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Isolate 165 ~ 184 e 1B 4R
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spp.
CK 3.25 10.02 90
7 strains of
Streptomyces spp. 2.66~3.92 11~13.37 80~95
CK 2.61 9.95 75
10 strains of
Pseudomonas spp. 3.02~5.04 10.62~16.47 80~100
CK 3.42 8.44 95
23 strains of
Trichoderma spp. 3.01~3.89 11.31~16.26 80~100
CK 2.97 5.63 70
5 strains of 2.91~3.51 8.01~9.06 85~100
unidentified
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AZAMERFF R FAE A LET IR RPURAEE ) R B e
ALz pH

Treatment - 5% =Bk 7 % BAT | BE¥
A%  Fik | AE k& | AE S| AR | Fk
(27) (B | (=7) () | (37) @) | (29)| B

Th ###48 | 9600 54000 | 14960 130000 | 8050 86000 | 32610 | 270000

Th/Z134&45 | 9504 53900 | 11440 104500 | 7722 78100 | 28606 | 236500

CK 6120 37000 | 11330 97000 2110 25000 | 19560 | 159000

LSD 70.24 53721 | 29.16  2999.26 | 91.07 561.98 | 272.38 | 3060.36

EOL R E 2 3

2w o~ ARFZ XA S LET R

;5,8
P2 B

AU M 0k

Treatment 5/17begin harvest 6/9end harvest
* % *E %€ R * 3 * I H% & e A
Fruit Fruit | Single fruit  Brix° | Fruit Fruit Single fruit | Brix°
length  diameter weight length  diameter weight
Th g &4a 67.1 76.6 219 4.6 65 15.7 203.8 4.7
Th =144 67.4 77.8 201.3 4.8 59.8 68.4 141.1 4.7
CK 56 60 90 4.0 95 62 120 4.4
LSD 0.69 0.48 035 551E-03 | 0.52 0.66 063 8.44E-02
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I AREE TR A AR R R AR
PER AR L

Treatment #EE (W) Z11444(D)
leaf Tr-Bag CK Tr-Bag CK
Ca 5/17 9077.9 5010 9536.2 7702.8
5/31 9835.1 6662.5 9073.6 8819.8
6/28 9936.6 8261 6180.2 7474.6
Mg 5/17 10750 6484.8 97111 11504
5/31 9087.8 5216.9 7629.9 7929.9
6/28 8735.9 4940.5 5619.1 5895.6
P 5/17 313.5 288.3 310.5 327.8
5/31 450.3 372.1 491.1 446.5
6/28 468.8 382.8 422.5 302.8
N 5/17 3.92 2.69 3.43 3.18
5/31 1.92 2.27 2.97 2.20
6/28 1.96 1.99 1.82 2.52
fruit
Ca 5/31 753.8 565.9 738.6 829.9
6/4 885.8 692.9 682.8 835.1
Mg 5/31 2350.4 1898.1 2360.5 2586.2
6/4 2601.8 2380.6 2496.2 2586.7

o BHRLFES TR LAY AR

dA A A AR e S TR 0 S L e
FRiF2 AT Ee AFSAY NERAFIGEELF B 45 2
4 > ¥ EC B8 iE 2.46 mS/om » fsfs bl ~ Bl 1L FSA L Ao fE m B S
RS fERE TR A4 BT R EEC)EA Y L 0415075
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il
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35mS/cm o d iR

i

ZTEAFECE

#F ik 5~3006% FARIBE N 2

15) - F)z

SRR Ep b HAR L e EIOFER R DB Ao d B A A E Y §
4F ~ 2 4R X A A

Bk

=+
T~

IIE-T - RO RS LR SR

el g s BT RS A

 WRED

% 4 o

% 0.2~1.1mS/cm > pH
. 6.0~6.5> iFk4 F L4 2 20~40% > IR R KIS 25
% 0.60~1.2 gm/cm®(9,.11,

LENLE S R 4

(Y

RS ¥ pond 4 4F 4% 4 pH EC F#5 kazd
%) (%) (%) (%) (%) (%) (mS/ (%) (%)
PR cm)
1 032 011 046 009 005 005 7.2 041 732 13.5
054 015 059 0.13 003 003 60 075 702 21.3
3 122 040 121 045 022 020 66 246 251 25.8
4 097 027 074 021 004 013 69 097 646  19.5
5 089 022 08 029 004 019 68 132 50.7 234
6 132 035 109 032 003 023 68 1097 55.6  24.3
7 075 031 089 033 003 014 64 129 729 24.3
8 079 033 093 037 003 016 64 147 731 23.1
0.86 037 1.04 043 003 018 6.8 195 746 22.6
10 059 030 094 039 044 018 67 189 66.2 23.5
11 041 019 079 026 037 009 63 169 702 21.3
12 039 018 077 021 035 009 63 166 751 19.8
13 023 013 044 029 026 012 56 035 796 25.4
d A2 2 A2 A AFRPHES T2 RE AT HL L
—2§K—7\ F‘ Afl&‘?—r %\;ﬂ*& \TJ-}E); Hll\]Lﬁtﬂn}k /}a/}i /}—LEE‘IJ\V,:L l /T ’F‘?d\;

AR I/ﬁ,}é,ﬁ%}'f?%\§ 5' 2 é i ,ﬁ';%ﬁ’*? » H =% ?‘EP\'L%’% ft”ng
S BLRS T BR2RR E e

Ao o

49



B mfEAL AR HER AT hd 2 B B(%)
T LER S 7 i 4 F E3
vE
1 94 93 93 93 95
2 49 o4 62 95 49
3 28 36 39 29 44
4 88 85 90 91 84
5 84 81 87 88 79
6 74 73 83 81 65
7 69 69 69 85 69
8 69 64 67 79 61
9 51 5l 54 61 53
10 69 68 68 64 59
11 72 73 71 79 65
12 74 76 67 74 69
13(% Fg) 97 98 99 97 96
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%\’\‘kﬁéd“l/\?ﬁ“’%é‘fﬂm%% ) f‘i—‘— EEB(‘J‘FIE;‘%].OO%

(2 %.140)
P2 & v S i H F Bk
0o
1 97 95 94 93 89
2 69 77 79 86 59
3 59 48 51 67 52
4 93 91 91 87 85
5 91 87 79 79 76
6 81 79 64 71 59
7 81 87 82 89 69
8 69 72 77 81 63
9 54 64 67 69 62
10 79 59 62 61 57
11 81 73 74 79 63
12 64 71 72 81 62
13(%®) 100 100 100 100 100

(349)  (6.88) (4220  (1.62)  (L.57)

e~ BB EFERT w2 At Ipe

d A4 2 A R HhEE R B AT L L B
BETR o e A LA A P ER
%ﬁﬁ&A%iﬂziao*nﬁmﬁ%ww’&s 4 e
6-19 063 4 »cd - X H Y fic s FHRE L AT H 2 kAt o 10
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FH Y 2 e AR P SR R B P 2
ses B e- A4 R

B4 LRSI MR BT L HhA B AR £ 2

2
EXp- -
JedZ Hic  EA L FiR 4 % Ik
S
#wE (0 &R )
sl 109 106 103 115 112
PR 100 100 100 100 100
(9.6) (1190  (9.6) (5.7) (5.6)
faw s P IN@EE (% 0 2 nlik)
% 104 109 110 126 114
R 100 100 100 100 100
(3.44) (5.91) (4.33) (2.81) (2.44)
faa s TIEL (% & R)
fld2 115 109 117 108 106
¥R 100

100 100 100 100

(1.66) (3.22) (L.79) (.097) (0.84)
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OF+SH OF+L OF SH L CK
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Fl- %% 2 AT HE L M pH 2 W

Fig. 1. Effect of soil amendments on soil pH.

B B 085 3809 4 4SHA I 4o 4 (OF+SH soil) FeJ2 2 2
£ BE 2 30g/kg§xrs ’,ﬂ«x,—»%a,aﬁ&&wq‘ ELRERE Al
23.7glkg* *s SH2 3 i 4c 4~ (SH SOil) 2 4 3% ﬁﬁ%‘r 233 g/kg’
HRASL S ET BT £2279g/kg @5 F 57 4+9 2 74 (OF+L)
2 H%0 2 rp (L)AL G 5 B A Y 52209/kg® 21.3
g/KgE 1 o BET SR NG 2 R BT R E L s g 4eid
ﬁﬁ%@»ﬁﬁ%*iﬁé%?ggo

TEIEMTE 3 B w+SH A 3 u/ & 4v 7 (OF+SH soil)
L Bf 0 B GG k4 2 B (OF+L) 2 » # &R adZ /4
ﬂwﬁ%"’(ﬁ% ) o B % 4e 5T pl RTE 4 Hige 3 B B 4e 2 ok
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Fig. 2. Effect of soil amendments on soil K.

WG DT IR IR ER S EIR L

F 897 4SH A 3% B e $ (OF+SH soil) e % 1,118 mg/kg ~ 7 %57 3L
+5 Z 54 (OF+L)ASE % 1,144 mg/kg® v 2 %45 (L) AT 2 3 3 % 3%
1+ 471,047 mg/kgg TEB P TR AR o R5 G e
(OF) ~SH 3 7% 4e 4~ (SH s0il) 2 1 P8 (CK) % AuT 4 3 2 #1247 5 B
Lo FEH A 2 ig RIHAT T B2k A F(B ) Bpor e
WA UF M2 0 2 R ERI0OKgR o Hec LI I LG e gy
B 2wt o

~
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Fig. 3. Effect of soil amendments on soil Ca.

FAELHEET T8 T 008§ BIE4SH i 4o 47 (OF+SH
SOIl) A d@ vt ¥ B % AJR i 4 i£ 1B 00 b > @ 3 g Irlye 2 2
(OF+L) ~ Hib3 #5#(OF)2 ¢ 2 2 (L)iZ2 2 A0 7 £
Fa #3840 34~42 molkg 0 2 HEpH T B 0.46~1.44 % E (B - %
Ble)  Brw® 73 S 0fiE 2T HAEIFRME
7 82 2 EpHST & Boank o {FI(004)2 A g dp o TTES R 2
e fhEFII NS F R L BEpHESS65 2EF BT E
20~30 g/kg ~ 2 ##% 5 £10~20 mg/kg ~ 2+ # 40 5 £ 30~50 mg/kg

# 4T 5 $570~1,140 mg/kg ~ + 4% 5 £50~100 mg/kg > B A a4
Bt R Fw w20 A LR i AT HIO g FOSHE T
Eg SRR A S AR RS S L ARY YA AR UL ]

TR AR L > T 4 £ o
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Fig. 4. Effect of soil amendments on soil Mg.
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BB ARABE A R R LT RS § BREY  §oe
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(L)> 6 * 5 $85l+SH 4 i,g -4 47 (OF+SH soil) 2. e > 5 19.2% 184
g/lkg > 5 F e ﬁ:i(OF)/%@;,ﬁaJi&@ °

F2 4TRG99 R A2 (OF)5- % (33.6g/kg) =t 50 2 74
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Table 2. Nutrient contents in wentan pomelo leaf

N P K Ca Mg Cu Mn Zn Fe
Treatment *

gkg ——— —  mg/kg

OF+SH  18.0a° 1.5a 18.4b 26.8bc 2.7a 4.0a 10a 29a 142bc
OF+L 188a 1l4a 182bc 245¢c 25ab 4.0a 9a 22a 120c
OF 149bh 1.6a 16.8c 33.6a 29a 4.0a 16a 39 172a
SH 154b 15a 183bc 29.2ab 2.7a 4.0a 15a 3la 168ab

L 146b 1.5a 19.2ab 30.9ab 2.1b 4.0a 13a 39 140bc

CK 157b 15a 20.6a 24.0c 26a 3.7a 13a 3la 167ab

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

e L bk F Rk B

FEE T IR AT HRIL > o 2 LR FIEER(ZZ) B o
sk SHA M 7 e # (SHsoil) FZ % 9% # ¥63.3 kg/planti 5 » +*
H R 23 A 55.5% (22.6 kg/plant) » H =&k 525 e d+d 2 ok
(OF+L)AJE 2 F 557 4 (OF) AT » A %] vt % BB ST 1 2 25.3% (10.3
kg/plant) % 25.1% (10.2 kg/plant) > @ % P& x240.7 kg/plant % 7 2 € &
Mo PRI R FN LR oM AR ISR L LF
Hisst= L %) B A ock o 2 L b E % R dAE T 0 1% % SH
4 i 4e 4 (SH sOil) BT 2. % = #c91.8 fruit/plantd 5 - v 41 PR AT 3
4024.0 fruit/plant » 2 =x %% 3 %7 41+0 2 7 45 (OF+L) @ vt BB e
H# 4 17.9 fruit/plant » @ ¥ B a2 % k> #c67.8 fruit/plants. i< > &1 A5
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Table 3. Horticulture characteristic of wentan pomelo fruit

Fruit Fruit  Thickness Sugar Sugar
Acidity Yield Inder

Treatment®  number weight  of peel content [acidity
(%) (kg/plant) (%)

(fruit/plant)  (g/fruit) (mm)  (°Brix) (%)

OF+SH 72.2bc®  648.7a 12.6a 9.75ab 0.51lab 19.1 44.7bc  109.8

OF+L 85.7ab 597.6a  10.6cd 9.49b 0.60a 15.8 51.0b 1253

OF 78.8bc  644.8a 10.3d 9.91ab 047b 21.1 50.9b 125.1
SH 91.8a 6854a 12.0ab 9.05bc 0.49b 185 63.3a 1555

L 68.3c 652.8a 11.1bc 10.17a 0.45b 22.6 44.5bc  109.3
CK 67.8c 657.0a 11.3bc 8.85c 0.53ab 16.7 40.7c  100.0

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

WA DR AR L R AR R 0 U F e
(OF)% § 57 2456 2 7 45 (OF+L)AJZ ¥ B 3 > @ 25 § 1597 $2+SH
3 7 4o 47 (OF+SH soil) 2 SHA 3 i 4c 47 (SH soil) k2§ 5 5 - A7 %%
* SHA i 4~ (SHsoil) » g 4% L BR > A% F iz 2 7
PEFTH TR EARE Facd 2 Ll BF e %3 24
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2.4 3 Atk TCFO9768 2 £ i 2 Rl3E 2 FRAFik

B Hrik TCFO9768 2 (7 MY & T od R * KT
* SNA 33 % A (20C) & 4 % FiE 2 /2> 90mm ; Fske 4+ 4 4F
By ARG o R A ankk d IF S 4 (grayish green-dark green o
26D5-26F5) ; A 37 H:¢ B & #& 2 (pustulate) & = 182 o o Bjkctp i B
2% 5% o > A 4 323 4m(conidiophores) 2 4 cEenip 4 & % (primary
branches) » iT A %= =t & % (secondary branches)® {3 £ 4 2 i
Ao AL AR FD L E - A A E(inpairs) 22 &4 L 537 90C 5 A
3z w *z (conidiogenous cell » phialides) = ¥ # (phialide) & =% g )
(@ampulliform) » # RFex 2% > £ 5 5 7.4-9.4%2.0-3.2um > * $84 2-3
#w 2 (whorls) » i X 78 % E 3g 4L (phialide) » #& % w» & >
12.47-13.38%x2.08-2.50um ; A~ # ¥ F = R PF F H % I > I} A
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(2.8-)3.5-3.8(-4.0)%(2.8-)3.0-3.5um > *F B fm {1 4% (spinulose) > * 4F
(ornamentation) s P73 » L% o ¥ & FX B R o 0 A R AR B
TCFO9768 % Trichoderma asperellum Samuels, Lieckfeldt &

Nirenberg -

SRR A TLALE R R

FHRIILA B 5 AL AR A A E 80%(64 #R) T 4 ~ B
BRI AT 20%(16 HE)7 4 F B AT AR L A AR Y E
60%(48 #)i: 4x » % e JFAT E 38 A1 I 40%(32 #)F 4e ] 5 C AJL
AR R 80%(64 #)F 4r ~ BRI RS A F 20%(16 )
fic & o~ @ F(TCFO9768) ; D AJL : 48 &~ A & * £ 60%(48 #)i7
de r BB ST A AT 40%(32 PR A & 4 A K F(TCFO9768) » £
FABEIE RS H B L AR AR E FRFHFERR AFEH
FLE 3 L3 80 MWL £33 (5 0 BEFES 1x10°cfuiml A B
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(TCFO9768)+: -k % 100 & & & iffrir » £ 24 FH# 1m®: 20
S AERFRAFEREE 200 b M R FR IR RR 3
L B T AR s T ERAFL 6000 0 M ® R A
2.0-25m > e fFsaf EiT o ¥ obiple MR R 2 £ it KR RE
A ZE CRrIZR T4 R ED 60955 7 FRptR e o 20 41 Tl
R 9F 5~T7 X ugEEPa- < EFAFTHERL L -

o~ AR A THITRERERY A ATRERL R
Table 1. The changes of temperature during the production of substrates
of King Oyster Mushroom
Day 15 Day 30 Day 60 Day 90

Treatment (°C) (°C) (°C) (°C)
80-20-control 60a" 68a 52a 43a
60-40-control 62a 69a 50a 42a
80-20- TCFO9768 65a 72a 48a 41a
60-40- TCFO9768 68a 73a 47a 40a

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

RN TERRC 25T (A-) A-B~C 2 D g2t
% 15 p35¥ MHE T 60°C 2t > H ¥ F A # F (TCFOI768)
2. C2 DAEJEGER tudtft % 30 p 37 E72% 73 C o bl
560 P fervEL 482 ATC ; AR A K EF AZ B
R R At 30 p B TE68 %2 69 C o S 60 p S
52 2 50C - g * fple chihpe=> T 0 A EREFL C 2 D
FRIL AR BRI AR A F L A2 B P d ] 60°C L
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S50C™MT o B REF RAFHAY R - k2 s iEdEa s f
AR T WP AR RS B 60C M o REEMT
ARRER - RRZAER FR IR B A0ERE O EE
MEHMTIR TR 0 BEARE TR 2 2R - TN BEA K E
(TCFO9768) 7 e fl i* A & A FRr g B 2 &= » i&a el i
fR3 fE 2 PFAT o

|\

AN RELs A THERRERY AN TEE v BE(C/IN)Z
i

Table 2. The changes of C/N ratio during the production of substrates of
King Oyster Mushroom

Treatment Day 0 Dayl5 Day30 Daye60 Day90
80-20-control 106a* 98.2a 94.6a 79.9a 75.9a
60-40-control 96.6a 91.3a 84.0ab 70.9ab 69.7ab

80-20- TCFO9768  106a 97.5a 90.5ab  75.0ab  73.5ab

60-40- TCFO9768 96.6a 90.6a 80.5b 67.5b 64.7b

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

D 2GR TR ECN)R ST (2o ) "irs
tleF A AZ CAJZ2Z s F 55 5 106 glivs B 2 D
Fed2 2 g F v E(CIN)H 5 1040 g * 4pfe F e eh A2 C
BSLR > F 48 i F] (TCFO9768)C AU ch /i Fat§ 1\ & hdaff &
60 p F'E M3 75.0 0 APEIT R IEE A RJZR A3 S 90 p o E

I 759 FrtgmigtApk s e 2 B2 D2l 3 EAA
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i ] (TCFO9768)D rdZ e /i FAt & v* (B &7 o 38 HP FRAP S 10t
4 F B AT o BAEEA Kk ] (TCFO9768) Lt v 11 ik Ay
ARz & fa & fgel TARgpe iz d 2 ke k=R
AR k0 ARJE A TG v B F 60 P 15 799
H B\C2 DaJg2endi g v i difh % 60p32%iK: 7517
Ty 90 P2 i FRLE O EAR R 2 SAREE T T k0 AR
7 #fEH ) (TCFO9768) 4 4t ffta 2 fie & 7 % 20%2 40% 2
R ERREAT2Z B-C2 Dad@oi i ataff s 60 piav ud
I AR

R PEHEARAFEE60 pHMAFHLIAL
Table 3. The major chemical characteristics of substrates of King Oyster
Mushroom at day 60 after composting

N P K Ca Mg OM pH

Treatment

) %) @) @ %) (%)
80-20-control 0.57a® 0.15b 0.35a 1.17a 0.18b 76.5a 6.60a
60-40-control 0.61la 0.19a 0.40a 1.28a 0.22a 72.7a 6.72a

80-20- TCFO9768 0.59a 0.16b 0.36a 1.15a 0.17b 74.4a 6.66a

60-40- TCFO9768 0.64a 0.21a 0.43a 1.28a 0.24a 72.6a 6.81a

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

D 2GR AT SE 60 plafape L8 5 E 04758
T (2z2) ,] te 20% 2 SR ERE A2 B2 Ddaid
B § B4R E pH EF AR te AZ CRJE -
¥ Al ML T 4 48k i (TCFO9768) A 4t itk 2 C 2
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Fig. 1. The automatic fertigation system comprised by PLC controller

and injectors
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0.01M Z; #ifiedh (PH7.0) SA B RE G iR s ap 2 R FVE
B o T RS ABFELYAAEIS A e cHE s
BAOFRE Eo ARRRATE AL L ik 5L
STW-Cl ¥ #FafFE gt » 21 9% kR Aty PR
BRI HE g A B TW - CLF F R psiehE & 1g
r itz 0.01IM Bifh s rdafdin ¥ A B > FPEIS 2 REFAT T
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MEMFZEEF AT ES (FEEE 25 AT 07 0 &
Ao R o G BRI AL RBEF R E T R RS R
(25-28°C ) BLpredpenit B (&)

ek > 2006 #E X p R B¢ IRy & Bhah MYSV @ A A 3tk
(MYSV —TW) » — B d £3589 208 fu 2gd2 WSMoV & /& A &t
tho - B AL BT A4 5 FF o4 (Calla lily chlorotic
spot virus, CCSV) 4 k> — Bd £ 89 T4 0 Sgpz 4 F 14 5
& (PCRV) & 8k » % 0Bz 1h 4t o gt ohB g &3 RS £
A2 A8 ERT :@@x«g WA gy :f?ai ( Capsicum chlorosis
virus > CaCV): — B jile X » #r2 ivsa X 4 (TSWV) §ivs

ek

®o R KT A Bl B R ﬁ.f_:)f?ai (Iris yellow spot virus,
IYSV) » #-1 i 3 fip 4 R id it ik sud 1454 'L & (Nicotiana
benthamiana) t #* >t 12 is 2 W A= 3 o pt ek > ZYMV en TW - TN3 %k
fEEos 2 ARHEES-T A5 REE S RHR(PRSV-W-CI) 4%
A4 sF a4 T & A Cucumis metuliferus (Naud.) » A& <~ gz ¢
@ T (TR o
T+ Ris (EM) Bz

§ R % TW- CL chgr SR E 5 Bosih oo B s 5k( % | 4 5x
5T %8 ) * 9 Kb "wlOulm'}*a[ﬁj 18
Bz A% -pE (GA) (pHET70 )R &L AFHWI! FZ 34
o Po— F HAS L e E R PR T S RS
(300 F ) F 3 mdm> fs #,ﬁ-‘],@:%’hﬂ'm 5 0 206fF e A d
10 F) > SREE MR+ Bk BE o
R ps 2 B3 LA 54 +73 % (Indirect ELISA)

* e A7 TW-Clu i § # i 2. B RELISA 2 & ik y5 2 w0 Clark
and Adam(1977) #7 4 4 2 % A i i o v fBILA R FLAY
ZYMV > PRSV-W » CGMMV4rCMV4r & i #L6 ¥ R4 MYSVir

/xi’-"i’:";'-

“—xﬁ
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WSMoVAg & # o 1% chELISA 96 % x 5% (LW Greiner= @ #l) =
BEa w5 TW-CLE # sk w50 it ¥ & e (0.05 Mgk pldp >
pH i 9.64-0. 02/%7 ¥ &) ﬁ-ﬁ FER > B EN3TCELEMF R
250r» F = mdfe itk o e GRSE R

PBST [phosphate buffered saline, 0.05% (v/v) Tween 20, pH 7.4] =iz 3
S NP P ﬁpﬁjﬁ% e (0.01 M mrpess ez > pH & 7.4 5 0.05
% Tween 20 fr 0.2% “F i -+ ) #2000 % 2 ZYMV > PRSV-W >
CGMMV fr CMV & 3% % ki i 2 - 10000 &2 MYSV %
WSMoV +23f - H ihfee 5 0 B> 3TCLURHF K25 F Ik
BlHa G L PBST ki3 x84 » #5000 & chig 14 B34 ff
2282 LI Fud F X Rt 2 4 % 7k 39 (goat anti-rabbit IgG

gn}

alkaline phosphatase conjugate; Jackson Immuno Research Laboratories ,
Inc., West Gove, Pennsylvania) » > 37°C » & 25/ - &L “ PBS
Tikie 3= T 4o 0 v AT i (9.7% 40 0.02% = ¢ fiiedp §
4oopH B 9.8) Fefl kP Aipipt 2 A H AR Ed 10-60 448 4
»3Mid § i“4(NaOH) &1k & &5 » ¥ 2 EL IS A gl ik ( Bio-Rad
680 ELISA Reader ) zz4xH i £ 405nm &3k wx 4T 8 (Aggs Value) »

% % % 4 #5% (Immunoblotting)

17 4B 4 35 (Immunoblotting) %1945 Yeh et al (1996)4 it
3 E e R AE S ER RATW- Cling? AE T a2 &7
FE P 3 (VIW) s g mz (100 mMeTris - HCI » pHiE
7.2> 7 2% B-mercaptoethanol » 109 s #% > 0.005 9674:-f= £4-10 mM
EDTA) & B o $F fr2_ 48 4 o Sde i i 5 B i AR 18 111296 47 i
" (SDS polyacrylamide gel):& {7 & A 4~ gis » | ¥zt fov T 3
7p 2 3 TSWiE % (10 mMnTris- HCl= » pHiE7.4 » 0.99% %
4> 0.2596 7 B> 0.19 eraTriton X - 1004296 SDS )2_ & i 4 a3 (NC
paper) } > ERER S 1 pF B e (S 2 m L B R B Y MYSV
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% WSMoV  FBLH it 1 TSWaE @77 41310000 % 203 i ™ F 1
| R P BST R3S {5 Med Mop! 1 R AR50 008 i
M2 % 62 L X Fud + Full 2. 4 & 3k 39 (goat anti-rabbit 1gG
alkaline phosphatase conjugate; Jackson Immuno Research Laboratories,
Inc., West Gove, Pennsylvania) » >*37°C » g1 P > s fs £ “PBST
s 3 =< ¥ ¥ 4 » 7 B ¢ & (nitroblue
tetrazolium/5-bromo-4-chloro-3-indolyl phosphate paratoluidine salt)z
kg d 4 e (% 1 40 100mM NaCl, 5mM MgCl,, 100mM Tris-HCI, pH
95) - EE P4 * RIF5 BHHERE

FESREEEEY F B (RT-PCR) #&%

i * 2 513 HikdpLin® A (2007) 2 382 0 iE & ftospoviruses L
RNA 2NSMRNA } B RARE BF| T > k- 27 ez i o
;¢ 513 (degenerate primers) > t2740/t3920 2 tNSmM410/tNSm870c * 12 &
FRT-PCR; ¥ @& 2313 4P| ix45Chen% 4 (2010)2. 38 2 - 53 &
MYSV 2 WSMoVz #% i RNA} & & - B E TR > L& - il
¥ > MYSV-N-f/ MYSV-N-r(# ;2/MYSV) 2 WN2963 / WN3469C(1§ 3l
WSMoV) * r2ig (7 RT-PCR « j&& % TW- Clenfd 4 'e 3 4 P~ 34 £ RNA
e & H_i¢ * Hopegen = & 2 {5 4 3% & RNAM £ & it 28] e o
RT-PCR sk 27" i¢ * Hopegen= # 4 & 2 H ¥ B8 F H 4R & ¥ b
HFRAe o @ 2 IR S R AR ok TRp o H 3
RT-PCRz% %% — 48 cDNAc L = » 450°C T304 48 > ¥ % 1F 7 B
94°C 2 min>» 25 15 & {7 PCR4% 34 35 1 J5 7k i 2 3K 25 94°C 304, - 58°C30
FiAeT2CLli 4 o P~1ul 2PCRA S FHMH T AL 47 X jhit e
(ethidiumbromide) %4 » £>UVRER AR o
NA& Fl4g 78 fr B 71 4 45

MRT-PCR* 7 FHNAF G DNAY LG Mg 7 T
Ad (s HUVERG s TokA R ENHeF ¢ 5 65T
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Kig % f254 48 0 12 fim (phenol) % P~= = » % i (chloroform) % B~-
oo @ iR 112518 601 0 0 %iEH 2 1/ 108 13 M fik 4 (sodium
acetate, pH 7.0)> >+-80°C it "% {¢ » 514000 rpm 154 a3~ (Eppend
orf) “rEDNAREKS 3> 10pl Z 45k ¢ o S g BE 55 T A2 97
& E3agc DNA - & 48p CR - TOPO vector (TOPO TA cloning kit,
Invitrogen) 27L& F B ALE F B2 3 f%ﬁ,a? kR AT B
P2 .2 DNAR £50ul ~ % F DH5a (Hopegen) *tgL3g & ¢

REIDY o B k3044 0 Wi MA2CRiF S FE30F 0 2R
Sk P24 40 £ 4ol 25ul SOCE % 7% (2% tryptone, 5% yeast extract, 10
mM NaCl, 2.5 mM KCI, 10 mM MgCI 2, 10 mM MgSO 4, 20 mM
glucose) **37TCRF B 304 45 Bt 2 %2 60ul% >t 2 F 50pg/ m
|% v+ & +R(ampicillin) 2. L BT 45 £ % £ ( 1 % NaCl, 1% tryptone, 0.5%
yeast extract, 1.5% agar) + ® gt T4 F L% F 1 00ul IPTG% 40ul 2%
X-gal » #-pt T4 B 5037°C - 16-17/] pFis » BB FHK A, 2 g7 é
F R o P (NT) shi 7Rl 2d p 8 DNARIA & % (AB1377-19;
Perkin - Elmer=> @ Jig* 2 4 s 502 7 5 GHET485 > S fligR I Y)
g A (AA) B sl giF @ * Sixframe4z ;¢ ¥ Biology
WorkBench 3.25= (http://workbench.sdsc.edu) - %4 fafr4 A A 7|
s 45 @ % NCBl e gL & £ v b ¥ 3% 1 2 ( BLAST )
( http://www.ncbi.nlm.nih.gov/)

BN s
LEPIATE AT 00 & AT 2 )
Rl o R mEwE REPZIF L RSB EITehE § o

%gﬁﬁ@’*ﬁﬂmaw%ﬁi%’”Hﬁﬁﬁﬁo&@ﬂ%&’

Bu B g e /i\—'p‘ S
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Ko FeEzF 0 q‘i:‘:ﬂfr%’-‘ Atk REE L TW-Cl i 4=

ERES T Ep o Rp R ERETRE TR A AE Y
PO RNRIRRBHMAERELES RIS o 2 X BREBATW- CL
Erdeitiris a5 EFOAmFopg (- C) - %> TW-C1
# R fe -7 5 (N, benthamiana)teth 2 E 7} NIREF ~ SR
# (- D) ° 57 #F TW- CL &4 4 #rig & > % TW-CL 4 it
RPRERALI AR ASEY T e FEE 25 ot 15 PR
ToEF LW LW WSV F o BE10-14 X1 BEY AR
TR R - B EARBOR S B 3TE B E ¢ 1 RARY
B gk (Bl- E) o b td o F3VE P AT R 4 mE ol i
g e B2 HAAR 0o (Bl- AfrB) ° 18 RZARER 1 s Bhik
PR EOEBES R EREER

Ptk
R PR A e MERRE T BRI IR TS s
FoRAHEARRE P RRRSEED G R HE A b0 RIE

EEH 70-110 nm e B R %) e A AEee T T 5 BCHL & TW-
Cl fsfisfait ot f 8w iV L R%ET (Fl=) o i 7 Miks
RALETS BT 00/ & S e ARV R 0 R 2 RRFBRE R G

3

it - B o X p -+ s (tospovirus) ©
I i FE oA 7 A ATFE TW - CL 5 MYSV 2 #F /& 4 gtk
HWEF TW-CLe? Afeplosie T jFF afridsk &% 7

R 4 f8N 5 HF ZYMV ~ PRSV-W ~ CGMMV % CMV 2 i § ik

A TR 2 A KHRA MYSV WSMoV 2 F B 8 iR i 1 B 3

ELISA(Indirect ELISA)###Z TW- C1 2 6 A ¥ L 2 S A+ o
8 2 B 1% o Indirect ELISA 35 % % Bm TW-CL fem e 8o i &

1_75? MYSV 8l 8 e 55 B2 F & 0 28 WSMoV Bl H ki i 2
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ZYMV ~ PRSV-W ~ CGMMV % CMV Z #t % s F & F 8 F b
(F=) o F= 25 # AT B RERMA TW-CL NIRpEHE & - % 1
. % % % i (Immunoblotting) & i#] © #& %% B1 MYSV i -
IR E R E R A TW - CL hef A% 5 2 5 L s
MYSV > &8 p & & Bhehd A & BRMYSV - TW) T % 205 i (F
) o F - i 30 kDa 39 R % TW - Cl % fatrde it i &
MYSV +2if v R E Rl %7l ahF s (Ble ) o

o

ok > Tospovirus B f§ & s 31 3 ¥ tINSm410/tNSm870c v
t2740/t3920c * ** RT - PCR ¥ #| > ¢ % TW-Cl# Aa P2 5%
£ RNA t& * ¢ > tNSm410/tNSm870c fr t2740/t3920c 5!+ ¥4 & ¥ #
HA05kbfr1.2kh s DNA ¥ &(BII Af-B) @ ¥R EMYSV-TW
2 WSMoV-TW RT-PCR #&%+ E 72 TW-C1 4pIF en% % o chj 3
Sl %> w5 e #Bz@ﬁ%i‘éﬁ# EE > TAf WSMoV - tw g %
{4 o L FRA P R RNA R B hie g & 4 2 B enl g
B F 2 RIF tospoviruses © # i %7 3 5 & & i F W Rl{r RT - PCR
%P > TW - C1 &_Tospovirus P 27 A 5 s+ (MYSV) » 2- B
B A FR2ZAATES > fes MYSV - TW-Cl- 37 { #
FEP FE T MYSV-TW-CL A 88 =+ g4 N A& Flandf ol + &
MYSV-Nf/IMYSV-Nr #4438 * > RT —PCR ##% (BlZ CirD) - #%
SINAFIDNA 7B~ Y09 kb #EAELZR - RALHTEP > N
AT MYSV - TWCL PiH A 7125 487 3nd A4 MYSV -
TW (Z 4575 © FJ386391) 7 99% 4R i/ 5 @ & 815 je42. MYSV
B A R Bl4e p s 2 Btk (F 805 AB038343 {- AB024332) fr$
R~ 3tk (2 8752 AY673636 fv AYS574574) = 7 98% hle ikl o

i

F1 5 b % & AR iLenFE 1§ [Fl > 4 47 tospoviruses £_F]
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frene a FAF o f i v dhm ?rgg Gfode /i . B % - ALY
€ & @7 tospovirus B4t o 2007 # A¢ ME R T FAL 0 -
Boe? AEF NI T RCRBIEEE BT 0 A o B PR B
Mo NELL TW-Cle % T 5 e 28 M TW-C1L £ ¥ fu it i p
F 24270 2 110 nm shzk A5E 40 2 & 0] 22 2 A g tospoviruses 4p 7 o
& * Tospovirus i #5851 3% » 74 TW-CL 22 RT - PCR #3 :#
% 0 L3 TW- Cl1 _Tospovirus = R o 3o A 257 7 7 40 B2 2R
MYSV # & WSMoV NP #iw i F Jis oo > % Bhi2 (western blotting )
Trpg & B Lo ifsds (ELISA) 8% 0 e d ¥ < Fig il &
EH LK P %% ’5%‘@1??1 MYSV 2 WSMoV # & 8 hfl > i&5
& tospoviruses ¥ 1P FE R A B ok o oS BALRH R b
g o478 0 TW-CL shduh Fif 2 MYSV £ 30 LBl H Ryt &
oA Py B% 2P > TW-CL & - B MYSV & A+ e 3k o
Fp e 5 MYSV-TW-CI1 -

= 1B B%FEiE- tospovirus £.F 5 MYSV ' MYSV N £ 7]
& - 51 F H(MYSV- N-f f* MYSV-N-r)# * % :& {7 RT-PCR i#% °
FE K MYSV- TWCL B 21558 RNA B &7 #3311 - DNA ¢
Boo 5] % 085 kb ™ WSMoV N A& F1& — 12513 $#H(WN2963 -
WN3469c) e #:+ * ** RT - PCR #7393 MYSV- TWCL & % 8tk 2
w® RNA 5 %%z} i@ DNA * FA4L9% © RT-PCR i %
BFOOAPL T ERRSE > DEPEY WSMoV 2 MYSV & H
AT LE 2t a B g RLE S fAmE o RN A FE S MYSV-
TW-CLl 78 % e B 73 F BRI MYSV PEH A 7 e 5% 4
F MYSV-TWC1 £ 2006 & ¥ — 4 %0 A & #k(MYSV- TW)E &
ARM S PR R 0990 0 B2 p A v B3 B MYSV A ik
M PR R 98% c MYSV T un 2 4 IR ARG
- FATEROAR TR L AIF)F 2L - - ap 23 AN RAE
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Bk p 26 BB RG 398 B N AR SR EREH A R /RS (MYSY)
IR AP A BEFRIT IR LA ST I MYSV 2 & ik
FIRo BN L AP 0 BRI A R d R o AL
FRANBLELEET PV AZF ES A SR HFEF MYSV
AR B8 BEEIE A MYSV-TW-CLE % o d 3t#f
TR ER A SRS FL R SR PR R ks R R
Wesk ot v RSl B A AR FRAEFEHE 0 2 FFE G Al

P PR ARAL ) o

9
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oo I R A0 ARG mE fHpd (TW-CL)7 F
% i'_ Z_ /ﬁf{?ﬁ:%\ Ee °
Table 1. Host range of a tospovirus-like virus (TW-C1) isolated from

diseased cucumber in central Taiwan

_ _ Symptoms”
Family Species
Inoculated leaves  Upper leaves
Amaranthaceae Gomphrena globosa L. NS —

Brassicaceae

Chenopodiaceae

Cucurbitaceae

Solanaceae

Leguminosae

Brassica chinensis L.
Raphanus sativus L.

Chenopodium amaranticolor L.

C. quinoa Willd.

Benincasa hispida (Thunb.)

Cogn.

Citrullus lanatus (Thunb.)
Matsun & Nakai.

Cucumis metuliferus E. Mey.
Ex Naud.

C. sativus L.

C. melo L.

Datura stramonium L.
Lycopersicon esculentum Mill.

Nicotiana benthamiana Domin.

N. glutinosa L.

N. rustica L.

N. tobacum cv. Hicks.
Petunia hybrid Hort. ex Vilm

Phaseolus vulgaris L.
Vigna sesquipedalis (L.)
Fruwirth

YS
NS, YS

Y,M

Y, M

Y, M

Y, M
Y, M

CS
YS
YS, M
NS
NS
NS
YS

YS
NS

M,NS

<

M, NS
M, NS

*Symptoms are abbreviated as follows: NS, necrotic spots; CS, chlorotic spots; M,

mosaic; Y, yellowing; YS, yellow spot; —, no symptom.
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Bl- ~feARAT RS & AL 2 mfce (A)F AT NIRRT
Hop 2 g i o (B)#F ALY i IR s o (C) R

A
I RN BE L FR 5T X B NR A IR R (D) wﬁsi&
ﬁéi SRFLLY > 12-14 % WG (B) 7 B A
ZEVEFESBRESI REY AT E Y 0 10-12
JIRF 2 q,\ff}?iﬁ: (F)ﬂ} %05 @i
TW-C1l:E5% > 10 X Mk Ay q; R o
Fig. 1. Symptoms induced by Melon yellow spot virus (MYSV) on

-\
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cucumber. (A) Necrotic spots, yellowing and mosaic on leaves of
a cucumber plant putatively infected with a virus in field
screenhouse. (B) Symptoms observed on the upper leaves of an
infected cucumber plant. (C) Local lesions induced on a leaf of
Chenopodium quinoa inoculated with the crude sap extracted from
the diseased cucumber plant. (D) Systemic symptoms on a plant
of Nicotiana benthamiana inoculated with the virus isolate TW-C1
obtained from single-lesion isolation. (E) Cucumber seedlings
inoculated with the virus isolate TW-C1 showing yellow spots and
mosaic symptoms on cotyledons and true leaves. (F) Mosaic
symptoms appeared on a systemic leaf of cucumber seedling after
inoculation with the virus isolate TW-C1 by the vector Thrips

palmi.

Bl- 23 @&ﬁﬁkn Rapindps g3 2 MERE ¥ (TW-C)

‘;w"

Fig. 2. Transmission electron micrograph of nearly spherical particles
with envelope (70-110 nm diameter) in cucumber leaf sap from a

TW-C1-inoculated cucumber plant.  After fixation with 4% (v/v)

111



glutaraldehyde, leaf sap was placed on a collodion coated grid and
negatively stained with 2% (w/v) phosphotungstic acid. The bar

represents 100 nm.

2.5
B MAB-MYSV NP

BMAB-WSMaV NP
ERAZ-ZYMV
ERAs PREV-W
ERAz-CGMMY

ERAs-CMY

A:II'I:'\-

TW-C1-infected Healthy

Bl 3~ @Ee Au 2 gl TW-CLe* Au 2 (R B S LA F Bl 11385 °

Fig. 3. Enzyme-linked immunosorbent assay of leaf extracts prepared
from TW-CL1l-infected or healthy cucumber plants. Following
incubation with the extracts, microfilter plates were individually
incubated with specific rabbit antiserum (RAs) to ZYMV,
PRSV-W, CGMMV or CMV and monoclonal antibody (MAD) to
MYSV or WSMoV ©® and followed by alkaline
phosphatase-labeled goat anti-rabbit and goat anti-mouse
immunoglobulin, respectively. Absorbance at 405 nm was
recorded 30 min after the addition of the substrate [ }nitrophenyl

phosphate. Readings represent the averages from eight samples.
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Akba M 1 2 3 4

34-
— == MAb-MYSV NP
26—
B ss5 -
MADb-WNSs
43

] 4~ Pa%b TWCL # A e k& FI*F MYSV 25 v 2 WSMoVWNSs
Z R H RiR 2 LR R AR

Fig. 4. Immunoblotting analysis of plants infected with TW-C1 using the
monoclonal antibody (MAD) to the nucleocapsid protein (NP) of
Melon yellow spot virus (MYSV) (A) and the MAb-WNSs to the
NSs proteins of Watermelon silver mottle virus
(WSMoV)-serogroup tospoviruses (B). Equal amounts (5 pl) of
extracts from leaf tissues (0.05 g/500 ul) collected at 7 days after
inoculation (0.5 cm diameter of disk from three different leaves
ground in 500 pl extract buffer) were loaded in each lane. M,
prestained protein markers. Lane 1, a cucumber plant infected
with TW-C1. Lane 2, an uninfected cucumber plant. Lane 3 and
4, the plants of Nicotiana benthamiana infected with MYSV-TW
and WSMoV-TW, respectively.
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B 5~ 4% Tospovirus B & ;513 %2 MYSV » WSMoVT & — 451
+ 4 TW-C1 #* A e th2 & #ap% 2% 4 - B(RT-PCR):E% -

Fig. 5. Detection of the cucumber virus isolate TW-C1 by reverse
transcription-polymerase chain reaction (RT-PCR) using
Tospovirus genus-universal and species-specific primers.  (A)
Degenerate primer pair tNSm410/tNSm870c designed from the
conserved region of NSm genes, (B) degenerate primer pair
t2740/t3920c designed from the conserved region of L genes, (C)
specific primer pair MY SV-N-f/MY SV-N-r designed from the
nucleocapsid (N) gene of Melon yellow spot virus (MYSV), and (D)
specific primer pair WN2963/WN3469c designed from the N gene
of Watermelon silver mottle virus (WSMoV) were used for
RT-PCR . Total RNAs extracted from a healthy plant of
Nicotiana benthamiana (H) and a plant infected with MYSV-TW
or WSMoV-TW were used for comparison.

114



HBEFRE2 RERLEFLAPR
AR~ Rk S AV~ FlEE

FPORREAFAEFATR R PETR

&
PlE T REABRARER Y 0 Rl B F AP N 011
P61 7o ¢ e R P ik B m d P % s F)(Phomopsis
capsici)sl4x > @ &% #3 4 ﬁ;é_ﬁ{fﬁ}?s A7 R & éfﬁ%ld&ﬁgfgﬁﬁ o T
P EEERET ARAEASREF R AE AR RER R
(Colletotrlchum gloeosporioides) s> 5% &g o+ 23.6% 7 s Ac st A &2 50%
SEOKRAEH S S ;féflia}ﬁv At R gk o d o gl
SRS i R F e Rocik & (EC50) 4 =] & 0.5-1 £ 0.1-0.5 ppm 2
& e %W?%%&‘ﬁi%?%Tiﬁﬁ’ T * A0 BE 2R B LA
KRS RO

# o~ B & T ot Solanaceae~ 7 # Sweet pepper~ {8 4 55 ¥ Plant

disease ~ E f] Fungi

L

B J%ﬂ;”# Lepitamd 2 - 0 g ek R AP R
32+ > m 2009 £ 2010 £4 7 > AP s AN LR
BTG e ROB R R A 0 & ORBER AR 0 g s B E
o RFFDEREFPHEREROTNNY 3 AR I P
Sl AL A AT SRR 2T RS
FHRERERER fﬁwfh«‘f.?a_:}ﬁ‘?“rﬁli\ A ML RFEE O PRLG
¥ & p¥a %k Fm 5 Phomopsis capsici #7314z o ot it R 2 #

115



LR FLFREAEP 5o K704 RRAERASFY S
oA A LAIMG B MR RABE R L DL RS
Hﬁ%’&awﬁ@%w%wﬁ’i:%@%“%%%ﬁ@@m~w
Wk F o REV LR BT F R R -

roF

- AR RS RBERLFY

Lt % Kp2 s 2 2 F 1 0

WS A B FLLF2HOE 011 1 SRFTT LR
i od FRERF KPR AT RH AW EFBE LTS E o EREE
@ﬁ#ﬁﬁ%?i*%r%vﬁﬁ%@%@%ﬁﬁ%*%&ﬁﬁéﬁ-
ﬁgoﬂ”@ HEMRROBHFREL - 0§ ik T DR
SN RN R RN Tl R SRR Y SR
PEFFEE T ASRL S B FRF B P F AL TR
@gﬁﬁ@aw%@% ¢ﬁw@mwﬁ®%°‘éﬁﬁﬁ’v*%
& 3 éﬁmﬂw%ﬁmgx w%@@mﬁi @ﬁwv

a?mmk%%ﬁwébgﬁﬁﬁﬁﬁw%?o
¢ fem P ¥ % F 4 4 Shed ¥ % F R F)(Phomopsis capsiu)ﬂf ]
RR AL A SRS AR TR T ik AL
e d AP ARG S B 2 /I?% " e Phomopsis BE AR
AAp g ek - > - & Phomopsis BE FF E 2 A7 e
o - s s € X7 b fasgen Phomopsis B E FE % o A il
(7 25 5 i F SR B 0 A 3 AR i b Pocapsici i A 7k
ho B e R B AAR  hfemR Y (T R A A A i A AT A
is #84F 1 Phomopsis /& E ]
2.2 ¥ fORBL EEr 2 B AR

116



A AR A PN REE DI  ACR R PR 2 PP A 6-11 0
ﬁ%wEA&%iﬁﬁﬁwﬁ@@ﬂlnﬂ4uw RAES &2
A0AFTRREEARF - FBHRRRBEFDFLFERA > F-
B ] A ﬁ’@fg‘: 273 FRADHEB(ZHRBEAL)ET 0n a2 Fa R
2 hH MR B ¢ 3= Colletotrichum acutatum -~ C. boninense ~ C.
gloeosporioides ~ C. capsici % # fe fasg o P v fedr iF3h £ P 42 i 1
23.6%7F s AT AL 22.7%% FrpRok R K e PR R R o
=~ R EREA R R R

WU RS PR R R RS AR AR R R TR SR RS AR
RFEEFERLF

1 7 EAE R

3

m RIRRER PR R FOR T EE PR, R F)(P. capsici)
22 21 #k fi B s ) (Colletotrichum  gloeosporioides)ie 7 5 % - — 4 -3
A A b 5 0 B S 509 kA~ w & B F 4 75907 R
WRLER 42.2% KA ~ £dR 2 80% 7 R4 A - dF 1T 40%0R
FORMR A B RLAT 23.6905 H| ~ = & A7 5097k A AT Al o -
AR LA EFK? 0 iF 02 um & FRER ﬁ#é‘%fé@]ﬁ]: ‘e 3| B
287 & A2 F 7 PDA(Potato Dextrose Agar)p > &

B

~

oW

=
K
yi<

—_\\
G

<l
L
A A
[

[}

0 ppm:> &* BxxEx p F x> 15 ml 3 5 E& g %
Rl % § Rl B E FREE AR 0 2 B iF PDA - §
5 %m&ﬁ o EH AT s % A 0B - BE R

ERSBEA BALDCLELH 3XLREZHS
= PR ERHE S R e d (%) 1 [(R FRHE LFS
_wrﬁﬂﬁﬁﬁiéﬁﬁﬂﬁgﬂﬂﬁﬁﬁﬁiéEE]X
100 5 *F o G pIEEPr] 5 B F :

20%@?@ Jﬁ?i{"

e
ﬂ\t

#
e

’(, ) 43
) ’_‘I‘“N =

e
ﬁ
\rn

7

/-_

|-
m

=
A
|rml E

D

4~

|

-L,s,
H
(@]
(@]
X
X
‘+§§¥
-
s
-
N
¥

Ay % ﬁﬁﬁ‘]’t’/ﬁ Jﬁl}z]ﬁ— 7}@7} o2&k RAcB - o 0 &

117



A e 50 ppm shdTdl S LS FhE o HA fm R Pl w A
100% - # = & F 5o C 0 HP R E R FE RO F Al e B G

82.7%r 75.9% o 5 & AR IE LT o 5 HERIH % K ] X
B OTH RCR R Flawr ]S o B G W AR OB R F e 5 R T H R
g F el 5 o R L S F A3 X P R 2drHA i R £
i AL A= 20 = %éﬁfﬂ&%}@*ﬁp‘ﬁﬁivﬂ EAEE 29 mm o ¥R
B F] s 214 mm e
2. 7 FRRT LA LS HABS TR FE RBR AL
PF R AT 23.6965 W B S 5096 K B o M-E R B & Fik
gieap®ivkR 5 0.1 ppm -~ 05 ppm~1ppm-~5 ppm ~ 10 ppm 2
PDA: * B A ;‘;’F%\: 15ml 323 &322 ¥R EPDAZ 2
ZA > EAEP e R F)(P. capsici)® i s #)(C. gloeosporioides) -
& - 16 B };}i"k’ffn‘fﬁ' Bk e & 4 BEAF 3£ 25°C -3 %
BRI RS ERE RS RO LT I RGER
(half maximal effective concentration, EC50)#1 & e2% &)k & % ¥ o
PRERT LAEL ST LERERFE IR F L ACHAERE B R
F1E kR fﬁsmmECSO + 0.5-1 ppm 2 & > B SFEa % B op R
RUOB B F#0 EC50 A 0.1-0.5 ppm 2 (% — ) o B S5 # fip ki Fh
EC 50 #icie & M3t p suacz. EC50 iE ©
3. ERIP iponk 7 3H
KER I RS2 LT REEFR AW FHFESEP L SF
E:a—g SACH SRR A R FOR A & R LG U i
BoRERLEALACHAEN- Lk g NER RRAS
* Eﬂ%mﬁﬁ% BEH AP A G EA T NI FTEL TG AR
$%o§¢m#uéiP$ﬁgpé%i%?%%’ﬁ@ﬁﬁﬁ%
o R m e B g e & 9 1 U LRP R R R T
2009 & 10-11 * ZH B 12 X chff fg s * 7 soacyt# 3000 & 3

'r'

118



St PAmERFATE AL R PR A bk R omF
2010 & # A Hhpm L PF o S EHY AR 2 & B FH T AP
PR RCR L R e PR R R 0 SRR R A PR R e
I

TR g U LR B ROR R B R AR M R
ko VT 2R T FI Rk ¢ o B H w TR S E R
* o "E R o (C acutatum)m@:)}%«_,‘.r;zi’);%;gi)i o ¥ th s A R R
/ﬁﬁ%]’}‘a &> Phomopsis @,m%’;}iﬂ%}ﬁ P. theae ¥ % i & &|>c% &
BBEHA KT REEE ML TEHBRIE T TR RN
F B Eerrdlscdk o @ % 3tw e B 5 sk o & P.oazadirachtae

Kx‘a

g2 P, amygdali 33}}'9‘51%' ?ﬁé’f’lﬁﬁgt‘ FHLE N kB E o b
Y SR EAY AL SR R E F Pocapsici itk 4
170 4% B 3% %+ Phomopsis /Iis}%v ];ﬂ 2 43 e i

WS FRE RBR T 5L RS B R A 2R R
AERFAYE 1LY CABABROLEF LD 6110 5 d A
R AEHERRIFAEH I T BT BT S
FHREREFRDORE > FEF A EER T R o f ]l #
RER G o2 S B ﬁ %@%mMWﬁW@&Q%
rER e 3 F e T E%;i%:ﬁﬁ DAL T o B tE L
GRS RN R

R &
L At P4 R & REFF 4 F @k 2010 b g S0 4

Y K
2. Girish, K., S. S. Bhat and K. A. Raveesha. 2009. In vitro screening of

119



systemic fungicides against Phomopsis azadirachtae, the incitant of
die-back of neem. Arch. Phytopathol. Plant Prot. 42: 256-264.

3. Lewis lvey, M. L., C. Nava-Diaz and S. A. Miller. 2004. Identification
and management of Colletotrichum acutatum on immature bell peppers.
Plant Dis. 88: 1198-1204.

4. Ponmurugan, P., U. I. Baby and C. Gopi. 2006. Efficacy of certain
fungicides against Phomopsis theae under in vitro conditions. Afr. J.
Biotechnol. 5: 434-436.

5. Ponmurugan, P. and U. |. Baby. Evaluation of fungicides and
biocontrol agents against Phomopsis canker of tea under field
conditions. Australas. J. Plant Pathol. 36: 68-72.

6. Rhouma, A., M. A. Triki, K. Ouerteni and M. Mezghanni. 2008.
Chemical and biological control of Phomopsis amygdali the causal
agent of constriction canker of almond in Tunisia. Tunis. J. Plant Prot. 3:
69-77.

7. Sheu, Z. M., J. R. Chen and T. C. Wang. 2007. Application of
ITS-RFLP analysis for identifying Colletotrichum species associated
with pepper anthracnose in Taiwan. p. 35. In: Oh, D. G. and K. T. Kim
(eds.). Abstracts of the First International Symposium on Chili
Anthracnose. National Horticultural Research Institute. Republic of

Korea.

8. Sheu, Z. M., S. W. Lin, P. A. Gniffke and T. C. Wang. The occurrence
of chili anthracnose in Taiwan and its control. p. 38. In: Oh, D. G. and K.
T. Kim (eds.). Abstracts of the First International Symposium on Chili
Anthracnose. National Horticultural Research Institute. Republic of

Korea.

120



1 Phomopsis capsici
100 [ Colletotrichum gloeosporioides

e
80 1

60

40

LMLl

inhibition rate (%)

) Q Q 0 O &
Q;\/\@ & & S N
O (\% & < Q 6\3 6\3
N 3 Q N o o
&Y & ¢
N4 N Sk N Q
fungicides

Bl = ARG S LT FHFFR A AP 0 & 50 ppm B
HEE B FE A AR FFS 2 R Aok o R L MG
T iofz HHEFL -

Fig. 1. Inhibitory effects on mycelial growth of Phomopsis capsici and
Colletotrichum gloeosporioides of 7 fungicides. The fungicides

were amended into PDA media at 50 ppm. Bars indicate standard

errors of the means.
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Table 1. Inhibitory effects of pyraclostrobin and carbendazim in various
concentrations on mycelial growth of fruit rot fungi (Phomopsis

capsici) and anthracnose fungi (Colletotrichum gloeosporioides)

Concentration Inhibitory rate (%)"

(ppm) P. capsici C. gloeosporioides

Pyraclostrobin Carbendazim Pyraclostrobin Carbendazim

0.1 45.7+14 5.0+£22 299+21 51+20
0.5 30.7+£49 91.8%03 339+03 772+14
1 539+26 96.2+0.6 59.0+5.6 100 +£0.0
3) 672+11 96.0+04 78.0 + 3.7 100+ 0.0
10 756+14 97.0x0.5 76.0+15 100+ 0.0

1. The percentages of inhibitory rate (x standard error of the mean) were
obtained by in vitro culture of P. capsici and C. gloeosporioides on
PDA for 3 days.
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Table 1. Effects of phosphorous acid on the control of grape downy
mildew

Disease incidence on grape downy

Treatments * mildew (%)*

0 week 2 2 weeks 4 weeks

2005, Dacun Township

29 phosphorous acid /I 0.0a 00a 10a

Control 125D 205b 89.0b
2006, Dacun Township (field 1)

29 phosphorous acid /I 0.0a 12a 5.6a

Control 9.6b 67.2b 99.3b
2006, Dacun Township (field 2)

29 phosphorous acid /I 0.0a 0.0a 0.0a

Control 0.8a 10a 935D
2007, Sinyi Township

29 phosphorous acid /I 0.0a 0.0a 0.0a

Control 8.8b 27.2b 776D

! The grape plants with five leaves were used to this study. Foliar sprays
of phosphorous acid at 7-days intervals.

2 Incidences of grape downy mildew were investigated at 0, 2, and 4
weeks after occurrence of the disease.

¥ Means within columns followed by different letters are significantly
different (p=0.05) according to Duncan’s multiple range test.
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Table 2. Effects of phosphorous acid on the control of grape powdery
mildew

Disease incidence on grape powdery

Treatments* mildew (%)°

0 week 2 2 weeks 4 weeks

2005, Dacun Township

29 phosphorous acid /I 0.1la 0.8a 50a

Control 216 Db 60.4 b 63.5Db
2008, Dacun Township

29 phosphorous acid /I 04a 13a 4.7 a

Control 9.3b 225b 51.7b
2009, Dacun Township (field 1)

29 phosphorous acid /I 0.6a 1l4a 1.0a

Control 75D 23.8b 36.0b
2009, Dacun Township (field 2)

29 phosphorous acid /I 1.7 a 154 a 27.5a

Control 100b 77.7b 99.6b

! The grape plants with five leaves were used to this study. Foliar sprays
of phosphorous acid at 7-days intervals.

? Incidences of grape powdery mildew were investigated at 0, 2, and 4
weeks after occurrence of the disease.

% Means within columns followed by different letters are significantly
different (p =0.05) according to Duncan’s multiple range test.
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Table 3. Effects of phosphorous acid on the control of grape rust

Disease incidence on grape rust (%)

Treatments !
0 week 2 2 weeks 4 weeks

2005, Dacun Township
29 phosphorous acid /I 9.0a 410a 99.2 a
Control 13.0a 375a 98.8 a
2006, Dacun Township (field 1)
29 phosphorous acid /I 3.2a 15.2a 335a
Control 2.0a 17.5a 29.2 a
2006, Dacun Township (field 2)
29 phosphorous acid /I 0.0a 10a 10.8 a
Control 0.3a 1.0a 143 a

! The grape plants with five leaves were used to this study. Foliar sprays
of phosphorous acid at 7-days intervals.

2 Incidences of grape rust were investigated at 0, 2, and 4 weeks after
occurrence of the disease.

¥ Means within columns followed by different letters are significantly
different (p =0.05) according to Duncan’s multiple range test.

v LR R F AL etk v )

2006 # L) it Fh = HRG § 9 BT 20 15 p RS
500 f LA > F EYrs 15> d 20— 3 AF A A 0+ 6
PA3 P A RERARHF 6 9P AATF SR UM HE
® 2 500 1L AR R RS R 2 fesp 5 A B A T.8%2 113% 0 3t 6
TP B Ao F o BEHREE 500 B LA AL 2 e

129



Foarwl s 50.8%% 54.0% - ¥ EMF LB FA(Ae)-

2009 & fg; it B4 ARG F o Tk 0 320 15 p Bdsrf s
500 & LA AR FEDEw L350 19 A FEFHER
T AR HER 2 500 B LG RIZR L fep 54 5 0.7%
203%>% 6" 15 AARFHERT > BEHEEZ 500 3 Lo
FRid iR AJL T 2 feops A Wl 5 313%% 352% 0 - KA FLE G A

(2)-

Ao~ DEIRIZRMT B ORA BT ienk
Table 4. Effects of phosphorous acid on the control of grape ripe rot

Disease incidence on grape ripe rot (%)°

Treatments
0 week 2 weeks 4 weeks

2006, Dacun Township

29 phosphorous acid /I 00a 11.3a 54.0 a

Control 0.0a 7.8a 50.8 a
2009, Dacun Township

29 phosphorous acid /I 0.3a 10.8 a 35.2a

Control 0.7a 12.5a 313a

! The grape plants with five leaves were used to this study. Foliar sprays
of phosphorous acid at 7-days intervals.

? Incidences of grape ripe rot were investigated at 0, 2, and 4 weeks after
occurrence of the disease.

% Means within columns followed by different letters are significantly
different (p=0.05) according to Duncan’s multiple range test.
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Table 1. The rice seeds from 9 nursery centers at the first crop season in
central Taiwan, 2010.

Collection _ _ No. of
Nursery center Rice variety
area sample
Da-an (~ %) Tainan 11 ~ Taichung 192 2
Daya (~ 7&) Tainan 11 ~ Taikeng 16 3
Taichung area  \Wurih (% p) Tainan 11 ~ Tainong 71 2

Tainan 11 ~ Tainong 71 ~
Wufeng (5% ) 3
Taichung 192

, Tainan 11 ~ Taikeng 9 ~
Nantou area  Caotun (3 #) 4
Tainong 71 ~ Taichung 192

Shenkang (® /&)  Tainan 11 ~ Taichung 192 3

Tainan 11 ~ Taikeng 9 -
Tianzhong(= ¥ ) 4
Taikeng 16 ~ Taichung 192
Changhau
Tainan 11 ~ Taikeng 9 -
area Pitou (3% 2f) 3
Taichung 192

Tainan 11 -~ Taikeng 16 ~
Hsichou (% -1') 4
Taichung 192

Total 25

N T EEE
004 1 (e kfBn B2 THM > 20451 « S48 2 57 2 4 g

3
3RS B A RERE R RN R Rk E S
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Fig. 1. Incidence of the bakanae disease at the major rice cultivated area

on the first crop-season, 2010 in central Taiwan.
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Fig. 2. Incidence of the white tip disease at the major rice cultivated area

on the first crop season, 2010 in central Taiwan.
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for ERDPFE I N2 cFRHI~5 00 FRFO I 0B
Bioade it > B R IREY BE 2 Mo KA, B2 AT F
FrAS AR B NG E IR AN L 2 A R R
AP =% vt AR E 75002 3R 0 fedh b A KT RS K4S
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BLEE oe 115LE S IG5 RAIFETRA-EFAF A YL
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Table 2. The percentage of rice seeds with F. moniliforme on the first crop
season, 2010.

Location TK9 TC192 TN11 TK16 TNG71
Da-an — 3.8% 4.9° — —
Daya - - 4.8° 9.8 -
Wufeng — — 2.6% — 4.8°
Waurih — 0° 4.6° — 3.8°
Caotun 10.9° 0° 3.8% — 10.8°
Shenkang — 0° 0° — —
Tianzhong 4.8° 5.9% 1.9° 3.9° -
Pitou 5.8 5.9° 4.9° — —
Hsichou — 2.8° 0° 0° —

*Means with the same letter in each column are not significantly different
at 5% probability level by LSD test .
— : not detected.
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Table 3. The percentage of rice seeds A. besseyi on the first crop season,

2010.
Location TK9 TC192 TN11 TK16 TNG71
Da-an - 0 4.9 — -
Daya — — 0 6.9% —
Wufeng — — 0 — 0
Wurih — 0 0 — 0
Caotun 0 0 0 — 0
Shenkang — 0 0 — —
Tianzhong 0 0 0 o —
Pitou 0 0 0 — —
Hsichou — 0 0.9° 2.9° —

*Means with the same letter in each column are not significantly different
at 5% probability level by LSD test .

— ! not detected.
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Table 4. The number of bakanae-diseased rice seedlings investigated from
different locations.

Location TK9 TC192 TN11 TK16 TNG71
Da-an — 29° 44° — _
Daya — — 34" 26° —
Wufeng — — 35° — 27°
Wurih — 15" 35° — 58"°
Caotun 15" 30° 20% — 99°
Shenkang — 7° 32° — —
Tianzhong 134° 11 20 29° -
Pitou 11° 17° 79° — —
Hsichou - 13" 83" 106° —

*Means with the same letter in each column are not significantly different
at 5% probability level by LSD test.

— ! not detected.
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Kingdom Animalia # 4= J:
Phylum Arthropoda &% # 4~ F*
Class Insecta * 2 %
Order Lepidoptera @+ p
Family Noctuidae izt
Subfamily Catocalinae ¥ 7 i &7 4+
Subfamily Ophiderinae 3g rf 7 i 47 F
Genus Oraesia 5 * & s /g
Genus Calyptra = &/

Genus Dysgonia ' ki
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5 P 7 17 2 (Ophiderinae)

5 ¥ £ feit f (Oraesia)

Oraesia emarginata Fabricius # ¢ & i
Oraesia excavata Butler 5 # ¢ i

¥ e s (Calyptra)

Calyptra minuticornis & & = fe ik

Calyptra orthograpta (Butler) 1886

I' %2 (Dysgonia)

Dysgonia praetermissa %' e i

Dysgonia fulvotaenia (Guenée) & | ki
Dysgonia stuposa (Fabricius) 1794 g4 ks
Dysgonia joviana (Stoll) 1782 *2 ' i
Dysgonia arcuata (Moore) 1887 5 |' fei&
Dysgonia simillima (Guenee) 1852

Dysgonia illibata (Fabricius) 1775 % ' i

Dysgonia maturata & ' & i

% i &7 42 (Catocalinae)
Achaga janata Linn. & i & i
Adris tyrannus Guenee & & fx 14

F A

Anomis fulvida Guenee fmﬁ e

Anomis flava Fabricius -

Anomis mesogona Walker I it

Arcte coerula % Jf e i

Artena dotata A% 4 Bf 7o it

Eudocima salaminia £ & i

Hypocala subsatura Guenee # 11 e i
Hypocala deflorata 4 14§ % 4

Ischyja manlia & i 7 i

Mocis undata Fabricus & =+ "&7k i
Ommatophora luminosa f& 7 i

Ophiusa coronata 1 % 4=t i&

Ophiusa triphaenoides 1% % 4=tz 14
Ophiusa tirhaca & % & e i
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B Hypocala subsatura Guenee #Z4/& 7
M Ischyja manlia ZZ/# 271
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[ Ophiusa coronata #2471
O Ophiusa triphaenoides %% # /&1

S | @ Ophiusa tirhaca 4% 2474 i
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Bl— ~ &7 B 7 i ragd okife 5Bkl & k2 sk
Fig.1. The attractive effect of the fruit piercing moth adult at different
month using light trap on the sliver water tray
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[ Hypocala subsatura Guenee #7#4/& A1
M Ischyja manlia Z5/% 7517
) b B Ophiusa coronata £#Z #7741
O Ophiusa triphaenoides A£Z#/ A1
@ Ophiusa tirhaca #2347 A
B Ophiusa disjungens indiscriminate /z/%#7& 4%
o 1s O Serrodes campana £4A7E0 7
g B Dysgonia praetermissa Z%//7 44
<
(=}
Z 1+
05 r | |
0 ) ) , \ L
7 8 9 10 11 12 1 2 3

Month

Blo ~ 272 g d REfREBELFET S Rk sk
Fig. 2. The attractive effect of the fruit piercing moth adult at different
month using light trap on the yellow water tray
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B Anomis fulvida GueneelZ 5 7K1t

W Hypocala subsatura Guenee R /EE 7 1

B [schyja manliaBE1FHE

2 r B Ophiusa coronataft ZHI &%

O Ophiusa triphacnoidest= Z 41 72 1

B Ophiusa tirhaca## %41 %1%

B Ophiusa disjungens indiscriminate/F/ 4 H A
O Serrodes campana#s BFEH7HE

B Dysgonia praetermissa E111788%
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n
T

No.Adults / trap
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T
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B= ~ 23l i d RaFfe £ K5 & s sk
Fig3. The attractive effect of the fruit piercing moth adult at different
month using light trap on the red water tray

1.2 1
B Anomis fulvida Guenec#Z 15751k
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0.8
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I B Ophiusa coronatal ZH A
O Ophiusa triphacnoides i ZA 47 72 1
B Ophiusa tirhaca?# 245
B Ophiusa disjungens indiscriminate/a ZH7 R
O Serrodes campana#s BF 07 H
B Dysgonia practermissa EF11718 1%
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12 1 2 3
Month

Bl ~ 72 2 i d RaEae B30 e % kb2 sk
Fig.4. The attractive effect to fruit piercing moth at different mont using
the green water tray combined the light trap.
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25 1
B Anomis fulvida Guenec#Z 1551k
B Hypocala subsatura Guenee RS #H
. B [schyja manliaBEAFIRMT
B Ophiusa coronatal ZHH A1
O Ophiusa triphacnoidestZHHHE
B Ophiusa tirhaca##Z 4151k
o 15 B Ophiusa disjungens indiscriminate/5 Z H A
g O Serrodes campana# BEE B
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Fig.5. The attractive effect to fruit piercing moth at different mont using
the blue water tray combined the light trap.
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PR RSB RS (B35 208 ) @A EiERs (B32208) 62
bteih (82 158) (B= )

seonia practermissa &F111
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No. Adults / trap

Ischyja manliaBEfiF 7
Hypocala subsatura Guenee i 1/E 7
Anomis fulvida GuenccEB G

Bl T fAARRe & BRI R R % Rk ek
Fig.6.The attractive effect to the fruit piercing moth adult using five
treatments combined the light trap.
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(Month) Orange Murcott Ponkan. Lime. Sugar Fairchild Navel Minneola Fremont

orange oranges  tangelo
Injury
rate(%)
1 3 0.87 0 0 0 0 9.25 0 0
2~10 0 0 0 0 0 0 0 0 0
11 0.25 0 0 0 0 0 0.87 0 0
12 0.5 0 0 0 0 0 2.25 0 0

i S S
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taiwanensis Hu. )
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(Hypocala deflorata) = & #4F#2) > HE W2 2®F EXKF > & F 2
B4 EA4F > FHAA 10 FEE o 2308 80 ke o F5 a4 1
Fo TR P g v B TN E NG o fice v Blio=2 (MK
Whod) | (A hakeiiE)-

15
O Hypocala deflorata
n
| i i L
0 j L L L L L L I I I
2 3 4 6 7 8 9 10 11 12

1

[}
1

No.of Larvas

Month

0.5 -

Bl= ~ R @i b 2 % & & 59
Fig.7. Year-round survey of the fruit piercing moth ( Hypocala deflorata)
larvas on the persimmond
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- LHRARFFEFRDPT ST 4 £ F 2 %1 (2009)
£ £ F A F(%)
PR Fed2 SERE G
R 0 7 14 21 28
Retain+1-MCP - 049 b* 051 b 049 ab 061 b
5°C Retain - 029 ¢ 030 ¢ 032 b 046 b
1-MCP - 109 a 112 a 08 a 128 a
CK - 030 bc 037 bc 047 ab 057
Retain+1-MCP - 070 b 063 b 077 ¢ 156
10°C Retain - 034 ¢ 034 b 133 b 072
1-MCP - 129 a 132 a 232 a 164
CK - 062 bc 067 b 106 bc 1.00

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

22 ZBAFIEFFYPFEF VAR 7 E 2 %1 (2009)

w314 Brix)

BT FelJ2 P p ()
i 0 7 14 21
ME? wgY MR OwiE ME O wiE O NE O wE
Retain+
9.6 & 92 a 94 ab 92 a 86 a 98 a 89 a 92
1-MCP
5C Retain 96 a 100 a 106 a 100 a 83 a 95 a 87 a 91

1-MCP 96 a 102 a 92 b 84 a 97 a 92 a 96 a 88

CK 96 a 103 a 95 ab 98 a 95 a 102 a 80 a 093
Retain+
96 a 98 a 100 a 94 a 93 a 96 a 107 a 9.1
1-MCP
10°C Retain 96 a 97 a 95 a 96 a 89 a 91 a 86 b 97

1-MCP 96 a 104 a 99 a 94 a 86 a 94 a 98 ab 94
CK 96 a 9.7 a 100 a 100 a 9.7 a 104 a 88 ab 84

PR A PR Y 2582°C w3 R 5%
X Means separation within columes by LSD test at P<0.05. ~ " % 4 i iz
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0.42

0.42

0.42

044 a

043 a

044 a

041 a

0.42 a 0.40 ab

0.37 a 041 ab

042 a 0.37

0.41 a 0.45

b

0.38 a 0.44 a 041 a

0.35

0.42

0.31

0.45

Retain+
1-MCP
10°C  Retain
1-MCP

CK

0.42

0.42

0.42

0.42

042 a

036 b

042 a

0.38 ab

0.44 a 0.42

0.43 a 0.39

0.45 a 0.39

0.41 a 0.39

0.36

0.42
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0.37

TPrECE R B kg
Y25+2°C w iR 3 = sk

X Means separation within columes by LSD test at P <0.05.
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e s BHRAFFIFRITEF A4 %

5 £ 2 & 1 (200)

%= C
a4 % C(mg/L)

FedL PERECP B(R)

MRz wREyYy ME O wiE O IE wg

Retain+
1410 a* 1110.0 a1395.0 a 1300.0a 1337.5 ab 1170.0 a 1413.3
1-MCP

5C Retain 1410 a 585.0 b 1350.0 ab 1360.0 a 1325.5 ab 1285.0 a 1155.0

1-MCP 1410 a  1082.5a1200.0 b 1380.0a1545.0 a 1162.5a 11725

CK 1410 a 677.5 b1285.0 ab 1382.5a1197.5 b 1147.5a1385.0

1357.5

1322.5

1455.0

1202.5

Retain+
1410 a  1082.5a1175.0 ab 1185.0 a2 1340.0 a 1280.0 a 1290.0
1-MCP

10°C  Retain 1410 a 1070.0 a1327.5 a 1385.0a1340.0 a 1165.0 a1276.7

1-MCP 1410 a  1097.5a1035.0 b 1250.0a1127.5 a 1225.0 a 1225.0

CK 1410 a 1045.0a1280.0 ab 1232.5a 13425 a 1082.5a 1285.0

1310.0

1187.5

1300.0

1360.0

ZRFEE % B
Y2512°C w iR 3 % 5%
X Means separation within columes by LSD test at P <0.05.

Nt

%I ~ PTRIR 18 2. 4 £ F Weight loss percentage (%)% i* (2010)

Jed2 5°C* 10°C
CK 0.78 1.42
1-MCP 0.95 1.59
Re-Tain 1.15 1.31

“Storage temperature
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42~ PFETX 152 4% B TSS (°Brix) % f* (2010)

feldZ 5°C* 10°C

D0 D7 DO D7
CK 9.6 9.8 9.6 9.3
1-MCP 9.6 11.1 9.6 9.7
Re-Tain 9.6 10.8 9.6 10.4

“Storage temperature

YDays after storage

%= S pFERT X {52 A B Firmness (kg) % i (2010)

Jed2 5°C* 10°C

D0 D7 DO D7
CK 8.2 9.5 8.2 8.1
1-MCP 8.2 9.1 8.2 7.7
Re-Tain 8.2 8.2 8.2 6.5

“Storage temperature

YDays after storage
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0.8M& & ~ 2 p 5 1996 #F -k E$R{s 4 12 gJ? FogiF p.203-207
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10. EI-Buluk, R. E., E. F. E. Babiker and A. H. E. Tinay. 1997. Changes
in chemical composition of guava fruits during development and
ripening. Food Chem. 59:395-399.

11. Gustavo, H. A. T. and J. F. Durigan. 2010. Effect of controlled
atmospheres with low oxygen levels on extended storage of guava

fruit (Psidium guaiava L.) 'Pedro Sato’. HortScience 45(6): 918-924.
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vE e MgEF AN Melon ~ &% Nutriculture ~ 4 B # Substrate

Culture -

# A (Cucumis melo L) ZH A -2 X AEF > hA»
SEMW RSP RER R ARTLLAIHACELAZRTA
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A7) Trdpe s A KA BN - A d R AR N S H
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PoRAEIFOoRATE AR S MR DIER M2 pH E & 6~6.
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BN 60 pERT P AIERLEEHA > F ETRRE S
AR ABRACFAHAY S e RS 4§ RS R FLDGRT
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Zeo oV HEERN 0 AY S 16P u#zZ REY o BRI L (A)
FHEX2TFERS ~B)r T TBAF E R 43502 (C)P A Ligpe
T b R e KRR 2 R iR (R 2 )0 G R
s § 5 0.0Imlm%/Z o 5 % 5 so kAR 200 1 o $RBVAe & R AR
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Tor Fwh - X o B HRAPR2HRE O Z LA o FRHE045m -

F04me £ P\/‘%‘rﬁ‘iﬁz“ﬁ% 2k B3 (A F2 pH i 6.88 -
EC 087 dS/m~ § 5 £ 047% ~ #4% £ 0.11% ~ 47 5 £ 0.46% - 47

T8 279%% 427 £ 097%) > 2 H L15m ) R E 34m
PREEAFEFZ £ TN REE0EM 5 R 10k HE
CREEER FRAE LA RS SR ETRET RS E
T-11 S AE TS ARET EAED 0 A RE %
EEFELETLE S FFIEL LD 2225 5P &R ARG
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L, il S B2 k.l A B A L T 3 *

Fertilizers N P K Ca Mg
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Liquid organic
» 16 3 50 17 7
fertilizer

A PEIE A PRI R ST ATHEIFER R R A
FPE4EEEFT SRR BRI ELFERFD AR RAE
¥y&F g2 2% (15,000plants/ha) »

2 A (218 565p ) BRERES LI E D RS T $4-6

S R T RRE B ERITR Y 0 R R R 5170
BeiclFRA TR LRAE(FR)A R RITE B 8 4T
272 o R? NEEZRET2F R oIt 2RI 2 ARG

F420nmT ot ¢ s plEH 2R I Ak AT RBIEH 240 0 T
RSB PTRPIETHATE A E o

H TR TGRS AT BRI L B R E 5 PR

AT "’%‘ %% (Duncan’s New Multiple Range Test) ‘\ # EJe /&
2 AR

- CHAAALE RTLREE
ekl BB A A ST B

? > LW 5 7739 % 7530 AR AERFALR o AH KR
B> om0 v B AT eh R Bod b 0 F BRI T % #i 2.03 %/
B A IZE C A » AW 5 191 % /42 1.63 % /#k > st A
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XA FLR 7R AR REF > 1 B @i gl
1,537 kg/0.lha » 2 &t 5 A Jm3 2 C i » A5 2842 &
1,510kg/0.1ha 2 1,375 kg/0.lha - 7%, % #c= & 2 B A2 3,240
%/0.1ha % Mg it > H=v 5 A g2 3,030 %/0.1ha> & C rdZ
2,920 % /0.1ha 2 £ > B B AiEHFH LR -

d AR EEHL G AARFT IR ZEER LSS ET (£
e ) bEERES G o U BAESE S E£5F 0 H % &35 5679
H=Z iz B L Crd®z A2 > & % L 5149 2 4840 » A % %645
B0l BAEARESRE > AL ETF 853mm 0 2 kA G
CAJIEZ AL » % 5 788mm% 785mme A% HiE>a » 12 B
BB o AEREED99.7mm H X RE G A RIEE C i o
> 5 % 90.8mm3E 89.1mme AR ERE ERE GG 0B AEEE A
5P EREF 201mm H X &AL A AEE C AJE - AW L
186 mm% 173 mm° ¥ AMEAGF > 5 o1 C @Ak F o iE 7
15.1° Brix> H =t 5 52 B @ % A B2 > & 4 5 14.8° Brix %
13.4° Brixe R A E ka2 AR R A2 B 2 hIHE S £
AERGYE > AERFIEE P B s A B RILY (LA A
43 85) £ IEF o

TWF{TJ" ’ r,,—%‘/p?ﬁa’; ’r’%ﬁo7 HQ’A}l ) Bbﬁob,ﬁj}\_’, E h,_r
%’é$§$ﬁ$ﬁié§°ﬁiﬂﬂkﬁﬁ‘&ﬁ~wﬁ‘ﬁ?§
‘q:]'/% ’Q}i’;\;ﬂ‘bgjf%—jli#giﬁ%* Fé%%ﬁ"l‘”?,,ﬁ,ﬁ‘% ﬁl{ljfé?

A % p‘_:.;ugwf};l.%ﬁéﬁa% ()( ;}‘fl'rg—%{ﬁa—% N ;Bwﬂpjg?‘ggﬂwﬁi 43
B P ALaGEeS ) AR EANASATNERAEE - B R

AR~ R2EE (£22) S FHRAEEL S ARES 5P B
(22 )26 &%k i A7t TRaFFRLE AN EH
0301 )3 I e %uz/] B RNFRAASEEFETE AR A
Pl £ R EZOERRT O T A BTG R LEF G E TG4
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plfEE - MR BHE RN ARKE TR EANTHELY
”’E‘t‘zxi'/"j‘ﬁ/f@f’z’ LR A A TiaE R E 484 o o P AR K
B3 134° Brix M} o A RFERY S VEREBIENFEEZ AN
I A BRI T R B s E g 450 2R P A A
13° Brix 14 bz fR M o 2k - A T 2 vxf TERCE &R
ek TEYRLEAETHRTRY CRTRBEALZHRE -

* = ‘?/li’/fl‘é v A ZP\»"?/xQﬁD”’T HEA>HAEZEZ ‘E?fgg

Treatment* Fruit weight No. of fruit Total yield No. of Total fruit
(g/ plant) (No./ plant) (kg/ 0.1ha) (No./ 0.1ha)
A 773a 1.91a 1,510a 3,030a
B 818a 2.03a 1,537a 3,240a
C 753a 1.63a 1,375a 2,920a

! Notes are the same as Table 1.
Means with the same letter of a column are not significantly different at 5% level
by Duncans MRT.

% % : 59 significance level.

% ‘%‘/xi’/}]‘4 v B R RRRD THHE BAA ST R ZIEE

Treatment'  Fruit weight Fruit height it Fruit thick Total soluble solid
diameter
(g /fruit) (mm) (mm) (mm) °Brix(%)
A 484b* 78.5a 90.8a 18.6ab 13.4b
B 567a 85.3a 99.7a 20.1a 14.8ab
C 514ab 78.8a 89.1a 17.3b 15.1a

Notes are the same as Table 1.
Means with the same letter of a column are not significantly different at 5% level
by Duncan$ MRT.
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FICARGAAEI R ARES THAARRPES Y AL EA
B2
Treatment N P K Ca Mg
(%) (%) (%) (%) (%)
A 2.36a° 0.42a 3.82a 6.68 a 1.01a
B 2.55a 0.49a 3.94a 6.74a 1.08a
C 1.69b 0.31b 3.33a 6.56a 1.2%9a

! Notes are the same as Table 1.

%Means with the same letter of a column are not significantly different at 5% level

by Duncan$ MRT.
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B B 12 20-30% > & 320 2 324-35.1 3t E o E £ (48 0F) ¥ A
SRR EEF 2 EH 20368~ o
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s

1oL 4 4% 1982 £ £ 2% B x4 A3 p A o

2344 ~ 8 1z 1990 12 BHE T E AP EEY €
7] 54 pl4-24 LB F FIERRAS T o

31 4fe~ T 1999 FEEF &by XFRLEFH LT
it x5 8w Hogkr p.101-114 -

bt E LR EREF C MARLER ES SA
http://www.afa.go v.tw/ -

5.2 1999 R At AT FEPE FFFERREHINFFH

¢ LIEPLLT Fr P @A e
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http://www.afa.gov.tw/

- B

e

6.2 2001 £ BEERSEB2ZRAREFE RESFAEF
W m EE AREEEMD o

750404 2006 FEA TR P 2N F4E 2 & 115:40-42 -

8.3+ € 1987 B3 H A ALRE% M2 18 FFREF T “TH

_'J_;{W‘JQ o
9.% ¥ 1993 B EAALR LHF FEFER G £33 HT p40-43
¢ % ;&# T AP B o

102 8% ~3 >0 2006 5 484 7 - &R PR AR
TR 2L F4E 31 (3) 4356 -

1155 % ~ 3484 2002 A2 MFEFFHAFR> 288 4°¢ %L
¥ e a5 o 38:4-11 o

12,32 % % ~ B IT48 ~ 7, 1995 v 5 rx kR A Heaw BRI Y

p.242-258 3 ﬁ&;ﬁrwﬁirg_@,w o
13525 4 ~ ik = 2004 3857 2 5 %57 & B Eick ind £ 2
st Y R R ERAH T RIF 85:25-36 ©
1445 9=F ~ F=w g ~ g i 2007 2 4~ save a3 N5 548532 1+ 2
* G EL R 47 RREF WS B EPHFFALRS
15.Juld, R. 1982. Bag culture Amer. Veg. Grower. 30:40-42.
16.Martin, J. P. and D. D. Focht. 1977. Biological properties of soil.
p.114-169. In : L. F. Elliott, et al. (eds.) Soils for management of
organic wastes and waste water. Madison, Wisconsin. USA.
17.Valantin, M., C. Gary, B. E. Vaissiere, and J. S. Frossard. 1999. Effect
of fruit load on partitioning of dry matter and energy in Cantaloupe
(Cucumis melo L.). Ann. Bot 84: 173 - 181.
18.White, R. H. 1979. Nutrient cycling. p.129-143. In : Introduction to the
principles and practice of soil science. Blackwell Scientific

Publications. Oxford, London.
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BoO®

M ,Fi'*éf DPPH (1,1-diphenyl-2-picrylhydrazyl) p ¢
a4 2433 R Rz i 4 (ferric reducing antioxidant power,
FRAP)® #8= 2 A 453 o &fb~ EX 2 B3R~ B %W E « 7 b £
B2ZE ARV EARIE T F2Z Y Efy 4 L8 % DPPH
Pl s% >34 B2 I EfEY U224 Fing 4 BB
HERELEYHECKISRAL T A E R HE - BERR
HEZ2 % Bk F > 2iE 3 25.13%-4.78% - §1* FRAP /2 # il
5B DPPH 22 2% A <X R4plkH FeSO, § £ & 4 »+ 1.66-0.80

, H

7

umol-g* FW. o & fd2 % 2 MR B AL 4 o ot FEIRA b 30 iz
ZFE VA Z B3GR g V4 R o R e

¢RI ECRRRIARE o A B2 B G o U iFfrw L p g

THERE 2% 251kgN-~58KkgP ~ 131 kg K)#4 35 2.+ F¥d
t4z2m4%CzEHRIFFAwTEE 2 F%* 458 kg N ~ 106 kg
P-235kgK) 32 4 ER >~ N BA A EFRFFERHET R
Bdig A optvh B2C R MY - 2 EHRF V42
24 CERAS A EHE - ARG RS L KET T
FEhea HENFE S NIAPORE R o T R g (4 2 R
5

PR R4S 43S R RIs v 4 Ferric reducing antioxidant
power ~ ¥ 3k Head ~ 4& & *5 % £ Recommended
fertilizer level ~ 24 % C vitaminC
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AR LA LW AN F P F ARG Y W e R R
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it enge 4 (Fang et al., 2002) -
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TR R EL R (08 B BT ES NP HELEFgE
’%ﬁﬁﬁﬁ%ﬁ 2 147% - E2 HFESFL By ik
CERST R HENZE R PR A 2CBP R
&% - EF 2(utein) - 4 ZE ~FpHEt Ly 0 2 2 :
(glucosinolate) 2 H -k f2 &2 + B = & fit @ 2§ (isothocyanates) » * 7 &
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RERP P EREAR 34 B 2 721 B BRY ER
A6 BH BEHESF 2 PHESHRAESA L BREH T
SRA2BREIHESBLBEYHESAZ L BT ¥ (2
—) o fERAENE Y B R Err A gk oo AREERF S 97 & 10
1398 &1 s AREFEANERDFE X ﬁﬁ71é” FEa
R ¥ N A 7 AR REE - 0
ﬁ%ﬂ%?%&%ﬁﬁﬁhiWQﬁ’ﬁﬁﬁi%ﬁgﬁ_*%%

ﬁt #&

24
12

178



515 BE B 22 ErHEPd Pk 4 FE 3 ERA
HARA T ERBH S 10 T itk
F1% ok DPPH f o At 4 2 g @ Ring 4 (ferric
reducing antioxidant power, FRAP) jp| & = ;2 &~ 47 8 St - &5
DPPH i ipl 2 5% % 34 B 7 I3l ERfY M 24 FHg 4
BOHIGRBLIEYHE - KIERHYE-TrHE I HE R
FHhH 2 %¢ By £ # &4 25.13%~4.78% ; §]* FRAP
¥Rl %2 DPPH 2 £ 5 < X4k > # & 43 1.66~0.80 pmol
FeSO, - g 'FW(# =) 2 A X2 WERB AL APM -
oo TFHEZERS o H LRI Ry
P UAHE-ErHE-BREHEZ2 %I B2k P2 E59.63-4.39
umol GAE - g'DW > &% ¢ 2apq F¢ » m 59 - B s F R
FoatARPRTEZERM FEE LI TREENE T
CEZEFRG)CR DT HEERF > ALK RIRY
NEHE-FTEE*REG E*HE-FTE o oANBEHEZ
kY TRiMe L g 7 £ ot iy i 4 DPPHZ FRAPE 2
o m A E A M RPE A ] 5 0.32400.76(F) - )0 A7 s s
BT 4 TR
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2o SRUBHESB LA BRERF S RS A5
Table 1. The name, source, country and type of 34 cabbage cultivars used in

this study
Cultivar ~ Source Country Type’ Cultivar Source Country Type
1 ES B+ 44 A 18 S TAELEMBR YR A
2 Fh B % Sy A 19 H A Takii p A A
3 o B+ 48 A 20 % ¥ Takii PA A
4 g B4 4% A 21 228 Takii PA A
5 B B4 43 A 22 ¥4 Ty P&~ B
6 fob B+ 4% A 23 Bk B4 14 B
7 %t E % 38 A 24 Roodkop Royal Sluis W B
8 g % 44 3 A 25 Gradur F; Royal Sluis i # B
9 R 44 R A 26 Allervroegste Royal Sluis Vel B
10 1 44 5 A 27 Bewaar 2 Royal Sluis i B
11 FT Ak 44 T8 A 28 Monarch 2 Royal Sluis i C
12 g% -5 R4 A A 29 Vertus 2 Royal Sluis W C
13 cm- 5 =iy 14 A 30 Palm Tree di Toscana King’sSeed =& f D
14 o9 -5 ¢y 4% 0 A 31 g4 Sakata pA  E
15 ¢415 Efm *H A 32 ARG o g PA F
16 ¢ 419 EfFr ¢ F A 33 773)—xT7V Sakata 2N G
17 » 421 B @ A 34 Evesham Special Mr. Fothergill’s p # G

ZA, B, C, D, E, F, G represent green cabbage, purple cabbage, savoy cabbage, ornamental cabbage, leafy

cabbage, sprout-type cabbage and Brussels sprouts.
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2~ 532 34 B %%%ﬁiﬁ—% DPPH i: # % 1% i+ 4 FRAP @2 £ 5
Table 2.Ranking of scavenging DPPH ability and antioxidant activity FRAP value of
34 cabbage cultivars

. DPPH FRAP (FeSO, equivalent)
Cultivar 5 1
Scavenging (%)  Rank umol-g~ FW Rank
Palm Tree di Toscana 25.13+0.63 * 1 1.66+0.05 1
4 16.94+0.76 2 1.29+0.04 4
Roodkop 16.80+0.47 3 1.32+0.06 3
Bk 15.49+0.45 4 1.27+0.07 5
T * 4 i 14.01+0.56 5 1.36+0.05 2
Bewaar 2 12.81+0.40 6 1.18+0.06 8
4 12.76+0.85 7 1.21+0.08 6
Allervroegste 11.95+0.58 8 1.15+0.06 9
Gradur F1 11.90+0.64 9 1.19+0.11 7
Evesham Special 11.54+0.18 10 1.04+0.05 11
T 3I—kT Y 10.03+0.68 11 1.06+0.03 10
Monarch 2 7.37£0.61 12 0.99+0.03 12
Vertus 2 7.24+0.43 13 0.96+0.07 13
o 6.50+0.69 14 0.87+£0.01 17
FTHL 6.19+0.32 15 0.87+£0.04 17
A 6.19+0.32 16 0.91+0.06 14
%15 6.17+£0.40 17 0.85+0.01 23
F7 6.13+£0.42 18 0.89+0.01 15
gk 5.99+0.65 19 0.89+0.06 15
5 A 5.94+0.35 20 0.86+0.02 20
Fe kb 5.76£1.02 21 0.87+£0.04 17
o B 5.74+0.39 22 0.85+0.01 23
¢4 19 5.72+0.45 23 0.86+0.02 20
g A 5.71+0.59 24 0.86+0.01 20
¥ 5.68+0.57 25 0.85+0.02 23
g - 5 5.63+0.35 26 0.85+0.03 23
228 5.62+0.21 27 0.85+0.05 23
g 5.54+0.24 28 0.84+0.01 30
g R 5.49+0.29 29 0.85+0.01 23
B 5.48+0.34 30 0.84+0.01 30
¢4 21 5.39+0.27 31 0.85+0.01 23
g % 5.08+0.34 32 0.83+£0.01 32
¢ 4 15 4.93+0.35 33 0.83+£0.02 32
LA BT 4.78+0.37 34 0.80£0.02 34

?Values are means + S.E. (n=8)
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Fig. 1. The relationship between of antioxidative capacity DPPH (A) and

FRAP (B) value of different cabbage cultivars leafy head.
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oo ¢ BT E A M IRELE L4 B hERN S 2RI
HHECRERARF (B ) AR%SSE 2R L F 2 Bk F
(Brassica campestris, Pekinensis Group) 2. & % 4p (5% » 2008) ; @ % ¢
HECRER HPF L o ERE Pz s A T
R e Raeftf 205 7 RE F MAIL -

K- cross” K- cross’
Interior ztem r 03l 4 (4 | 0.52a R
Inmer leaves - v RET ah 079 b
Cmter leaves - | 735 h 080 ab

“Scarlet’ “Searlet?

Interior ztem |< 11.3 b [y 0.83c T
Tnner 1eaves |—< 1E5h i 100 b
Outer leaves |_. 16.99 1169

0 10 20 30 40 S50 6 0 05 10 L5 0
FRAP
Scavenmg TDTTH ahility (%) [Fes0y equivilent (umol ! W)

-n\1.

Bl= ~HE4 A2 gL’ Frk7
Z $i§ i 4 FRAPE.

Fitiz2 £ DPPH A o it 4

Fig. 2. The scavening DPPH ability and antioxidant activity FRAP value

of different head position in cabbage ‘K-Y cross’ and ‘Scarlet’.
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PP heA z o MRS AR 8 FRAPRT L R B X
LEY S BHERD S SIS AEFiRERT LS 222 2 C 3
A o

ikt & 557 ¥ (251 kg N - ha' ~ 58 kg P - ha' ~ 131 kg K - ha™')4
2 H FH 4 DPPH 2 FRAP E{ri 2 2C 7 &30 if 7
#5597 § (458 kg N - ha™ ~ 106 kg P - ha™ ~ 235 kg K - ha" )£ 122 4 &
BRr) PRPAHLYE A ZERRIER% T RERELL P o

2z RGFRRE S AEILH WA s § 2 ),
Table 3. Conventional and recommended fertilization in this study.

Conventional Recommended

Fertilizer Pre- 4 11 21 33 Pre- 11 21 33

(kg-ha™) planting DAP* DAP DAP DAP planting DAP DAP DAP

Urea 132

(NH4)2SO4 800 300 300 405 261 261 261
Ca(H2PO.), 800 445

KCI 200 100 100 85 95 95 55
Organic 10000

compost

#1Compound 500

fertilizer’

* DAP means days after planting.

Y Taiwan Fertilizer Company No.1 Compound Fertilizer
(20N-2.5P-8.3K).
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Fow ~ x5 § ¥4 f‘#”%k’ﬁiﬁiﬁi? iv4 244 2Cs E£2 gﬁ,,g_fi
Table 4. Effects of fertilizer quantity on the antioxidant activity and
vitamin C content of head in cabbage ‘K-Y cross’

FRAP
Fertilization Scavenging DPPH Vit. C content
(FeSO, equivalent,
method ability (%) (ng-g* FW)
umol-g™ FW)
Conventional 5.27 £0.93 0.67 £0.01 75.75 + 2.89
Recommended 9.63+1.37 0.72£0.03 109.75 + 8.86
*k*k *k*k

Significance (t test) falaied

o~ Pk
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MRREARCET A S - s R A 2 F 123 (reactive oxygen

e fm

ey v RV A LfEE RALE AR kAL A E kA /T fsnm

i h 2 it 2C L TR AA TR L ’Fﬁ.&rﬁ}@’ -
: (Hess, 1993) » # AP 14 g

species) > iem i A F LG L o @ SIFREP FLE L HAITH o

e5(glutathione) ~a-2 T @ ~# B § % £

37 - :k\;y:—% —\ﬁ—ﬂ iﬁi‘;ﬁwﬂ’ﬁ_"r‘-ﬁp\ Y H_:.:‘*lgfv‘v%«‘ig L4 2 B _?%K
Table 5. Effect of cultural method on the antioxidant capacity of different
leafy head position in cabbage ‘K-Y Cross’.

Position Scavenging DPPH ability FRAP value
(%) (umol FeSO4 / g f.w)
Organic
Heart 14.10+1.54 &° 1.24+0.10 a
Internal leaf 11.75+1.15b 0.91+0.06 b
External leaf 7.25+0.68 C 0.80+0.05 b
Non-organic
Heart 11.00+1.35b 0.86+0.04 b
Internal leaf 8.62+0.65 0.79+0.05 b
External leaf 7.38+0.92 c 0.79+0.08 b
Cultural *xx Y *x
method
Position falalel falalel

* Mean separation within columns by Fisher’s LSD test at P<0.05.

Y% &% Means significant at P<0.01 and 0.001, respectively.
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Fig. 3. Changes of scavenging DPPH ability (A), antioxidant activity
FRAP value (B), vitamin C content (C), and water content (D) of

cabbage ‘K-Y cross’ treated with different fertilizer amount and

then stored at  2°C for different durations.

FE LR D EAR > H4F 4 ¢ #7% 1 (Turkmen et al,
2005) c A FEH M H EAF LB A TG EIFAfREY £
BAEEIT 2 B M EIRERF 9 SRR T %ﬁéﬂtféiﬁ“ﬁ “h
Rsdp s ¥V E P E Erkd by 5-156 B F > -k (100°C >
4v 10 & B 4%-K) ~ % # (100°C) 2 Mgk (BOOW # F - 10 & &8 F k)= =

FRSL o misiEERE b4 2 Mt ZCEERB
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Fig. 4. Changes of scavenging DPPH ability (A), antioxidant activity
FRAP value (B), and vitamin C content (C) of cabbage ‘K-Y
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2.1 B A +5
v Agilent 1100 & ik 4p & 47 RiE T 4 45 - REBZBIRR (B A

85% ) % Riedel-de Haén @i ~ HPLC &z 7 f% 2 ¢ # % Mallinckrodt
Chemicals ®i$ - ;2 8 3 f 2 Bi-miERE N (HRIBHX308%) g
Chromadex ~ ¥4+ 2 9 3% 5 (W& 3t 98%) R kA APIN
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I R g i |

(1) #d4pin e pe i
0.1% H3PO, : 4¢ » 2.35 mL HsPO, >+ 2000 mL % £ 5x® » 1 H,O %8
22000mL: REBEFIS -t 5 BipiEt 5 ¢ HA *?"f, fs i % o

(2) HE & wARrEA
70% MeOH;2 ;% fie 4l © 2700 mL MeOH=#2 300 mL H,O 5] » 1000 mL

FELP R LR

1% Bstock solutionfie @ @ A Bl L &+ 7.07 mg~ R E
6.59 mg + % ¥ i-f: 2.80 mg o % >t10 mLEEFLY 0 4c »8 mL 70%
MeOH » >4z 4 ¢ H353 3 f215 > 170% MeOH=z_& 1 10 mL

TEREFTAR -

(3) 58 Sk A hpe

a B2 6 F %3 20140.2-04-0.6+0.8% 1.0 mL > 1270% MeOH
Fr 6B SRR - R R A B 57.07 14.14 - 2828 - 42.42 -
56.56£:70.7 ug'mlL " -

b, ¥AALZH 2354202040608 +10%12 mL > 1170%
MeOH#-#8 = 6 #U1£k & » # k& & 5] 3 13.18 ~ 26.36 ~ 39.54 -
52.72 ~ 65.9£:79.08 pg'mL -

C. BELTERAGE 520204+ 06~08~10% 1.2mL » 1270% MeOH
P 6B AR  HER AL 556112+ 168~ 224 - 282
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e Bk £ UV 270 nm
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0.1% H3PO, 98 97 97 87 8 81 /9 O
(%)

Acetonitrile 2 3 3 13 14 19 21 100
(%)

6.1k & RE T
a. #-& L% 26487 Ik & estandard solutions & MOk R I B kAL
» HPLC th e 17 A 45 o
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kA BEREERRZ BrprE T
LTS

30 %R ERSHEL R

%f% %

AIEESR A WV BA D RFRE S RERRB AR TL 0 B
MRz e o m AR E 10 Q“Eﬁ‘—ﬁi\i—ggﬁ;‘% o Z KEFH G B
2ok MR R I ERIEREE o Sd PR PEE > & OF
PR T PR R 3 E RS RJIL PRS0 Z
kF WER > - B iFLEEE L 6,386 kg/ha o vt Rl T4 3502 7,079
kg/ha *% i< 9.78% ; = #p T 124 § & 4,660 kg/ha » V' #7433 2
5479 kg/ha "% 14 14.95% - “t 5 Ew > - HIFTIHE T L 5,681
kg/a » 1 filf 74432 72 6,284 kg/ha *% i< 9.60% ; = ¥ (t X394 £ &
5473 kg/ha » v* #7835 72 5,613 kg/ha "% € 2.450%0 o & 7= (k5
PR DITT R R F L 30.76% 0 v R T E 2 41.04%% i
1.28% > T #0 K e dv B 7 & 5 6.16% > v* §uIf (733572 6.32%"F i«
0.16% ; = # T oz FF & 5 55.80% » v* g 7 443572 58.40%"% i<
2.60% > T 29 i fefv B 7 & 5 6.59% 0 v UlE (7352 7.03%"% 4
0.44% o A 45 7 i 4 3R F - B (FT IR B4 5 5 44.23% L f 7
352 42.08%#% % 2.15% > T 20 f e d-v B 7 £ 5 6.35% 0 il
T4 322 6.10%+% % 0.25% ; = ¥ iFT o= B 5 5 57.59% » vt g
(4042 % 56.24%4% F 1.35% > T 15y ke dkd T E 5 6.31% 1 i
13805 7.16%"% 14 0.85% o 2% R AT 0 AR 2 kST
PRATRFPAERZLF FRFLIFRETZEL ST 2 ari 5
ol A2 ke BT s o TEFEHES K o

PE 2 MaEF 5 #4432 Organic farming ~ 2 € Yield ~ &4 & F
Rrice quality ~ 5 & % 52 Organic fertilizer -
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kg/hawi 5 :£ %2 > 500 kg/hata i #8%% > 8% % 7F i5
For 25 P E R D NP,Os K0 =143 -
85 : 80 kglha = & * =3 4% L4l R de ~ fodR
2o Flepeo® R4 R dIfeads EAZ - i
Gl T AFEEFISARE LS o F
LR P BB Y R E AT IR dlER R R
RfEd R @ FREIE PR EF AR F kn
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FFEHR
- A EERBRITFE I PEREFRIELC LT AT
R KRR TR G RIEREE S P R A RS
BRI FRFELETHPARERS CBERERL PG
1?%’53?’147%55%’/*#£A}? FEE

AT RS R E R ESR T L I > AEor 4 3 pH A}
BF s 6.07 7t Heps B THH Y LA ket 1 3 - 4#%’&%5.
(EC)R| 4 + 0.43-2.10dS/m 2. F¥ » v 3% 1 % £% 2.10dS/m - 2
FF A F 420 167-314%2 F > 1 F 8% 8 5 B 1.67% - 2 H}
stk p] A 3 14-88 mg/kg soil 22 FF » 3 #83F % 27 % 92 4 35 2%
BEEZ £330 B o 33k 2 49 4 3 37-89 mo/kg soil 2. 7 BER
582 92 IEIFEMZEHBRF - 2 igqah%'riﬂﬁ%? 884-2963
mg/kg soil 22 & > 5 #83 % 1-3~4~7 % 82 F E L P4T 7 £ 1290k
B oo AL A 127-195 mo/kg soil 2 B 8 wR 12 52 4
B EzE5RhF ()

A e P RRh R R R L EIL IR > Rgor 43 pH B A
4.88-5.92 7 Y » aE et 4 > pH @5 K o 2 3T H A (EC)RY
i3t 0.78-173 dSIM 2 B » 2 B ARAPIL o 2 F BT A2
2.17-2.95%z2 FF > F % 2 FF & MAp i o 3 33 sl 4 3 36-277

e
A

o

(g
e

mg/kg soil 2. TERO6F T2 IE M ERE o 2 E
T (4w /i 3t 53-157 mg/kg soil 2 FF > F iFE w6 5 7 2 2 ij:;i%:%:]i
7 £ F o 23 AT 4 >t 719-1082 mo/kg soil 20 B 0 R 2

B % TRAR 020 2 3 2 $E 4% 4 3 127-184 mg/kg soil 22 7F > 5 3% % 1~
6% 82 3 AP EHBB(F2) -
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Foo g5 B KRR RS 2 ML (20004 )

Ean pH EC OM. & 4 4% 4%

dS/m % - mg/kg soil --------------

98 & — Hp iT:fsk o B3k

R F 6.07 137 276 46 48 958 157
3% 1 692 210 225 27 71 2963 195
i3 %2 628 079 216 88 56 884 146
FHEER 3 747 144 240 14 61 2847 161
4R 4 714 157 223 19 56 2718 148
3% 5 694 097 301 19 84 1399 188
7% 6 711 088 224 41 37 1116 127
R T 777 043 237 75 53 2325 145
4% 8 760 132 167 13 78 2819 130
7% 9 657 075 314 70 89 951 145

FEEEL AL 015N o
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F2 o~ o P BN E AR AR 2 I [ F (20097 )
Jed2 pH EC O.M. ok 4 4 4%
dS/m % = e mg/kg soil --------------

98 & — Hp iT:fsk o B3k

R 545 1.03  2.34 53 72 814 146
3% 1 592 146  2.89 36 57 1082 184
Fi#3#%2 509 08 284 43 53 759 130
7 #3¥%3 48 093 254 75 56 719 129
4% 4 490 120 288 52 64 773 133
4 #3%%5 521 102 249 45 63 819 141

7% 6 537 0.78 2.17 182 111 897 162
3 WEFRT 546 1.23 2.39 277 157 886 139
3 WEER8 497 1.73 2.95 39 64 1004 162

3 WFEw9 537 0.92 2.30 31 86 742 127

FEEEL AL 015N o

- EkEL T 2R E

Ed RmBEEET o - PEF B kT BERAEN
5,093-7,505 kg/ha 2 T 324 £ % 6,386 kg/ha v i lf 7 £4 35 7% 7,079
kg/ha ' 14 9.78% # ¥ 1§ 43¢ % 32 2 £ 5093 kg/ha # I 5 i
FHALEMZ AL RFIZAIpE L L FRorfeL TR
— AR ECE BR FORE B LR 12252 A R
LR RFIGORFEL LIRS 2 R e A 0 - AR
BEify 973k o Z e & 4120 2,706~5,770 kg/ha 2 F > T35 £ 3
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4,660 kg/ha » 1+ Bty 7 45 82 2 5,479 kg/ha " i< 14.95% > § 453 % 3
73 8 BREMRMBEALT  ERFPRIRAERFEIRZY

FrEM26~49%1 1 o - B iFTFWEEFEO6E T2 AR E - P iTH R
W22 622 FEREFREEZLEE RS BRESENAT T
ook wandga B ErA(R2)o

—HiT s B g R AE /4 4,836-7,056 kg/ha 2 FF 0 T35
A ¥ 5 5681kg/ha > vt g (743272 6,284 kg/ha "# < 9.60% - H ¥ 12
FHER 12 AF 4836kgha 2 mah Mo o3 X AR E M2 2R F T
%?4%€*ﬂ¥%%f W RORFEL TEART > - fAkd s BT

FEFRFTHHRE - BXEFWERTE I2ZAE T HME AR R T
ROk AL RGETELE C F A R IERE B T 0 - U EE RT S P
BT 473 o - Hp (EA B 4% 5160~5,902 kglha 2. & > T304 £ 4
5,473 kg/ha > v+ g (74435 72 5,613 kg/ha *% i< 2.45% > -k f&4 T & ¥
AP BEBAT - PFFHREFBLAT L - PHIFFPHREF 12 52
AERBEFEBZE3 HT- R BN B e %
iR FHEN(Re)
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2R kR BRI SRR BE
Table3. Agronomic performances of as affected by conventional and
organic farming in Erhshui, Changhua

J 2 S -kl RFSF 0 FRE AE
no./hill  no./ panicle % g kg/ha

- ¥ ir
I 7 20.89 108 88.08 24.16 7,079
7R 1 2311 91 85.06 23.38 5,873
FER 2 2289 83 85.78 21.82 5,784
7% 3 2344 75 77.71 23.59 5,093
7 #E% 4 1856 124 78.99 21.26 6,413
FEERS5 2967 67 87.95 24.02 5,915
7 FE% 6 1867 112 90.65 26.90 7,505
T ER T 2356 117 87.49 23.06 7,611
FEF 8 2344 112 89.94 22.95 6,307
HE% 9 1567 113 78.85 23.22 6,974
L.S.D.g0s 2.13 7 2.90 0.65 328

— T

72 17.44 107 87.94 24.72 5,479
7% 1 1489 112 75.72 23.84 4,500
7R 2 1644 116 92.03 24.33 5,770
FEEER3 1244 117 83.79 23.71 4,048
7 EF 4 16.89 87 84.25 23.60 5,032
F#FE%F 5 13.00 115 93.38 27.37 5,283
7E%6 1878 109 72.97 25.25 5,684
FWERT 1256 94 81.16 23.75 2,706
FER 8 2167 90 65.54 24.94 3,778
FWER9 1544 90 87.70 25.35 5,141
L.S.D.o0s 2.21 5 2.70 0.61 295

L.S.Dqgos : Least significant difference at 5% level.
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AE oGP RAR R BERE R ELR L P
JedL Fh ik - Ak RFF + & AT
no./hill no./ panicle % g kg/ha
- iE
e 24.78 82 86.30 24.41 6,284
7E%R L 2400 79 80.27 23.39 4,836
3 WFEw 2 1978 97 89.13 24.84 5,867
7 WFEwR 3 2222 103 88.90 24.60 5,546
7 WFEw4 2233 82 83.82 25.33 5,802
3 WFw 5 21.00 98 81.36 23.59 5,593
3 WFEwR6 2045 110 76.04 23.24 6,040
3 WFEwRT 2845 75 75.59 23.56 5,099
3 BFEwR8 2211 99 87.51 24.98 7,056
3 WEFER9 2122 92 79.79 24.71 5,290
L.S.D.g5 1.09 5 2.23 0.71 369
Z #pir
e 14.67 96 89.54 25.10 5,613
7ER L 2044 97 83.59 24.81 5,902
7 BER 2 1767 93 79.13 25.80 5,324
3 B3Fw 3 20.00 73 82.38 24.36 5,480
7 WFEw 4 18.00 82 82.59 24.00 5,455
3 WFEw5 17.67 107 79.07 24.32 5,800
7% 6 0 17.67 96 78.96 24.36 5,160
3 WFw 7 1633 88 93.19 24.74 5,200
3 WP w8 16.67 111 78.61 25.00 5,705
3 BFER9 1933 95 78.41 24.20 5,600
L.S.D.g5 1.05 6 2.20 0.68 255

L.S.Dqgos : Least significant difference at 5% level.
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FE REE 4 49.81~50.89%z2 fF > Loz EE & 4 55.80 0 1t lf
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60.05%z & » T % g5k 5 5 57.59 » vt #lf 78352 56.24%4% 3
1.35%- 3 3% 9 Lo H 7 & 13 6.05~6.48%z2 & » Ti39 f
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27 ~ 450 KEFF PP B RfEEY B2 E R L PR
J 2 REK 5 85K 5 RROKF v
______________________ 0/ =mmmmmmmmm e mmm e
- ¥ i
Ig 172 84.43 73.41 41.04 6.32
TR L 81.31 68.93 40.35 5.84
FWEE 2 80.48 67.87 38.67 5.71
T BEE 3 80.96 69.44 25.87 6.46
T4 82.77 71.28 47.92 5.87
FHEES 83.49 71.52 41.65 6.30
7RG 83.84 71.68 3251 6.57
FWEET 82.96 71.49 51.09 6.11
T8 84.77 72.91 37.95 6.65
FWEE9 82.96 69.52 41.87 5.91
L.S.D.o05 0.21 0.45 5.18 0.14
—HiT

I 7 83.44 73.84 58.40 7.03
R L 81.33 71.89 58.00 6.44
TR 2 81.97 72.91 55.25 6.26
T BEE 3 81.73 71.15 49.81 6.68
T4 82.67 73.68 58.11 6.90
FBFF S 81.79 72.72 55.49 6.00
FHEEG6 83.60 75.36 55.68 6.55
FWEET 82.80 74.75 56.16 6.96
FEES8 83.92 76.77 59.89 6.41
TR 9 82.51 74.75 53.79 7.11
L.S.D.o05 0.23 0.31 4.12 0.13

L.S.Dqgos : Least significant difference at 5% level.
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2 S0 BRI R G BLARRAEL B2 R B
J 2 REK 5 85K 5 RROKF e F-v
______________________ O
- #piT
I 7 84.43 73.41 41.04 6.32
TR L 81.31 68.93 40.35 5.84
FWEE 2 80.48 67.87 38.67 5.71
T BEE 3 80.96 69.44 25.87 6.46
T4 82.77 71.28 47.92 5.87
FHEES 83.49 71.52 41.65 6.30
7RG 83.84 71.68 3251 6.57
FWEET 82.96 71.49 51.09 6.11
T8 84.77 72.91 37.95 6.65
FWEE9 82.96 69.52 41.87 5.91
L.S.D.o05 0.21 0.45 5.18 0.14
—HiT

I 7 81.84 72.83 56.24 7.16
R L 82.61 73.71 52.69 6.27
TR 2 83.28 71.95 55.81 6.40
T BEE 3 82.83 71.71 57.92 6.14
T4 83.68 71.97 56.48 6.05
FWERS 83.23 72.24 60.05 6.39
FHEE6 83.23 72.24 60.05 6.39
FWEET 83.60 72.35 57.20 6.48
FEES8 82.99 73.60 59.84 6.40
FWEE9 82.85 7171 58.24 6.28
L.S.D.o05 0.20 0.31 3.20 0.12

L.S.Dqgos : Least significant difference at 5% level.
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Table 1. Estimates with three parameters model by joint scaling test for
major mineral contents of rice in two cross combinations

Hoshiyutaka (P, ) x FKR 19(P;) Aro. Lemont (P;) xTCS10 (P,)

Parameter
Ca Mg K P Ca Mg K P

m 122 1,054 2470 3008 135 1116 2,689**+22  3,208**+25

[d] 14 -101  -140 -91 18 -91  -290* +47 -231* +49

[h] 9 -87 -296  -358 -17  -13  -138 +56 91 =62
sz) 65.0 752 1395 221 34.7 459 4.7 4.2
Pvalue <001 <001 <001 <001 <001 <0.01 0.095 0.124

***Significant at 0.05 and 0.01 levels, respectively.
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Table 2. Estimates with five genetic parameters from the best-fit model for
the major mineral contents of rice in two cross combinations

Hoshiyutaka (P;) x FKR 19 (P;) Aro. Lemont(P;)xTCS10(P,)

Parameter
Ca Mg K P Ca Mg
m 142**  1,027**  2,414** 2,926** 129** 1,078%*
[d] 15%* -69** -75** .54 gx* _Ga**
[h] 34**  _189%*  -387F* -247** _18** _101%*
[i] 35**  -g5** -84 74 (13 -200%*
[1] -160**  -144 -993**  -818** -24 475%*

* **Significant at 0.05 and 0.01 levels, respectively.

%—:‘ ‘”T’;'*/E—A ® r"} '}-—9%#’”4%! "‘"% §€m3 /\ﬂ%?b B E/EJ%‘ B
Table 3. Estimates with three parameters model by joint scaling test for

the minor mineral contents of rice in two cross combinations

Hoshiyutaka (P;) x FKR 19 (P,) Aro. Lemont (P;) x TCS10 (P;)

Parameter

Fe Zn Cu Mn Fe Zn Cu Mn
m 11.8 25.6 3.3 17.8 13.1 25.8 2.9 16.8
[d] 2.2 -1.1 -0.3 4.7 4.5 1.4 0.4 1.9
[h] 5.9 7.7 1.7 -2.6 7.5 4.9 1.4 5.9
X(Zz) 33.4 58.5 236.6 148 105.1 401 143.0 1204

Pvalue  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

fl* s e sz SR ATHE-RFRFET BRBAE DY

3}
% (Fr) Bor g HRE g Fe g £ liiixiidt (1) »es 2 Zn 3
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Table 4. Estimates with five genetic parameters from the best-fit model
for the minor mineral contents of rice in two cross

combinations

Hoshiyutaka (P;) x FKR 19 (P,)  Aro. Lemont (Py) x TCS10 (P;)

Parameter
Fe Zn Cu Mn Fe Zn Cu Mn

m 15.8%% 30.3** 4.48** 158%%  185%% 204** 308%* 100%*
[d]  22%% -1.2%% -034*%% AT7**  52%* ]GFx  (G3FF D grx
[h]  10.1%%  4.2%% 1.06%* -51%%  164** Q3% D248%* Q7**
[i] 6.6 -0.9  0.80% -2.8%  11.7%% 58+ 224%* 77%*

[1] -8.7 -11.9%* -7.79**  9.1**  -29.1** -18.3** -7.00** -6.3*

* **Significant at 0.05 and 0.01 levels, respectively.

W 2f
“‘P ? p

3 2F p iRk T AR n 5o - AU AF]ER T2 G
Bafl o] o A Rerr Ak ahy A (Gravois, 1992) o 4
P RIFFOFAPATFIES P IRFOINES R AP FEFERY

= FasbR AP ATIEY B EFERNDRET ¥
WS AR PR F Tk B E & A 27 (Gregorio
etal., 2000 ) -

AEH A BRLELEDS B AT IOH BT BHY F
5§ﬁ§@ﬁ@p20$CmM@Kapﬁ EAtsBEAmA
kBt Caz Mg 2 &R BEEARYXINEF M~ B2 FixpBIR
FAFNiE* K2 PZEMNSELENEARIEHE K Z £ HF

*

Bl il @B F R AR R R AT R 2 AT

244



?fm@ruw“@ﬁ%www*<>ia A FET o &R A
[d]E [IPe/e s 2 BEE AT 28 P 3 £ h& P L 3] % 4 24 7]
Y o2 P AT E K2 P ZRARLEDT 4ot B

MEAMEEG B4l (d) AT -P 3 3 HF 248 LA E 4

A=
|l
3
2w
Ny
|l
)
P
;“

2 (d) A FPpef- 4] & (h) & F]ok
o HF =& P gg;ﬁ MR SR R[] R [I]+ 4 S 2 BF A 5 M
BPscgah] 2 [I]= 4 P EREFEIARF S B &7 K p 3o
BTl Bom o &5 R A MR S M 24 f(dispersed )
A %] (Priceetal.,1997) - 2+ £ ~ % 7 £ £ menkgidt (h) AL Fsx
v R FRE ﬂf HF 2 &£ Ca z £ £ 31 @ » 2o Pk a[h]c
v & MO K2 P33 EMRITREIARKFDFE D0

@@atﬁﬁm@o

=

AL AkFRERPARI VLG - BAFUL F7
PxaEf (1) & Flemidit cHF w4 Cag £2 AT 24 Mg £

]2 ()4 B gin B » &7 AT F% 1 & LE4F Y 0 HF
wEHKEPSR2[ [F%Ak 278 AFRRFF 5 34

AN
2
sl
~my

|k

A5 EAFAN R g IEr A E MjefE R4 (Shashikumar et al.,
2010) > 3 A APl NIRFefERE o F]pt o R R TIEF S X IAT
PR BfRIE T o AZHE 2 B YR A TR fRE IR 2 AR
A FIA SOl As B e kA BY A TFUESS » (T EEL)
2 #2 g A Fegp 3 7% (Mather and Jinks, 1982) - £ @ 0 ¥ B 7
24 R TP e (dHD) PEEE ]t 2EE A A (hHl) ik
oo Zmzthaefonfbt £ 2% 7 2R OE A RE s gt
Blogteb s xF A s BB R TRAERIFIEE BA A E A5 2

[ R R 5 5 AR R T BB ARG § ST 0 7 E R PR

41

245



y- 2w ’fI&;Fe\ZmCu& MnEkE~22784Mmm 3 > A~
BT TABAZ SRR TSI EEFNL P HE i HR
BFAFEY o - S R4t (d) A Fa] >0 &t (h) A5k
B AT - ARG R e P A EE R A (1) AR
T R R ("f AT eteaMn 3 8) 2 &8 (h) A%)»x%
eehi5ip ko & G MEEAFILR B 330 5 £47 3] Bl 432
i Fatl Mo Ede § % AR - XA 0 Zn 2 Cu § R
A E S A R AL N S C L DARER R E S - T e Al
B (htl)> 2 F AR e Prfphizd BAR 2B £ 2
1o Fe 2 Mn g kRS b i®® e (d+i) A< 30 R iEs 3
fe (h+l)> 27 Fe~Mn 2 £ F B R 4cbamaipe &5 et vt b o b
o EMEAFFERRB BT nG ET 0 Fe 2 Mn g 2 il

Fgd o Zn 2 Cu 3 B e B F pgard o

<k

\\\?’;r

¥ o

1 34 %20 022006 EH BB BH c4~m o 5 1 ¢ WA ¥
WAt o pp.86-112 o

2. TR AT ~HE S R A s PR - 2003 0 F4BALF @
TRFELRREEY - i E BT REE 4 355-359

3.3NE > HPER - 1982 fedik ik B o ¢ ER EFY
31:177-186 -

e

M-
4%
My

4. Cavalli, L. L. 1952. An analysis of linkage in quantitative inheritance.
n "Quantitative Inheritance”, eds. E. C. R. Reeve and C. H.
Waddington, pp.135-144. London : HMSO.

5. Mather, K. and J. L. Jinks. 1982. Biometrical Genetics. 3rd ed.
London : Chapman and Hall Ltd. pp. 65-133.

6. Gamble, E. E. 1962. Gene effects in corn (Zea mays L. ) 1. Separation

246



and relative importance of gene effects for yield. Can. J. Plant Sci.
42 : 339-348.

7. Gregorio, G. B., D. Senadhira, H. Htut and R. D. Graham. 2000.
Breeding for trace mineral density in rice. Food Nutr. Bull. 21 :
382-386.

8. Gravois, K. A. 1992. Genetic effects determining rice grain weight and
grain density. Euphytica 64 : 161-165.

9. Mgonja, M. A., T. A. O. Ladeinde and M. E. Aken"Ova. 1994. Genetic
analysis of mesocotyl length and its relationship with other agronomic
characters in rice (Oryza sativa L.) . Euphytica 72 : 189-195.

10.Price, A. H., A. D. Tomos and D. S. Virk. 1997. Genetic dissection of
root growth inrice (Oryza sativa L.) | : a hydroponic screen. Theor.
Appl. Genet. 95 : 132-142.

11.Rowe, K. E. and W. L. Alexander. 1980. Computations for estimating

the genetic parameters in joint-scaling tests. Crop Sci. 20 : 109-110.

12.Shashikumar, K. T., M. Pitchaimuthu and R. D. Rawal. 2010.
Generation mean analysis of resistance to downy mildew in adult
muskmelon plants. Euphytica 173 : 121-127.

13.van Ginkel, M. and A. L. Scharen. 1987. Generation mean analysis
and heritabilities of resistance to Septoria tritici in durum wheat.

Phytopathology 77 : 1629-1633.

14.Zewdie, Y. and P. W. Bosland. 2003. Inheritance of seed color in
Capsicum. J. Hered. 94 : 355-357.

247



[ 5% [ 25 B HH Al an FET T 4 H (CIP) R

=t
[

EPEEEN RSP EGETEV TR F R G
NHFEAERE LR — IR — 2 BN BREgETESS > R
100.07.
| A - (ETEEREIESRT 5 10750
ISBN 978-986-02-8620-5(~F-4%)

LS QR 30

430.7 100014128

= H ETEEENRSGN T NEEREGETEWI TR SR g mm S
tHRREERE © TRt R SRR R g 2T B EEN RS
AN R EALRROR R AARE RS 370 5%
49 HE © http://lwww.tdais.gov.tw/

g, &h © 04-8523101~7

#® 17 A\ REUK

4o FEEE - R

tHARAEH + 100 4 07 H

i IR

E - fE FrElE 350 T

ZUNY [ <-4 Sfoe 2o

== Sf 0 04-8321657

& & m ??EEB%%$§E EPEE%EQ Efﬁ

— . e — P N . LB VRN P ML A M s A\ mmmmm———

GPN : 1010002356
ISBN : 978-986-02-8620-5
RRERTA > BIFELATE

248



	李久生、張建君、薛克宗 2005 滴灌施肥灌溉原理與應用 第二版 中國農業科學技術出版社 北京。
	郭彥彪、刘兰生、张承林 2007  设施灌漑技术 第一版 化學工业出版社 北京。
	陳正達 2008 明天過後氣候會如何 科學發展 424 : 18-27。
	許晃雄 2008 氣候變遷的衝擊 科學發展 424:1-5。
	蕭政宗 2007 乾旱 科學發展 416:64-70。
	Patricia, I. 1999. Recent Techniques in Fertigation of Horticultural Crops in Israel. Recent Trends in Nutrition Management in Horticultural Crops Workshop. Dapoli, Maharashtra, India.
	6.Sultana, B., F. Anwar and S. Lqbal. 2008. The effect of cooking methods on total phenolics and antioxidant activity of selected green vegetables from Pakistan. Int. J. Food Sci. Technol. 43:560-567.
	7.Turkmen, N., F. Sari and Y. S. Velioglu. 2005. The effect of cooking methods on total phenolics and antioxidant activity of selected green vegetables. Food Chem. 93: 713-718.



