R H 53 A1k
73.4~10.3% » B R ER > /KRR s B R REE 2 52 - it FH250 kg N ha ' BE 3 /KA
7B K7 B 100 kg N ha ' BEERAHL - 55 —HAVE LA 22150 ~ 2002250 kg N ha '
H4H /K Rt B 2 150 kg N ha ™ R PRI A5 21.7~28.8% » EL 2100
kg N ha ' BZEE > 7550 kg N ha B8 779.2% - HHEHEAT > ASRER Ao K Rg a2
fEOSE KR - 55— HATERY EALHE & /1 72150~200 kg N ha* 5 &5 —HA7E/1/72100~150
kg N ha™ > BIa] 4 s S e & -
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ATV —HATE200 5300 kg N ha™* (B2 5 HI4H >~ f s B » 0100 kg
N ha ¥ 76.7 5 14.2% - 55 —HifFLL150 ~ 20052250 kg N ha 'z #i4H#:50 kg N ha™
FRFH 4T RIBGEEAT 1 ~ 52.5254.6% > ifii100 kg N ha B FI#:50 kg N ha g s
28.2% > BUTEAL F S B A R B BN - AR A 2 A E
AR RIS A A - FELIE IR LR B R & rRAK IR ~ & B ERK
EERCRFHERA - BVt A B KiEREs A SR 28| - R KiE s BE R E
RER
* 4. FAEHKEERE G

Table 4. Effect of nitrogen level on rice yield

Treatment! Grain yield Index Straw yield Index
Nitrogen (kg N ha™) (kg ha) (%) (kg ha) (%)

N 100 6,467¢ 100.0 12,482c 100.0

st N 150 7,08% 109.6 12,819bc 102.7

N 200 6,911ab 106.9 13,316b 106.7

TP N2s0 6,689bc 1034 12,498¢c 100.1
____________ N3O 7133 1103 14258 1142

N 50 4,822¢ 100.0 9,386¢ 100.0

o N 100 5,267bc 109.2 12,033b 128.2

N 150 5,867ab 121.7 13,804a 1471

P N200 6,000a 124.4 14311a 1525

N 250 6,211a 128.8 14,513a 154.6

L The same as Table 1.
2 Within columns, numbers followed by the same letter are not significantly different, using
Duncan’s Multiple Range Test (P =0.05).

RIEAE2ERSTRE R

EHKIEE—BAMERR 10146 H 22 H R i sa E 8 A BT  dHRIEERTR R
14300 kg N ha™ pERH4H =7£11.0% » B4100 ~ 150 ~ 200 ~ 250 kg N ha™pEH4H R 5]
FEEMEFE R o UGBS S 2100 kg N ha ' BEH4H 5.0 et » Hfth e Bi4H 7
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1418.00~20.75 cm - FEFGEVFR IR 20125052300 kg N ha e B4l B - —{EiE4)
F B E AT (I FER 11300 kg N ha R IA i s - ETPIE L8R Fy E T s A5
BERRRAILL250 kg N ha R HE4H B H s > 300 kg N ha ' pEHI4H %> (3£5) -

%5 LA REESERER P
Table 5. The amount of nitrogen fertilizing on the prevalence of disease and insect pest

Treatment'  Brown spot Sheath blight Panicle blast Stem borer  Leaf-folder
Nitrogen Incidence rate Spot height Incidence rate White panicle Leaf roll rate

(kg N ha™) (%) (cm) (%) rate (%) (%)
N100 3.10b° 5.00b 0.53c 0.18b 0.00c
1st N150 2.38b 18.25a 1.65bc 0.50b 1.33b
crop N200 3.13b 18.00a 2.98b 1.00ab 1.18b
N250 3.63b 18.25a 3.65a 1.18ab 4.23a
N30 1100a 20752 348 235 2150
N50 5.25a 0 0 0.30b 0.59c
ond N100 2.53b 0 0 0.57b 0.57c
crop N150 2.00b 0 0 0.59b 5.92b
N200 1.50b 0 0 1.67ab 4.45b
N250 1.50b 0 0 2.35a 17.62a

The same as Table 1.
2 Within columns, numbers followed by the same letter are not significantly different, using
Duncan’s Multiple Range Test (P=0.05).

AHKAEE —BAMER 10111 B 2 H & A5 - SR EER R R %
1450 kg N ha ™z B 4H % =5 555.25% » Bi1100 ~ 150 ~ 2002250 kg N ha ™z EH4H 5 2 5
FIE MR « QU BB BRI B SR BRI R 4 - —(biEghly
EFTIE R R 250 kg N ha ' RERAN By s o TP AR 4055 by F P i B P AR
RERELL250 kg N ha i FRAH By i = (£5) ©

HA /KR — A R —IAME i B3 AR IS TP 4R &8 > 100 ~ 15052200
kg N ha™ B4R 7 975 # E a AE FETAR B A EL A pR A » S IRIRAE B R R 2
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FIEE - JERIE R Bin e S A5 M AT S HE H &2 (3R5) - Minami (1973)f5
o KRS E B AZ I - BoERaERE > FERAGENERE -

A ERE AR R e (— ~ M) > SOXTT BB R L B G295
Vs SRR SR ENE - Rl RER Y - SR NDHYGHSZEL: ©
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1. R BEEE - =10 1993 JkEMERHNEH TSR E R S HEE 2 &
2 OOkERERE ETEEENRESRT] No.32:9-17 -

2. GEEHE - BIHE 1992 /Kia—HE—IoREm{ERIE T i FHHERC S 8RR T 2
s TEEE(LEEEE 30 553-568 ¢

3. JREFE 1981 AFHTHEAEIE (FYRIEZERIr Z8aEEa
BFTRFT No.13: 9-26 -
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ZXHIE 1998 AREHCRIANESEMAZHT BEREVIEAREE
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RGP IR AR AR

— 4 e ;fFétﬁ); F A P23

Mg B R R

wWo =

ABHZE B ETRET AT AR A7 B R R A (R SRS 1% i i A 2 AR ER i 2
fetsE 5 AEaBE o A MO EARR ~ KN REMEA AV - #ELIERAIEE
A i A B2 A4 2 B E A YIRERE H & SO e R (F IR 3 s - (EEAT
SIS R R A T - (el RSB RS S R (CEHN— (G IN—FEERUI - Bk
fiti 7y BHE T2 S VERNEY) P, G Mix & ASG 5% 2 80% PEFEYEESE  FEK
NEY) Ry ARG B THEE 2 — 5008 - W& S [EIHFAE 2B B AT B PR A S B8 K 1Tl
AETTRE T ER SN EAR R - AEE KT EEMES - ARiEY SRR s N
1x10° cfu/ml - VS R kS 25 DUES0 Ly Ve SSfdid Atk - FEARHIRILIS16 LiE
FELFE © JEAE 7T PAEC=1.4~2.0 mS/cm 2 BIRHAC )7 T E SR LIRDH AL - PE4GFE
PRAFRI DA ST A k4 H A &300~500 ml - sAERFT{&HE /M E HpH ~
EC~CEC-~OM (%) ~N-P~K~Ca~Mg- Fe - Na- Mn - CulkZnZEE &8 Ml
AYIEZ BEAE - BRI G EA & & m B R AR E B MR K R E &~ PR ~ B
U - dHalBpds RaEH » (CEUN AR MV ERE B F g R A EE T
G » Ho DIBERRGE R BB R EF IR E M S PR RTECRE Y
F o ACERTAE BRBAT R 4 & AT LLEE R B B A - BB R RE: MEEA/I
Z R RBNBE T RZERY - BEER RN S S GRS EFEERE
5% o /MEKBHEMEEARE - REEMEM (B4 FmE - el R TE R
SECRMEIEYIE - LHLAER RIS TERESER « HIFRME 2 Vb
A — MEF AR - BEE - C/IN~ NP~ K- Na- Mg FelCupir
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T > {HpH ~ CEC K Casrpitsr A ¢ BE R NEIFR Z /M E RT3 B S -
IVE PR R BRI MR RE R /M E PR 2 Bb - EEFR AL AR AR
EIGES - LHAEZTGHERIRE T o B ERBEE (A EAR E RN 2
4 BEZ > REAEA Y EERPRA UMY 2 %A T Re BERE R Z S0 T

R H D

BAEEYE « JMEMF - MERRE - KR - EEEE

fl[

Hil

EEE TR > NESEESE - 2R EFERANTHE > 2E
AOEEHA S - WAEERNZE - MEGEFRRmEAE > BRI PEER
Wz E5E - (2 B B R B A i - ple R E e A Z IRFIA T -
BEAh -~ R EAE R E - ZERE - B8RE - ISR E RS R E S
BIRIRE - EE T a2 RIVERE MR > LHDHFAER ~ SR s
MIVEVIE B SR BREFRRAEEZ S —RHEIAT - Rl Ltk - o
HERRE R R S EHECR T ARANES )  DEL - BEREZES
PURELE R FORE SRS - BRAMEC M E NG = /M E R 2 BIREC T SO
et o EBERENREA - BEAH > AR E T B > N3 AR EKE
B o RBlt > AGHHARLHIRGEAIREE Y] - Rk - REBREAE -~ 75 -
B R EM R EREN AR E - Wt S RN EA R EY 4
RIFHE > WISTEILSERNVECERS BB - B e - KO ER - £RE
H - IRETRHE o AR 2B oE BV IS I (E RS A RIS - BB A
R RE B A R FEEsE - AN R S AR B AT AR A E B M e S8 8 ] (e EAE )
A ~ BRARILE BRI ~ U B R SCE EY A RS ED - 1A
(e MEYID TR TS B E AL 2 BETT - FER] iz Bl ERIRTIAT - itk
AHESE  E PR QAT D % B P S A R SRR P A AR o S R
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FEsER b o BIAMITRE SRR ~ ABIE REMEA s AR > FELIRAEEILE &5
PRI ZL R 2 B E A VRT3 v R U e 2 5

MELERFTIE

A e A aEi SR R CEH (R A 75 4). » BLal RSB RIS R A —
FEEHIR—EEAII © RdFasliti o i 12 B RNEYI AP, G. Mix) R Z 55 2
80% PEMEFEHIRESE ZHEIR(NEY) HETIHETH®E Z —57/14E) » TSSIMEH[E
U5 AF SR AT IR PRI B 3 K AR 7 0 AE T T REfd A AR i (Bacillus amylolique faciens.
TCB9401) 1x10°® cfu/ml ~ /Kf#{ i (Trichoderma asperellum- TCT213) 1x10° prog/ml Kz
EMEEAT 25188 > BT o VS S B2 22 FE D50 LA \VE SOt 41k » A A
D16 LEEFE 1% o Al 5 E PAEC=1.4~2.0 mS/cm 2> ke /7 T/ e LSk LU BE e
A > PEAGIEPRFHRI ARG B AL 5 Sikds H A &300~500 ml - sAERRi{%H A
& HpH > EC > CEC> OM (%) *N:>P:>K:>Ca>» Mg Fe>Na’>Mn: Cu:’ Zn%
B 2 MY Z SRS 2 B R HERNEE MR EEEREE - B
R - SECHREEE -

m R

HEABBR R L - FEEIUR AR E MV ERE Z EFeg R EEE THE2 B
Hrp DU RS R R R E SRR E 2 T PRSI RS Y R
FyRE (FR1) - {EEANE AT BRI ~ A R ol B R B A » BRARES
THEEHAZ BT R RNE TR B R B RUR RS S8 5 Kok 2 E1F
R HRSS - MEERHEMERRE - KEE KEM (A EY) SR - 50 A
W ORERRIE TR BY ZE - THEDIEBR RS T RESUIRER2) - HIFR/MEZY)
{BEHR T AR — » MEFR AN > EBEE > CIN> N> P> K> Na’ Mg Fe>
FCusER sy T » {HpH » CECKCahisr 5. 5 BB Rkt T ECEER 2 /M E Ry
SLICEE(FR3) o /A R R R R AR R M E VM BAHR o 2 0 (F4) - HTE
At VRIS RAE L S A 8% /B (TSS1) 2 Sl E ISR DT AR89
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ENER T 2 EEER - EE—EET  NUNEE =K% - i 5E - &
P B A R AT 5 R B R 5 50 » IR 7% AR A B AR 3.2x 107 cfu/mi B AR
5.6x10° prog/ml » {ERTPUMEAY A B A » A EE R AR A/ NS T R B A
A BT « 1E T HfEh BEL VR o RS A B AR RO B AR AE
(7.2x10° cfu/ml23.1x10* prog/ml) » BRI R IIAY A AT 15V P S (5) - T
Il PR B IS PSR L3 — B AR > AT T B AE e HE i
SRR VS PR S LA B BN ER SR A B VN (L
DARE RIEH R B » T AR BRI A ) &% B A MR B B S R 78S - THIE LAl
VIR R BRI B BARE b > B 25BE IR R B — RN
% W S RE A B R 2 SR EAERE (326) - HIsE SR - A it
YIELEY)E AR — 2 B S IR C RIS e (R I SR » TR

* 1t NBEFEFR B R N E B IR 2 &

e VS RER BikdE B BERE O RE BPR  ECXR

B ReE
EEOER A e oam em em % o)
% 23.7 1.93 80.7 17.2 9.1 0.0
= 12.8 0.92 76.7 16.8 13.0 18.0
s TR Fk 27.8 2.01 73.7 16.5 15.1 25.0
%E Vg 214 1.62 77.0 16.8 12.6 14.3
e iﬂﬂ E=3 20.1 1.58 78.6 17.0 2.4 12.5
™ g B 7.2 0.60 79.9 17.0 2.4 25.0
S Fk 16.4 1.25 74.9 16.9 2.4 25.0
¥y 145 1.15 77.8 16.9 10.3 20.8
E=3 20.5 1.62 79.0 16.9 15.1 10.0
E 7.2 0.59 80.5 16.5 17.7 20.0
TR Fk 4.5 0.31 69.0 14.9 23.3 30.0
Bx g 107 0.84 76.1 16.4 18.7 20.0
FagiE % 14.3 1.07 75.1 17.3 22.0 10.0
TE " 10.0 0.82 81.5 17.5 4.2 30.0
S Fk 2.0 0.14 69.5 16.7 50.0 50.0
iy 8.4 0.66 75.3 17.1 32.7 45.0
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BAREMAREIIEE - CHAEZTSHERMRE T > B REE AR
B MAREZE - $B5 2 AEAER T EERIIR A ST A 2 254 T AE T
SRIERZ LRI H B -

% 2. AER A R E YR B E SN = e BN 228

T 7 %
i E aﬁ_@u aa%js% ETT T T

e N WY WO N 0y W O M )

B 76.2 5.34 73.0 16.5 9.0 0

T 76.4 5.61 72.8 16.7 11.8 0
g TR EM 66.0 5.22 78.7 16.9 16.5 4.1
%}E CK 64.2 4.86 77.0 16.8 12.6 14.3
FA B 51.9 3.93 72.5 16.3 8.7 4.1
SN T 55.2 4.32 78.3 17.0 134 4.1

LH  EM 55.8 4.14 75.2 16.6 7.84 0
CK 43.5 3.45 77.8 16.9 10.3 20.8
B 31.5 2.44 75.1 16.8 32.0 16.6
T 34.2 2.52 76.3 16.8 28.9 12.5
TR EM 51.3 3.87 76.0 17.2 21.8 12.5
[N CK 32.1 2.52 76.1 16.4 18.7 8.3
FAfi B 141 1.14 77.2 17.2 37.8 25.0
SN T 18.9 1.41 73.9 16.9 23.2 11.6
LH  EM 25.5 2.07 77.4 17.0 23.6 12.5
CK 25.2 1.98 75.3 17.1 32.7 45.0

it * B—EERE - T—AME - EM—AmiMdY) - CK—HIH -

T= A EESE IR S BCEH A= R E NV 2528

CEC
8 kit fEfEHl pH  EC OC CIN el 100 N P K Na Ca Mg Fe Cu Mn Zn
EE OEH Bl (1:10) (1:10) % % 'Ig % % % % % % ppm ppm ppm ppm
soi

fEMER] 619 1.81 788 657 59.1 1.200.58 1.0 0.53 0.99 0.48 947.2 16.7 144.8 52.8
TR PP #ifEf%2  7.10 150 36.9 228 758 1.671.09 0.48 0.13 2.70 0.63 693.4 585 265.8 179.5
B OF #ifEfg 7.30 1.10 31.9 227 55,7 1.550.87 0.380.08 3.0 0.49 656.3 4.93 229.9 180.9

fEMER] 580 1.18 836 746 81.6 1.120.150.290.251.39 0.51 6729 6.7 834 157
& PP #{Ef% 660 1.0 386 502 927 0.840.080.150.14 1.60 0.48 5414 84 982 20.0
£LSHF OF #f{Ef% 6.30 090 411 57.7 90.7 0.69 0.050.22 0.08 1.80 0.45 471.9 8.0 67.0 105

it PP—SAREAG R - OF—F&K -
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R 4. A ERME E M A YL = EE R E bRy Z

CEC
e EfE pH EC OC C/N N P K Na Ca Mg Fe Cu Mn Zn

/100
R EEE R (1:10) (1:10) % % M % % % % % % ppm ppm ppm ppm
soil

B 730 116 781309 589 147 1.08 0.44 0.14 2.70 0.61 683.9 575 278 175.6

fa T 710 120 76.7252 719 1.80 1.16 0.44 0.11 2.90 0.64 884.8 69.4 307.3 201.4
i ?;F EM 690 140 738248 788 1.80 1.11 0.51 0.12 2.80 0.64 983.7 58.0 322.9 209.8
?ﬁ}\};_ CK 710 150 63.6 228 758 1.60 1.09 0.48 0.13 2.70 0.63 693.4 58.5 265.8 179.5
6.80 0.83 76.7 585 99.0 0.76 0.09 0.19 0.11 1.90 0.47 7415 9.8 1355 175

Wil

™8 T 670 120 810580 1079 0.90 0.10 0.22 0.15 1.80 0.48 613.7 9.80 115.8 20.2
£L5#t EM 650 1.10 70.9 50.0 160.3 0.90 0.10 0.18 0.13 2.00 0.46 626.5 9.40 118.6 20.4
CK 660 1.0 66.6 50.2 927 0.80 0.08 0.15 0.14 1.60 0.48 541.4 8.40 98.2 20.0

B 730 100 665 30.0 595 140 0.83 0.38 0.08 2.60 0.47 669.0 40.6 2457 81.9

T 720 130 636237 57.1 1.60 0.90 0.42 0.09 2.80 0.51 721.0 51.1 252.3 189.7

X K EM 740 120 78.1 293 584 1.60 0.86 0.39 0.10 2.60 0.50 705.1 39.1 215.0 162.7
# 730 1.10 55.0 227 557 1.60 0.87 0.38 0.08 3.0 0.49 656.3 4.93 229.9 180.9

0

B 7.00 0.60 448 444 86.1 0.58 0.09 0.20 0.62 1.50 0.36 548.8 9.90 88.9 13.80

T 640 140 665542 851 0.70 0.07 0.30 0.11 1.70 0.46 469.7 8.80 63.50 17.60

6.20 0.80 622 468 851 0.77 0.05 0.21 0.07 1.70 0.53 437.1 8.10 59.1 145
CK 6.30 090 70.957.7 90.7 0.70 0.05 0.22 0.08 1.80 0.45 471.9 8.00 67.0 105

EaS

8 =
m
<

it 1 B—HEERRE - T—AME - EM—AuidY) - CK—HIR -

® 5. AmWEVIRIMECEH N M ENHEFR RS L RS

WETARBEYIRIN  BE=XE P AmEM

GECioCa pum—e—" ‘’ZEFE Y2 EHE
NS e HERE  ABE  EERE AEE

(cfu/ml) (prog/g) (cfu/ml) (prog/g)
W EEE 3.2x107 - 8.8x10° 1.6x10°

- BmAREEIE  3.2x10° - 1.1x10° 3.7x10°
B A AR A - 5.6x10° 3.1x10* 3.1x10*
;#K BRI - 56x10°  3.7x10*  5.3x10°
Ty = - - 1.6x10° 1.2x10°
SN s aeA - -- 1.6x10° 1.2x10?
- WELE = 3.2x10° - 1.2x10° --
ES - N 7 5
o TR mraerEm 3.2x10 - L.Ox10° -
N v VHBLE R - 5.6x10 1.7x10 2.7x10
%% AE  mramw - 56x10°  11x10?  5.6x10°
%j‘ Fe Z@Hgigg == -- 11X102 --
TN BREEE - 1.0x10 -

it © BSHEERE > T—ARE - CK—EIE - PP—2EAR )] - OF—F&K -
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% 6. At VRN REHE O IRAEEA I B H L e PRa
PRUL EREUE BEEHRE BERE O RE ASAR BT

R KE AR SREOT) (B5) (B5) (%) (%)
|** 26.3 1.99 72.9 16.6 20.6 0
fapcE| Il 12.4 0.87 70.2 16.4 27.5 0
I 19.9 1.459 73.3 17.2 7.65 30
) 21.2 1.51 69.7 16.4 33.4 0
%Z I 15.9 1.17 75.0 17.1 30.2 10
I 25.6 1.921 75.1 16.9 11.9 10
) 31.3 2.24 70.6 16.4 19.8 0
iﬁﬁ“ﬂf_ﬁ I 12.3 0.83 66.9 16.6 21.1 70
11 18.1 1.245 68.8 17.1 13.1 20
) 29.9 2.21 73.6 16.7 15.75 0
iﬁz}z I 9 0.68 68.3 16.5 23.4 20
11 12 0.832 69.3 16.6 18.7 20

* His U EYIARIILLI R EE Trichoderma asperellum (TCT213) fz G E A2 5 Bacillus
amylolique faciens (TCB9401);& &
** = A 53 A A 10 5.30.2001, 11: 8.26.2001, 111: 10.18.2001.

T G

RS REIEE LA E B E - SR TR 0 R - B(b > EEUEYER
A AHER > RIFVALEELR > EEET ) HE  ASEEEFYIR
SR AE A A A TR R B R T B DR AR B0 - S B2 MBS [
B ~ EER o B - RIT vk TIRHEEIRERER A S A
BHUR - AEN ~ AL - FERA mMAEY S s — b it iR AV EHERE &
AWRELS - IWMEYIAE RIBE TRV E S — R TR TS » AR A
AEage R > NIt > SR e S SEYERTIRHILIETTRZAWEN - FIH
DA 2 oy i E R Z S B /KOS R T FEHE A R 38 e - SR BRI USR]
H o AR B AR E BRI - — it IRA - DUEDRE R E Y&

o
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TR BT ECE - R HERE & o o R e - H 52 B I8 R IR T
2R FRDAAIRE M E BB A ORIt 2 (F R A icre s i = (L B A R Pl
HZBBEE  MEGRENER KE o MR AT SINA IR %
ZHNE AL AR EEY R R INESR - B RS - EEEYERZ
A YIRS E ~ PRI L - YR R R R H e A i YE
4 o RGPSV ABRAC T o] 2 Rl praER 2 BEE -

H 2RSS RE B YL A YA 2 (2R PIBR AR I (Rhizobia) ~ BRAREI (VM)A - i
BENHE ENREYRE - SEEIMEYHIHIRSE - (EEE TR A7 EE KR
FHVERICEEYA R - MEYIERE LEGHIREGSE - (U - RS K
WS - iR R R LR B S HYERER - 2RO TE R A W) R (B SRR - R
FAE H AR P ORI EI AR - B TIEEE AR R oy mess » B
PR EEEYIRZEAEYIVIER AT 50— S B HAEY) & RIS ERDIEE -
AR ERFETURRE - BUEYIRTUSE - (G EY BV DR
5% Kallp 2 BrH A EISHERHEYIRES & Fr o B R AR 1T (R A I
ARME - TS E PTG R iR L (R HESH N4 e A 2F R AR RAE T » W HAETR 48
oz e HH et g B mT i iR AR R B W P HR BT B IR B & M inE -
MARE & (Bacillus spp.)4H B Al s 7 138 A YIRS % ARI@ 4 s R E o
PAEAEEYHRFEER - REAERERKFAABEFEAZIEYE - Hit
I AR ST 2 N A B B R BV AP b s F gk /T (Bacillus
thuringiensi) K ERFE AR L EE N EIE R EVNETIE 24 - 171
YR ENTA L - ABUEE wEFEE I/ B. subtilis ~ B. cereus * B.megateriumA
KB. pumilusZ » E i DAREEARREEB. subtilistEAb 4 > TEAREE S - fRiE
ELEM% N2 W58 o AT SR E RS DR E Y R S A % LR R
AIE A R & e AR E0IPE L - FEFERER LN ERRS T > 1t
FAANf B A AR B A PR R EEH R | > IR IAHEE Y4 f 9 L B v e
V4R TEETERESITREAY) B SEEERS TR IG S RERE
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RN AR B AR T AR B R4 NHEEAIR 2 0E - W T EEA AR
EARERN G - B8 KA IR RN R PR - P R B
FARR AR ER I N B S R TR E - B EY A E R EER AR E
TIEREE o H4ER— EMVELE - De Freitas (1992)5>H[E & FIPGPR (Fluoresont
Psudomonas)i* % /N2 | » Bl {EiErE E6~11%LL F > H HEBEREAYER il EEYIAR S
1555 H4ERFE10°10° cfu/grooti & « AstBgh /M ERHTEERTUR £ 1 B B3I
ST R - Seong (1992)Ji F Pseudomonas strain 7NSK 2 EY R Bl 2515
HuEEVIRER S WiideE 213~32% i H AR 4R A 18 HAERE =17~19% >
(7] g G 7 5 2 it PH B PR 1% HL B A 2~ 2 BRI RAERR (K - IR — S =2 B E 4
7 AT REHEE s AR -

T YA R A A T 2 e B FH T 5y » S I 2 BRI EE I T (MDRE
R UKoy~ IR S B ACRDATRE BN B RS ETH
TR AR RS B SR R FE A T AN v B AR B BRI 2 A1 P B Ry -
AR R AEACER VR R S s EEMIRE DR - A AR - ALk
A (EAEE N & - o ATIRE A AT AR 2 b oy Bl L PTRE i A Y) - B8R
FTRERE AP FT A EYIRR 20 IR B B GSCE » EU R A R AR
HEALEARB R AR E TR - (HR B RRSREY e REREUR - Frit s YIE
e RERIE MIRE IS E IRy R E - B EYIAR a5 S 2 © Kim (1997)
Jiti FBacillus sp. L324-92R1, 5z Pseudomonas fluorescens 2-79RN1oi/Y/NEFERE » FRaET
T ZIREREEAL  thEETHL324-92R o 1F W) AR R/ NEFRES R 1R BLE V1 2-T9RN o
1,000 - (HAE45RIEH ATHEAIREFEE - f 2 2-TIRN o HIIEE R (K » £/ NG
5 L324-92R, B B 1ERK R B 7 & AV 12 2-T9RNo % » {H7E i FH 150 K £ 285 K 1%
L324-92Rq, 7] 38 H1 EL R B B8 > 2-T9RNyo B - = 2 i B ] 1 185 72 10°~10°
cfu/Plant — Il AT {EAR Zx EAFIEAEN - 2-T9RN1o ] #£0.5~6.5 cmiREeia 7o EEtt » —
AR R HE R E6(E H - AsBa P R/ E = E0KR L E - B
[ 8 T 4EH#7£10%~10° cfu/spore/ml - Kim (1997)j FBacillus sp. L324-92/~/ N8 I
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B AT A S 2R A3 - G AT B 2 3 A 2% » i LB R 14 AT (R 38 F A - Germida
(1996) it FH R[5 B 2 HIPGPR  (Pseudomonas cepaciaR55, R85, P. aeruginosa R80,
P.fluorescens R92 2 P. putida R104) & A {E #E A/ NE I A & M & (B R EERRAIEY
FFTEEEEERR » TR EERIN S 220 T B [EEEBEAIIR 2200 ~ RIS KER
RHVEESELL R - IHE I B NRHE B2 A LG BURPGPRIVE 4 R4 S 1H
W) B T IR E VIR BRI R o AR NS BBFIR AR B S Z WA R
R RIRAESENREE - BEERERER eV ERKIZAER » 4
B S BREER AR AT 2 AR Trichoderma asperellum- TCT213 KAl B
Bacillus amylolique faciens. TCB9401 %t/ V& R EHEV A EE B Biam 2 IR

N

1. &g 1976 fLApfE - fhsr B4 26(9): 47 -

2. =g 1991 #REFHEUKHE ARG ZBEAA  pp.119-127 ZPEEFEL
RS H4757 2 EEEN BISHR -

3. Anon 1987. The Ball seed guide to plugs, Geo. J. Ball Inc. 17pp.

4. Ribbons, Norris and D. EW. Ribbons 1969. Method in Microbiology. Pp.129-301.
AP Press.

5. Argo, W. R. and J. A. Biernbaum. 1996. Component comparisons: coconut coir.
Grower Talks 59: 62-66.

6. Atkins, P. S. 1983. For peat's sake, it's a excellent medium. Florist's Rev,. 172(4429):
19-21.

7. Baudoin, W. 0. 1990. Soilless culture for horticultural crop production. FAO of the
United Nations. Rome.

8. Benoit, F. and N. Ceustermans. 1995. A decade of research on ecologically sound
substrates. Acta Hort. 408: 17-29.

9. Bruckner, U. 1997. Physical properties of different potting media and substrate
mixtures-especially air and water capacity. Acta Hort. 450: 263-270.
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10. Hardgrave M.. 1995. An evaluation of polyurethane foam as a reusable substrate

11. Heiskanen, J. 1997. Air-filled porosity of eight growing media based on sphagnum
peat during drying from container capacity. Acta Hort. 450: 277-286.

12. Hilhorst, M. A. and K. Schurer. 1998. Sensing moisture in soils and substrates. Acta
Hort. 421:179-184.

13. Judd, R. 1982. Bag culture. Amer. Veg. Grower. 30: 40-42.

14. Olympios C. M. 1992. Soilless media under protected cultivation: rockwool, peat,
perlite and other substrates. Acta Hort. 323: 215-234.

15. Prasad, M. 1997. Physical, chemical and biological properties of coir dust. Acta
Hort. 450: 21-27.

16. Puustjarvi, V. 1973. Peat and its uses in horticulture. (Translated by W. G. C.
Xrause. 1977. helsindi).

17. Sheldrake, R. 1983. Bag culture update. Amer. Veg. Grower 31(8): 32-33.

18.Van Os, E. A. 1998. Closed soilless growing systems in the Netherlands: the
finishing touch. Acta Hort. 458: 279-291.
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P T RICR KT BN AR A TR

wRT
w =

AW e P E BB E R W RN G LA TR B S - £IERE
EIEG LIS G HE AR T EE AT 08, ~ TRIEEARE D, ~ TR
ENEODHBER, - TRARALIEE N ) TR ESIEIERAIHE - BIasEt
AR - DLETT - MM R ZBOLE hHRETHEHRE - 5H
REAz627177 > PRAISPSSHtatiAe Rsich oo th TH - IR R (A A /I 2 i 1B
K TR - HEE AR RGERHATT
1. ZEH LR PHEE K54 A5 (T T &) IR G REPL P F# 510,348
ZERED ST )RS - HAl EERCGES CFEUREE RS -

2. %Eﬁ(fﬂfaiﬁ%ﬁﬁ“?ﬁlﬁﬁﬁb TR AR OB, o R R TR
FRNAE R HEEAS LS, ~ TabEAREST ) -

3. SIMFBOIEES AR ELEIRA > FEOR > H2RBEAE P E
B2 BEFSAEAISRE NS BB AT TG R E 2R -

4. EEFBOEESE S T oR(EEARET ) EEEMRBEIR - AT E T R
P& A REIERE ] o BELG B E MM EMDE 2 8 - EilaEN R E
onEFE ~ ST RGHERES] - BERAIRIZE - DI IIEORS -

Il

HiJ

BRSO AR AR et B8R e - R T R REA R B BT AV L[ 2577 LA
Ah > FEMBEN - SOHBREGIET - e REEAT AR LG FEHERE SN T - B
FEHIRN A IFERELRIE R, > B Reamm A I - BRI A
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EERERB L 938 TR, At BREEVIIARREEETIE T &R
HEVL T - IR AREEF RN G il B avEsEic S Bl - BigA
X AEME SRR SRS EA ORI B4 - (BAE R B S ATEU SRR R I
ZIEHEERIICHIAY > Bt e ZEE LR RNEAFAHAL - NIRRT R
LR AR E IR B —(EE - 2ERPHEEZE 8 RE45FR - 12t
TIEMNE LR ABERENG - HVEEBR S EE 2D BE R LA
EIRRE > DUBIEZ SRt - 7T HATERE o NILLA Bt 2 AT fe 20 R
AL ETRNE LS IR B EAE RE NSRBI RS -

"N B

A& A G R E e i R AL FE AR - (R AT il (Delphi Technique
Method) HG3E L » B ERBHEEZE PR IF 2 TSR E SRR T S & R4
R TN E E BRE RO =R MG FHEEE IEEGE - BRI AE
EREREEUAEH - T EEAS OERE ) B AR E - R
TP ~ 2T EEL ~ AVEDREE S TR LELNRE T ) SRR S AR A ER A
ESE - BEERIZELE . T (GEANE T BRI, B EE R A R
RAER ~ SRR LR BIAIA 5 TR N AEEEL  BEEE RS aENE
F NG ~ FERELSS ~ A BB IL12(8 R & > A 1R F5AEAHTE - DA
FyaHt iR 2 RS R E Z1E1T - (RIbfe st G —=0 - &EEhE1EsEH - B
IEF S - FAEHRHEFEESE T E R G X BUEE 8 LIzt & R BUi
BRI E RS 0 R 1014E5~6 H ETRIGEL M A - L3 HREE6701 - [E642
03 R (B0 %R95.8%) » H A #:62717 - BRI HTERFISPSS 17.0 (Statistics
Package for the Social Science)4fa#ihs Fs 0 T B » DAZETHEC ~ B 77 ELEE il
(& A B IEN i (5 T RO AT A A B B oAy - W e S T T A o 14

&N AEEE 25 B2 (Likert Scale) e - BB E8FEEE 8
AISEME - HETTEEE ST - P4 SR U {8 e 1 2 (S & {4 24(Cronbach's Alpha) X 7720.8
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JB = EEKAE(UNFRL) § SRR B E R 2B E N RIR0.3  MFR{E Z Alphatg/ N
REEREREEAphalE - RRERNRNE—2ERS - MEEHEASERE ~ —
EEBSEY: - NIbEE— DT &R AT -

* 1 BEEZEE I

JE HIEEE Cronbach'sa (%%
LEEH - BEEASLERE 19 9376
B EfEm - sREEARE 11 .8816
L{EEHE - e AP B TR 8 9570
SUUEREHE - AR NEEEAL 13 9384
RENEEARER T

5B B PR B54.45% 0 LI51~605% 5 % 140.4% » HIUR6155 L L
26.0% » BRI E ST R T EE - IIA RS RBOTEIFE10.34F » DINA4~9
FEAE3L.7% Ry 2 o ISP G M S IMFBIFEERE 4055 DL TR 2 AT RE R
TSR 20 0 BRI SR - KR40 UL » T X b
PUE > B2 22 RN I A R BT « BOEEE PArs () Ry e 26(541.63% 5 SZ5/#
B A T SR B TR DA F AR 26(568.74% (A013R2) -

HEREEENTEREE

DICHI & A RE DT B A VG 2B L 2 R~ TU(E B S UEEDE » TR A
BRERE  FoEEAERNZEAEREAS KB EEEL T hER
ETE ) £ TS EIEEBRZ(WIHRS) - AEAHEEEEER AERE
R MATEEEETIE PR AT G417 ~ ARFE20 ~ PHIEERAS
oy~ FFE4r ~ IEEFAST) 0 B BAIEEZ R AERERE -
DAVO K JEg a2 1553 Ll - s 2 BT &y © (R A S G 8 SRR (4.17
51) ~ PR N AETENE(4.1457) ~ BEHE(E A 50038 (3.7847) ~ & L{E ARE1(3.56
51) (A05R4) -
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2. THIEAAER
H H A KH(N=627)  H57EE(100.0%)
30 pELL T 2 0.3
o 150 12 55
(PHRFIR 5445 5 6o 253 40.4
61 pE2A 163 26.0
IFELLT 141 22.5
MABRGHZBIEFE 4-94F 199 31.7
(CFt5F 87 10.3 1) 10~19 4 186 29.7
20 DL 101 16.1
P& 137 21.85
TE R B R B A% BER(EEC ~ T3 E) 131 20.89
HE 359 57.26
ENVEN 114 18.18
S [ (#7) 169 26.95
AEREE b () 261 41.63
RE(EERD 83 13.24
RhEEH 431 68.74
. N =5 = 93 14.83
S D[ e = K (B TR 03 14.83
A 4 0.64
k3 AERERENGEE HAL C AB(H L) » n=627
FE A I B ] T Zi?fé\ s EP;*;E e RS
WEEAS LEE
LEH R 50T ORI o5 0(0.00) 13(2.07) 167(26.63) 366(58.37)  81(12.92)
e 2.3H RiFneraedE 1(0.16)  14(2.23) 158(25.20) 359(57.26)  95(15.15)
[ 3R EGLTIRETERES 3(0.48) 14(2.23) 179(28.55) 357(56.94)  74(11.80)
ARG IFEEER 1(0.16)  9(1.44) 175(27.91) 363(57.89)  79(12.60)
5.5 & AR e 3(0.48) 34(5.42) 158(25.20) 322(51.36) 110(17.54)
. 6. FHI B PRI 2(0.32) 14(2.23) 175(27.91) 352(56.14)  84(13.40)
?Ejﬁﬁ 7.?3§E§f?5§§ﬁ5$?%£%(%m1@~%m 1(0.16) 22(3.51) 137(21.85) 333(53.11) 134(21.37)
W ~ =)
8.k o 4 B A s T e P 1(0.16)  2(0.32)  95(15.15) 359(57.26) 170(27.11)
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9. R EIEREIEE h ERpEE 16(2.55) 136(21.69) 186(29.67) 218(34.77)  71(11.32)
10. R BHEE F T A T~ 9(1.44) 88(14.04) 188(29.98) 275(43.86)  67(10.69)
_ R GEREDEE 3R 5(0.80) 63(10.05) 214(34.13) 277(44.18)  68(10.85)
*Et 12 B EF BT p S R 4(0.64) 45(7.18) 203(32.38) 306(48.80)  69(11.00)
i{ﬁ BRE-EEEENA 2(0.32) 18(2.87) 194(30.94) 330(52.63)  83(13.24)
14 B SR NEET 0(0.00)  4(0.64) 103(16.43) 378(60.29) 142(22.65)
15 FEASHUR - AIR B E 0(0.00)  4(0.64) 103(16.43) 396(63.16) 124(19.78)
16. 30 H CAVHEEAA S REDEE 1(0.16) 35(5.58) 233(37.16) 291(46.41)  67(10.69)
1T FEEm AN SR R A 0(0.00)  6(0.96) 161(25.68) 379(60.45)  81(12.92)
i;i 18. F R{ELERBBHRIA 0(0.00) 12(1.91) 154(24.56) 339(54.07) 122(19.46)
10 REMEEEESA 0(0.00) 22(3.51) 167(26.63) 338(53.91) 100(15.95)
BLEARES
LEE 25 iR 0(0.00) 19(3.03) 145(23.13) 323(51.52) 140(22.33)
E 2 RGBT E 1(0.16)  15(2.39) 141(22.49) 339 (54.07) 131(20.89)
ME S FRE AR A T TS T R 2(0.32) 20(3.19) 189(30.14) 331(52.79)  85(13.56)
A SRR 0(0.00)  4(0.64) 121(19.30) 340(54.23) 162(25.84)
- 5. HE SN G EE) 1(0.16) 12(1.91) 103(16.43) 326(51.99) 185(29.51)
ti ; 6.7 St BEAT Y TS 2(0.32) 25(3.99) 182(29.03) 301(48.01) 117(18.66)
= 138 SIS PN EE) 4(0.64) 54(8.61) 227(36.20) 264(42.11)  78(12.44)
e SHA4EEEREELNAE 20(3.19) 168(26.79) 233(37.16) 167(26.63)  39(6.22)
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= 20T 7,627 3,000 7,400 4,838
e 144,454 144,971 167,968 153,935
£OE R A 118,124 131,591 102,478 108,372
B &= 26,330 13,380 65,490 45,563
KIS B B 47,062 66,030 76,925 71,735
B2 R 64,322 73,760 80,583 74,884
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(=) HAKRE — BRE A E A M T R AR AR EERAS R s 3 T

SERE A PA UL AR IT 040 > 995 S B MR RH SR = — /KRS -
THAEAEA > —HA/KAEEAE EE R A By 127,541 0 /ha . Y& FEA4E110,1767T/ha -
1002 A MBI AL BRI - R T /KIBELE A miE 2 /b - EAEIRH
BRAETEOE > —HIKAERE A FE R A 55118,900 T /ha » — A% 499,583 1 /ha » FL{E
TrIH £5260,9317T/ha (F29) « 2 h1A W R KRB E fE A M it as £ 51324,7807T/ha
B &5187,06370/ha » A &51T171,83070/ha » SIIAMMER - /Kigln(EEd
L {EFREE 2 KU SS 51 761,208 7T /ha » 7535 & 51282,113 T /ha » R &
358,9447t/ha (210) - [EAEACERS - TES MMM AR ERIF R R B
B H RIS 1187,1147T/ha » SEEREEIH /KR K H B R A E Hi i (% 2 147,186
ye/ha > #471211,7587T/ha < HH I ] SUE L OR RS e B A B A R
FE O e KA s AT

72 9. Em{FRIRME Z AT BHAL - TR
HE 7;@%% _ KNHERE

) —HKRE THRRTEA —HIKRE CEAEAEAE MUERHE
e 9,000 13,200 9,000 13,200 30,000
ANTE 18,347 24,167 22,742 24,048 72,750
(HzT) 12,292 18,333 12,768 18,038 750
e S 13,780 6,480 13,542 6,330 56,290
=Ee=s 8,733 5,520 8,583 5,520 14,000
REEE 13,000 15,000 13,000 15,000 20,000
LA S 18,900 - 18,900 - -
BEJEES 5,933 394 5,933 278 1,850
B EL TR 1,247 287 1,247 320 1,245
UL E 9,000 18,087 9,000 18,084 37,000
EE 2,500 - 2,500 - -
HE—fEAEEEA 100,440 83,135 104,447 82,780 233,135
HiFH 26,633 26,633 13,960 16,397 26,633
(H45) 26,633 26,633 6,341 10,243 26,633
EAFE 469 408 489 407 1,163
EofEAEETA 127,542 110,176 118,896 99,583 260,931
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7 10. g PRIKHE G AL oA
e SR HERT SR HER _

) —HKRE HPRAEAE KRS HPRIEAE U EwH
= B0 7,560 3,510 7,140 4,620 12,000
HH UL #s 149,280 175,500 165,648 175,560 420,000
4 oE R AR 127,542 110,176 118,896 99,583 260,931
i= B 21,738 65,324 46,748 76,296 159,069
RISy 34,030 83,657 59,515 94,334 159,819
=1 ¢ 61,132 110,698 66,345 104,984 187,615

& &

N R BUREO8EAEEN £S5 » Rk Ry LR AL EESE - AT A=
PALIESE > ZRbABFATEiE AJTReAs » MRS = 2 HR - ImKEES
HEYZE - Zrp B R R R 73 R B /KRS B 7K e F A R A A A5 =
ZEIBUFARREFEYY - BAHEREAHE S SO EREK R ECE - EBUT
ZEERMEE > CREREERNE - LAREE R EH S MBS AR
FE » RAEARGTEFE 2 AR R £ 2 SYEIFEIE - DLy R AEaIE S
SBLETER - B ARMETLL T EiLE
()R KREAUR MR © FERC & BUR BT [T DR RS R RS B R 3

TTEAE VS (R BSMEE ] ~ 5ROy - DB RS > AR B AR

W8 ~ SRR AT~ Bl ENZR - WGBSR K250 > a2k

OREEH HIE S E R B AR O9R sBUT HE RS il R EOK - BEERHBI A TH4E T

M EEGCEERZ R - S EEEEMEY) 2 fr0F > B nfE(E Al AT

BB TS AR T E -

(=)7K A R B R (M 22« w4 SR — J /KRS — FUA e A o T QS ELS N TE T

# TR EAEY) > 173 BRI E R F IR R A e R I SR R By Z (R - B

&EHl > ESIIRMERE AR EMIR 2 2o HER 358,944 T /ha » BUK(H
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10.

11.
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2 RI1171,830 70 /hat 11187,114 T /ha » FF B EEHA K R R 8 K 4K 2 JAfE 1% 2
147,186 0/ha > 3411211,75870/ha » (Rl » JE{ BARFH I RS e b ol 6 /2 S O 1y >
R FEnTectE KA s 4T -
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