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BESERAF S 2HAEAF TR AL DN ML - o F I T HEG T
FEEPRA R REF > R TR Frdla 4 o ABRIFTF UL B T B EF
wlefo ez B Bt EERZ EFRBELIHIELL 4 ES f)?aév’ﬂ’sfi
W20 2% BEY R F AL Fo- &> R (T }\ﬁtamf‘g}}% EF > - £
PERAT FRREREER S ERNERT w2 gy ERER 0 2P R
;ﬁﬁw;ﬁ%cgqﬁ*'&ﬁg;gziaéﬂ2!§”%*ﬁéﬁt‘#%“%%
Moo feop ERBoR R Y e 0 ERIEE - 0 2 A fegm S0 i ) 94.3%~100%
IR R PR AR BT B AERKTT 0w '%é M2 BwiaREBREDR
R EFE Eopadrilrcsk o ¢ }%@I“’PE)FS Eth2 o ~ P IMBR BB BREARR - ¥
- ERDAEE lw\%@wﬁﬁ*%*u?aﬂﬁﬁ”ﬁﬁwﬁ’%i*g“
5 H o LRI EATH AL ERBEIR B B S ez de B
AR o AR %%@T’?@&‘? 1R 2 wlege ﬁi‘ﬁ#?*”@fﬁ
ik B%\q;ﬁ'ﬁ\g “R T gk ERy BRI AG A REL SR E‘iﬁ‘}?ﬁ:ﬁp# [P % e
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ft, ‘3‘"» 71_1&

B4 2 3 & (Soil quality) ~ 7 7% 1% (Soluble silicon) ~ 4 E(Musa) ~ 4 E+ £
7 (Fusarium wilt of banana) ~ 3l fi& (Indoleacetic acid) ~ 17 & (Phosphorous acid)

w3

% E(Musa spp)+ ¥ s (Fusarium wilt) » 2 £ £ 5 J5(Panama disease) - % 2 &
'ri(soil-borne):)%}%v 7 Fusarium oxysporum f. sp. Cubense (FOC)d 3 i » &7 3k e
FERT M FLEREEAY ﬁxﬁ&'é‘mﬁﬁ 2- o HHR EdRr o HiFa
E (Dessert banana)® 3 » R R A A7 % T =& = (Gros Michel, AAA) ~ & & E(Silk,
AAB - Taiwan Latundan AAB)s# 4 41 % - 2 12 #&(TRL) %2 £ £ #75 H% - 22
AR 182 & E(Cavendish, AAA)&-E m#t A w2 ) FE(TRA) » pAEA
BI56 & h B A RhiE 4 MERS - Bpolk A ESEpR- 2 LELER R
Wod EFERGSEREEL DA > B G FRA R RO & S
#* ¥ (Pei-Chiao, Cavendish Subgroup, AAA) » BEE 8 284 E &l 4 £
Wo B fRATESET B E FART SN PRI Ka o e L



j\“‘—‘%rﬂl——é, %ﬁﬁi}mlﬁi ﬁé FPIBANERVT 'ﬁ%"r‘?r"bmiwtrr'fé ’ r’/‘? IS
Ho 4 4a R KAELERRZRFLERLY 3 & BATFORSAT T V0 &
I S A P SIS S o R
Fv o G HIRIFER Y BEAESER AL ARG BYFL RS
B2 HEB) T B2 b4 B T it AR RS Bk i 0
FRFRE R —)]%JE'E]%IAZ%E?,]‘% S 2 EL B RFET FHE > TR
AETERpF 22 v s B EROp AR A L2 AE T BRL R
po R T e A ﬁﬁzﬁﬁuj BEEF R4 ES ERaOF L ES
IR v})ﬁi\‘ R ‘FI%J'}%%?"—? Frdld EE ﬁ)]%m*x% ) é‘:}%ﬁ%}*ﬁi
PR YRAE B R R ﬁ,}ﬂ‘fﬂ ~ g d\lgl ﬁ‘gw;@&ﬁ};ﬁﬁ—vﬂg Mg ERE
}?3’?}?3.1(32'3 ’2012)"ET’F' -ﬁ%gﬁii‘l’t‘ﬁ*"j o 4 3L — -p‘f#‘~m,{ﬂ{,'(v4&gﬂ@$e‘m
7o a‘}g’mﬁa%}*iﬁw%‘rgiﬂ’u“"%éa Epsd o i@y g
FRPEAG Ap PRt R AR EF T T R EREA L P
BEIL R0 A EAERRIFOMERYZ ERH R P EHF L D
BT FREEFUFERT L) kgl 29 Lz & o

g Bl ok S i W enfl ok ds p £ 3 R Fonlz 8k o A 24 P it i
}}%}S? 7o oEE }}%i,; Bieenp e fl2 G i X EE .fou]“i#m.}?qg EX el ECREE A
J ° 35 A% & (Phosphorous acid or Phosphonic acid, H3POs)'5 7 i ERPFEL G AR
7 sl [ ens i b (Fenn and Coffey, 1984)-:8 2 5 WA $# 4 v R 2 Hp R
F#%#iniy 4 (Cohen and Coffey, 1986 ~ Saindrenan et al., 1988) - A 1980+ 12 % >
?@m‘ﬁiﬁﬁﬁﬁﬁﬁﬁﬁ\ﬂw ®F A iha f o E T o A
M @R LR S JPRASE J LA L SREH DyE2 | P | LB
s pit s ?%*ﬁﬂmﬂuﬁiiﬁg,zmn,‘piﬁﬁggﬂﬂc

LRARH P BE RSB m AR R BRI BERFE PR
Lo AT Y o MRBEASL S K ieok h T R DT R R
FI02 B F A F TR F K E - ERE A A R ER -
2P &g ¥ % (FF > 2009 ~ Holderness, 1990 ~ Mckay and Floyd, 1992 ~ Forster,
etal., 1998 ~ Chaluvaraju, 2004 ~ Ann, et al., 2009) ° 12 I B RJZ 4 % A5 L 1700 §
ECHEMEF CETP A REDR R RP - AADRR PR DT R F
F o ko2 & Fp + ¥ (Pegg etal., 1985 ~ Wicks et al., 1991 ~ Ann, et al., 2011) -
T AEfechié * 2 % - 42211000~2000mg/L o vF 35 2B fE pR2~3% 0 F A AR 0 -
=X > #ﬁ.f%#;'féteﬁi IR a B oo

Bt oo g AgEy g e & G o L A B R F e
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o Bk sn ae(Kawashima, 1927) & 1 jRisfe e 44 % 2b 4 S enifi g - 2 H
B & 1% :< % (Yoshida et al., 1962; Bélanger et al., 1995; Epstein, 1999; Rodrigues et aI.,
2001) o 3T K o 3F P kAR HH e (TS HE FILp R FAUL Mo 8 TR L
Falagitpd & TR REP BT FLORERR - FFd EP IR TE
L ,‘jpgjfe d F R e ARk aﬁi\ﬂ 5o o T8 M B FRLPE ;};5};;, E.];;:)\ )
B e R AT A2 R péﬁ#? kAR @ i 40100 ppm
FooVEisd AR }?;*./}%(Pythlum aphanidermatum)fes* /~ & %»/}%(?J »1998) o 3 # ¢
W BP0 o SR R o phythium ultimumo{es 45 p; Sphaerotheca fuligineass ™ 2 2 4
$4.(%% > 2007 ; Cherifetal., 1992 ; Fawe, et al., 1998) - r+1000 ppmeig v £ & {5 »
TR F 0 ks 2 (Bowen,etal, 1992) c #HEA A m A2 0 mE P AR
% G s vk (Menzies, 1992) - & % 2 48 4 BT U K4 B ik
FALR > b P £ e ss £ B ﬁmh@ﬂMWWZMQ hd ES Epbk
EFADERY > 11 J\/A H# fr2bgm RILFOC ~ Ak 2 3 & S chiw £ g2
AR ER Eomp Al R ERE Y #k o R 3 frE ¥ eh 6 2% (Kidane and
Laing + 2010) - P%%ﬁ SRS I ER L TSNS T L T RER R S
P AP PR E o R R AR F 0 RGP R r D
Er st B G EIp R SRR &) S TR X Rk Mihi
5 B (Fawe, etal., 1998 ; Rodrigues, et al., 2003) o % * 7% 3 2F ¢ Jo 8 fhdo ~
b 2 PR -

#lvi-2 e (Indoleacetic acid, IAA) 424 B N F b5 teehp B2 & F 12 10ppm
@Mg’a%**éﬁﬁﬁﬁ**gﬁﬂéﬁ %%mﬁﬁ’@ﬁﬁék% fe
FAp Bl A % 2 HRKN268 0 MER A4t MLTR L L BN F
(P=0.01) > p+ E % £ 7% * KHEIAAT # 4 B k2 3% Eﬁ-im}}% 4 5 58 53.1%
(Fernadez-Falcon, et al., 2003) » & pipefer fiF 5 it chBE FE BT i 25 R
28 M- R AT o doa B8 e J-V\:“%]V;rf.—b fasr A4 i EF S > FRERY TR

REBT et > A2 LG arck » 207 2TEfRkp F ERLY D

XY HEFREAESY DG Ayt o At F e 2 L g
A NRTRIE - T3 Fizf Zowslupo BRig iR s Y EF o ET R R B2
BERERFLNT TLERHP ISR ERET

kg 32
- RHFEFEYAFEREELERERHF
I~ RERE
(-)AESE M E
(=) LAspe(P)d i 2 L ¢ ML A5pe(99% » B &) frd § 1 49(=85% » 2 k)4 &
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2 LL(wiw) iz 3 ZAg -k > %l = 500~1,000mg/L 2. T Fapaid ik 0 F i€ F 325 AT
#Epe g o

(Z) P Redr(Si)aR 2 W T 1 $eppep gl 1,000mg/ll 273 & *

(z) wsiefe (IAA)Z R 2 WA - 0 IAARH 5 10mg/L 2 3k & * -

Z N RE&E

(-)¥% - Famsde B
Lg% (1) T (P) > () 7w (S) () wife i (1) (4) TaE+T 3
Ba (P+SI)>(5) Hahpitwilcfe f (P+)(6) wlvke f+7 3w (14Si):(7) &
BEFL+T 3 1 +vilefo i (P+Si+) » 2 (8) $HPE (CK)% AJEAJE » & AJZ £ 4f
S EFAF 24t P HEEST6 4k o

2.7 0 W W I L A EERRT BETBRES S FE O ML BEBR
500~1,000mg/L ~ ¥ i3 #4773 % 1,000mg/L 2 IAALOMQ/L A wlvf %3 Efe s 0 &
¥ o0 & 10~20ml s uvg 2 2tk RRAl e FEW * & 1 15~20cm B BF
ERRA P -REHB I F L

S YEEAST ¢ Ey otz ) e B RSN T ER % 1,000mg/ll ~ i3
H 3% 1,000mg/L 2 IAALOMQ/L A )i (7 2 38 FRiE % % — = & % 2~4
Aol A ERME TR E 2 A G o AREM S LA R B
et g > d 200ml 3 = 2000m1 -

AV FREFRSR FRER T4 ELE S S e

b. Ew 60 12 (T 7 )B4 (7 EHRAIVEME ep kBN L £ - S0 3
= N

()% - Ea ¥ 52 50 B

La@d 2 4ps 3 $-F23%Ee 3(1) Tap P) (2 7iaks
(Si)» (3) wilefe it (1)> % (4) $ (CK)¥w gl » & RJL - 70 & {7 20 $4 >
> %3160 & o

2.8 e JLAH R D E A A RIS RETINE S B > F A E R 4 B
BLoo A SPERAEEHR 30 04 0 A BRER 20 o4 0 F BRI SPPER S 3;;@5_, & =

BarxgH2oHo

32U TARER - AL E ) - K 2SI P AJEE R AT 24 F Ak
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AL o
AERREREA AL T v 0 AT A LI piE, BB 5o
(Z)kAERGIE TREPEREF#E TS 7-10 2 - o a PR £a B o
PELETAHRI AL LB BRI TRY XA R T HE 1Y
xl% ELRE
(m )55 532 1 225 % 45 4 B4 597 41(11-55-22) 5 1 > F %4F & % 42(10-5-30) %
#]ﬁl °
(7)) &2~
AERDRS D BB ERR LR ER T HE Rk o
WER- LREAEEFE R A IS P I BE ¥ L B E
BRAEBF > AN A AERAAFRGE KA ELAG a7 LATH
B ik R TR o R EER L AL fep S 0% 0 A b BE 2 I
T W R ERERDRERED L > I AR p ERL P IVRAE P VR
e {7k 2 TR R -
2523

{

- CEW R R
AEFLELF BT RGN Rk R AR TREL - fiEfr
THEARDF o Foep s BB K FE 0B &S Bl RE
N N I

fadk @ 3T THER ol % He s 0.INHCI-
(1:1) (1:5) ok 4n 4 & B & & &
g/kg dS/m mg/kg

6.63 9.5 0.25 60 111 2199 217 669 99 41 95

ZEp R AR BAETERKREAT > Ll w2 H
Komada-23% % AR 2 % B REFHEAcER Z 977 « FR 2 TOBERFRBAE S
176x10° B3 /543> 54 Ed EpA s BpRERAEPE bk E -
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2o ERERI2EAETERBREATA
FERRR A

St (x10° B+ 3% 3 /5 1)

P 1.7

Si 0.7

| 2.7
P+Si 2.0
P+ 2.3
I+Si 2.3
P+Si+l 0.7
CK 1.7
T3 1.76

Z k- Bia Eik

() Eenige »102#2% A BAE W F G AT 2900 X RH T v R B
T 037 20p THRETF 0 B L I T HEEE F4 o LB RS2 E
PATEERE AR PR R FEESARL PR RN 4 >
B ¥ o Ev ddiv BFiiEa e with- =% £d 200ml(2=%) ~ 400ml(1=t) ~
600mI(1=c) ~ 1200mlI(2=) ~ 1600ml(2=%) ~ 2000ml(5=%) » & + - 7 1k 3413 -
(= Vp# o fe &)

ot d g s R 29 AR S (CMV) 2 X 555+ (BBTV)R 4 7

W(EZ) ) ® PR A4S 283~181%2 F » i# % FHE 4 5 5123% B R 25

Tru PEoic 2 F B F B o A PR RJZ 2 50 5 MBI UL -

RER FeldL
P Si I P+Si P+l I+Si P+Si+l CK
B 70 59 125 8.6 6.9 15.3 7.4 7.4
-7 28 29 2.8 1.4 1.4 2.8 2.9 4.4

= B 14 0 0 1.4 0 0 1.5 0
A~ 0 1.5 0 0 0 0 0 0
&3t 11.2 10.3 15.3 11.4 8.3 18.1 11.8 11.8
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wht
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2ERBER LA EF ER M d N BRI BB om0 R B
Lol pMP AR FRIEEE RN ERTEE AR LRG> T Kk
BOBBAEFRBF LA A T - b BRI B ERS 2L
Jem(Fm) Bm il THIOAR A RFEERE L 1 B Epfatldrpx

B I
2w sk B S Epkn S
ALY RFL
P Si I P+Si P+l I+Si P+Si+l CK
g 1.4 4.4 2.8 0 0 5.6 0 5.9
0 169 147 208 5.7 111 278 235 221
=2 183 338 236 20 25 208 176  20.6
A 19.7 176 167 229  29.2 111 206 221
1! 183 103 8.3 200 139 6.9 11.8 8.8
- 8.5 5.9 11.1 7.1 5.6 6.9 10.3 10.3

- 14.1 8.8 16.7 18.6 12.5 20.8 13.2 8.8
3 97.2 95.6 100 943 97.2 100 97.1 98.5

() Ethz 3 401

LASLERTERAUGEIEEL LB NP EROL R ST A L2 EH R
L R e A e R
PARF 2125961 280% 2 (% 1) ¥ 5 Hcd fop iRl itk o G MR
e 2% Afma B RERET 7 Ho Afop? i i BRL o Bk
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2T mEBE T ERL RS

AE B sz

P Si I P+Si P+l I+Si  P+Si+l CK

A~ 0.0 1.5 2.8 1.4 0.0 0.0 0.0 1.5
17 1.4 11.8 4.2 11.4 8.3 5.6 0.0 8.8
- 141 118 6.9 8.6 9.7 6.9 2.9 10.3
- - 7.0 1.5 4.2 1.4 4.2 0.0 59 5.9
- 4.2 0.0 1.4 2.9 0.0 0.0 5.9 1.5
&3t 26.8 26.5 19.4 25.7 22.2 12.5 14.7 28.0

o R BT iy ERK
B R - FLRR 0 LRILLR T W ERE GRY ERAE S4L -

HAERRE 155 1301 - F XA AL im,pg%gfﬁﬁ_% )X - R
W2 T > LT RN AL A T AP AR A S T 0 AR AEE215
A0 P B AL EHRISHE AR e T E8~40% T XN A A2
Jeops & HoAE80% > B psk Y L AL THHA ER T 0 A GR ERDAZRA
AghF o drdlck o B2 EPEeG S HERE I AR 0 L Flep g E R
Foit m R HfT

ATy R Ry ERL R ERERS

%L AHEPY
6/24 7/9 /24 8/20 10/6 &3+
P 0.30 0.20 0.37 0.39 0.13 1.40
Si 0.16 0.11 0.13 0.27 0.22 0.88
[ 0.18 0.26 0.19 0.21 0.19 1.03
CK 0.20 0.13 0.27 0.25 0.19 1.04
Bk

BESERGIRS 2304 EAF o b L PR B2 T RAFF - 22
JAATRL)E ST §FE R4 EF %5 1 & &+ K = (Gros Michel, AAA) » B i x 3
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Studies on the Induced Resistance to Fusarium Wilt of Banana by Exogeneous

Applications of Phosphorous Acid, Silicate and Indoleacetic Acid
Shih-Chao Chiang, Chun-Mei Chang, Ya-Hsuan Li, Gui-Xiang Zhong
Taiwan Banana Research Institute

Abstract

Key words: Fusarium wilt of banana, Indoleacetic acid, Musa, Phosphorous acid, Soil

quality, Soluble silicon

Fusarium wilt of banana (Musa spp), caused by Fusarium oxysporum f. sp.
Cubense, has been identified in Taiwan for nearly fifty years, is the most devastating
soil-borne disease in the world’s banana producing countries. Many substances were
found to have the capability in promoting the induced defending and inhibiting ability
against the invasion of soil-borne pathogens. Phosphorus acid, soluble silicon and
indoleacetic acid were tested on Pei-Chiao (Cavendish Subgroup, AAA) to control the
disease incidence of Fusarium wilt. Results from the two-year experiment indicated that
none of the three substances could suppress the occurrence and the severity of the
disease in both the plant cropping and the ratoon cropping. Due to the vast root system
of banana plant and the spatial variability in the pathogen of Fusarium wilt, the strategy
of applying soil mixtures which were effective to the control of soil-borne diseases in
the short term crops might not work similarly and efficiently in the control of Fusarium
wilt of banana. To overcome this disease problem, it is recommended that the concept of
soil health (or soil quality) and organic farming be involved in the cultivation
managements, with the witness of the eighteen years of achievement in the organic
banana farming from the Taiwan Banana Research Institute.
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gz 0 i - i i NS
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“Means separation within columns by LSD at P < 0.05.
N
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ESN I 95a 193b 1430b 6.3ab  45a 0
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Significance
fyeo — NS NS - .
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*Means separation within columns by LSD at P < 0.05.
NS %™ ™ Nonsignificant or significant at P < 0.05, 0.01, 0.001 respectively.
2 A4BA PR H AR T B Ry ek E L2 VR
EE:t] &8 Ll R N
(cm) (cm) 1% 2 % 3% 4 % 5% 6 %
Hide 125.0 9.2 20.2 27.0 318 36.2 410 430
P 123.3 8.7 17.6 23.5 28.1 333 380 422
Significance ~ ® NS - - - i NS NS
“Mean separation within columns by t-test.
NS ™™ Nonsignificant or significant at P < 0.05, 0.01 respectively.
A FAR KRGS AR AT R R ST R
ER:Ed 5 £ B Lz & - AR R
(cm) (cm) (9) (°Brix) (N) (%)
RaE 8.4 6.3 182.4 8.36 6.2 100
pie 10.1 6.8 250.9 7.42 5.0 60
Significance NS ) ) NS

“Mean separation within columns by t-test.
NS:* Nonsignificant or significant at P < 0.05 respectively.
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Establishment of cultivation model for Pepeno(Solanum muricatum Ait.)
Yuan-Tsung Chang, Ei-Chang Lu, Ai-Hua Yang

Abstracts

In order to establish year-round pepino cultivation, green fruit variety was
grown in field and greenhouse. Treatments include: 1) Mulching material test: white
non-woven fabric, silver and black plastic sheet, straw, and non-mulching (control). 2)
Microbial fertilizer test: Vesicular arbuscular mycorrhiza (VAM), phosphate-solubility
bacteria (PSB), VAM + PSB were drenched, and non-drenched as control. 3) Grafted
on eggplant and self-rooted. Results showed that pepino fruit size and weight were
larger when grown in the field than greenhouse. Greenhouse-grown (without
pollinator) fruits had no seed, indicating parthenocarpy which results in smaller fruits.
Fruit firmness did not differ between treatments. Greenhouse-grown fruits had total
soluble solid (TTS) content of 6-8 °Brix, higher than 4-6 °Brix of field-grown fruits.
This was possibly due to smaller fruits. Grafting did not affect fruit size, weight, and
TTS. Mulching material did not affect field-grown fruit qualities. Whereas in the
greenhouse, fruit weight was higher when mulched with straw or plastic sheet, and
TTS was higher when not mulched. Similar correlation in fruit weight and TTS was
observed. In the greenhouse, VAM + PSB resulted in greater fruit weight (242.5 g),
then PSB treatment (170.1 g). Also showed the similar correlation between fruit
weight and TTS. Pepino cultivation at highland (day/ night temperatures as 30-35/
20°C) during summer were evaluated with grated and self-rooted plants. Grafting did
not affect plant height and stem diameter. The first fruiting node was higher in grafted
plant (20.2) than self-rooted (17.6). The fifth fruiting node was not affected by
grafting. Fruit weight was smaller in grafted plants (182.4 g) than self-rooted plants
(250.9 g). But TTS was higher in grafted plants (8.4 °Brix ) than self-rooted plants
(7.4 °Brix). Grafting did not affect fruiting. No fruit flesh browning was observed
which might due to lower night temperatures, indicating highland pepino production
during summer is possible.

Key word: Pepino, fruit-set, graft, microbial fertilizer, ridge mulching
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WREFELRRF G P ALY P(RERRD T)EY ’5"J",$IF5»—7EL&’E'»?Z‘%/*TE‘J_
@QA\‘E"f’ké'é%@“’ﬁ‘Q/”%”fy ';“R.,ﬂgf’ ’"""FMJE‘%E%'??
2000 B 2 A EQRSKB R S P B X T RHEEE ST H 60 5L HE R "-Ia?;ﬁ;fjv\*ﬁ RS
74 &) 4e 50 ppm Tween-20 2. K3 7% ¥ o ikidBk 2 7 & ]4\: 2,4-D(80% Z\f’_}_;}; ) o
PAXKD FRAEHRN §ARAB)AF et £ 2 (39.5% R )M RI# - &
EEH?‘J"T"K* b A R Y 05%'}?%%”,%??75 BRGNS A 3 Ff%ﬁ»ﬂ’i’%
AP S REL I Fa > TR EFIYE )P » B B BRI gD e

SRR N T RS

AT LRk bw BRI PRE B - ff@?‘;ﬁﬁﬁ#%@ﬁ’fﬂ’ﬁ—ﬁ‘“?ﬁ%% 5 F
§ EIL A1 E M T r;%ﬂ%[ﬁﬁ%%ﬁ%,: R EEERT TR R LRI TR
N mE R 54 %Y ehd £ ik E Hunter LAB Miniscan XE Plus 4500L ] »
B 2240 * Minolta CR-200 3] © ] %= i 4% £ (2007)2 8 2 o % F ¢ = (%)d ¥
- f’rdﬂz M PR R Ko

SHERF ARG F RS F- B R SHENAREE T 230 cmx& 380cmx
B 210cm> p G FUABE B RE AR EE RS e 2O R FLF R
bR REMZAHERE - Mo B AJTYE PN A4 2552°CE 95~99%RH - ¥ 1
AR - B dF 15.5+1. 5°C£ 90~95%RH » 1 % — L F A SAILT R > 53 o

B RBEFIRARS TP o X FREDCGEMM o R REREY(S A
TR T)ER #g?ﬁﬁ(Hardenburg, et.al. 1986)z rfex F da B » A F TN COyk
Bt 5902w F (515 2007) - wF P FlE R R F i 0 B Ep & CO,
REBE 2R PRk FERMPPFEF - HFfFFRAPHES 27 ’%géé“’
Bsildh#f REMPLAI LR RN Y o 5 FHEFPERE 15~30 ~ 480 *
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100 ppm £ 500 ppm & “f B4 pF > -0 B R F A E R RS TP 37 em (£)x37 cm
() x54 cm (% )2 4 53 WA= > £ 021(0.04 mm) 5 PE K 3H{8 m0 -1 » 2 % o
¢ B %F YA R R e I ~2 ] P L o BREH N 15.5C 2 4 R s
e IREEDL -

SRR

ARG IR R #i/%'r*iizﬁ Pens FtE R RS SRRV R B AR
F XA PR et R éﬁﬁo'ﬂ“‘xﬂlifﬁ—wﬁ%“'ﬁ’*’ﬁm’”ﬂﬁr’ﬁ
T4 @ F et /J~+ﬁw¢zﬁ; C O IR AR B2 A 4 U2 e Fp R g ¥ 3 S
EAFARHRR SRR S EA A H - GAcd EAF PR TP A HREH F - £
W ERBASLE - bR RRAFR R ARACE AR 0 A3 SRS R PRS2 B
EBERAF S FARHRT S AL EAA RS [ HRD TR FET &
B R 0 R R F AT RRAILE £ R R

P TR

SN ﬁa}%’% z J‘%; Flrd £ FRd 2k Ek

2012 & 2 3% > %R HF* 50 ppm 24D(4c A BEARY 24-DER Gk
R AR 0 NTRER Y R)EARICE B o X5 HE - 10ppm 2 I 34
5p 2 500 ppm £ f(E R ™ F 39.59%F & A 2 R ¥ # 1,000,000 ppm 3t E o 12
BERYFR)EESLABESRIL - FRJIZY 205 mEA o FE T L "'f,:;%@@ 5P Ei
BERP TF 905% Tk G iEd 32 050 % FE=80% I (X 1-82):"
"uiwﬂ*’ﬁ c L L AR 3PS F e d gl HRERR(Z 1 B
2) IR 24 P P G RILA P E FfJR O F AR L FRJLS P @
HRep P FEs35p Az s (£ 1) %15 35 piplT_Hunter b Een % » 5z
2t ~{7;f§@g1_5 Pk g o ~’;f,:f§@&7 48 3Ptz HReRM(E 1)

2014 & 325 & k& e 0 L o;‘,,éz(;uz; & 4e 24-D)ed2 ded 0 Risr 010
100~500 ppm % 4 fjk & 2. 2 W RJL S P > * &JL 16 % - kLIS HF B k& (100

2 500 ppm)BE R PE-iE R R A RS o eid 2 F S K F R Ma kit 2 AT

(%\»2’1%‘]3)’;1%;?,‘?%15;?9* °

2014 & L 3255 ® R R L HREAILIE R 2 F5% o FIREE L DEREET 0510
20 ~ 100 ppm & a2 5 p % 100 ppm 2 F/JZ 3 P &5 5L 0 F IR 16 % o
% 100 ppm 2 FAIZ 5 P A HEhew k- R A S R F FAR R AR (R
3) o * 100 ppm ¢ ’/ﬁ}%@“—’ 3plefiFidE s RivAREF > P H B ERT AR 10
2 20 ppm 2 Y = (& 3)o T 3% 10 2 20 ppm 2 e o 0l sk Apin g F @ RE R F
XEMA(E 3

S R RERI RESF 2y 24D ERER

2013 4 #-45 o 13 L B PR EEL T 022550 ppm 3 Mk B 2 2,4-D jE5e 3 A 4
K15 10ppm e HEE 5P o BB F F AR R 5 AILA0 & g EAF -
¥R (0 ppm 2,4-D) % F 4k flem ¥ i 3 25 ppm 2,4-D AT T HR {8 60 X A ok i
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Rt ARE 5@ 50ppm 2,4-D AT e $H % F RE L A 0 L HTUA(E 4) -

2013 & £ * R cn2,4-D kR w RJL R e R R RJT 0 Rk 4 £ 4F
EAF20 % o Bhe frih - EAERE R HEEEF I RN S FH A2
525 ppm AR 0 ’SOppm B (k4 * 24-D )‘@E—’_ﬁmﬁﬁ?"t?&s&% % 5 e
Lop L AR ELRE o hEATHER o

20144E B RAE G PR LS RS R 2838 50 ppm 2,4-D rJ2
R 10ppm 20 ppm & i fd e @Ak o 100 ppm 2 Y B WP ARG H A
(% 3)° ¥ L 50 ppm 1 2,4-D 5 &% f2 b F kR ¢ FHR S F R

RN AR R Y L& 2 é?c%?‘;él'ﬁg

2012 # gt IR IciS AP NIRRT (I F S~IS00) R R A S e
g7 Mﬁs“x‘ri(ﬁﬁ 35~65/)m%‘ﬁyf§_; LS T LR G

2B F 15~359%) 0 ALs A HEd 7 B o dpdbd L HEAHRE ~ F 12(200

ppm) ~ 2 F(10 ppm)AJE 2,34 p ¥ £ 5 RJE o Ao ¢ w FHE RS 0 R 3 L
B EIL o F AL 60~65 % 0 EEAF o S L Tkt Fclh o 2 s ok

LR R EES AR R F Y M RIS PR S (R 5) anﬁ%z\

(ﬁi 'ﬁ)go/”i'ﬂ’b:z&%ﬁ’f}1‘/\5]4 Roit 50 BRE o o &

F 809 F R ¢ B 809G ¢ e d K E fAid & W RK & iR E,#ﬁg s
GRIL3 & 4P K o HRtE TPV R A R AT 4 P s ii(2 5) - 3
Bl 14 BB R A R HBEAE R B 6 E R R S P LS
S EARF Y P F RERES ARG R 0 o G RIL T P
¥ o

2013 & * FRjcpr G ded d 2 LI A AR R F 0 * 10 ppm 2 Y aJIZ 0,24
P E T 25~45 % o & AJE AR 1,58,1530 P 5 RS Koo © s 30
p P~ Huntera*/b* g « % L d %% ¢ 5@ 4p e adiis5p )I%mi; |:7 879 1
RS F=80% 5 wded kDI 8P 1’35’\3\ | (R 6) o MR LR NS
PR AR s 15~30 P 2B (2 6)c s A E R LPRIFFES R LES £
z TF/{ TpHct ED T (F 6B 4)o#is 30 p 2y %25 #&d ¥ Hunter
a¥PFE (A AR ko AT § L ’a*fb*f:@i‘wé DR AR R
(S fg'?ﬂz a*/b*E B I AER MK (£ 6)° ﬁiél_é’ 7 EERTZE A T
A Tl e % L B0 TS A NF P A ik gk o

2014 & * 100 ppm 3 k& ¢ ’T“,; B IR A S 2 L chfiy o B PERY
A2345p 4l ERITAE > FEF IS H c BELES LR F o HAIL2 X
Ak d R R 3%%?1@:& (R T)e o GASLEREE F § R T 2T F (4
7) i35 50 ppm 2,4-D A2 nfif > 100 ppm .4 BEREE 0 PR 30 p 10
%"rﬁ‘yp%"r(zx» 7) °

2014 &= * 20 ppm o Y fdify B E% Mf;e»]&:%;;@wggg BLH A A
Moo 20ppm & W AJIZ2 X 4P o F LA EAT 0 FEAF IS K o RERLELES
i e i 4 p S ESEI RREIRIIE LA RO R RIS
SR (2 8) o indHL B B ¥ 25 ppm 2,4-D AUT 0 Bk T4 13 p LR AR

ekl
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F o330 p L RGBT (R 8

o~ R AR F R Y 2 24-Dif ¥ kR FE%

2012 & pzEfL #d @ 2,4-D % RoAE AT RE S F 22tk o B4 * 10 ppm
L RIL 3 PR b RIL(E ) A LA F EAF 20 KRR N LB ES FF 24D
BARE R EF IR AR (£ 9) * 25 ppm 2,4-D ﬁ.ﬁwﬁ BEFaGc: > THEFIBRE A
Md B E R X pEE (k9% 50 ppm 2,4-D scdk { 450 * 100 ppm 2,4-D * f 45>
is '?qz MEBMpEeEEEF L BITEARF (L9

2014 & * 2 k& 2,4-D %% 12 100 ppm ¢ %ﬁ Bd 3 p2fiyy > & * 2550,
100 ppm 2,4-D kB 3 A2 4 €45 & €45 15 % - % %WISEﬁHﬁJ5mm24D
BHF IR AT FRE(F 10)-* 50 ppm 2,4-D E4HE F hiniE ok B 25 ppm
feuk 4o (e 9 2 JE (& 10)e B F 100 ppm 2,4-D Jeii B % F b ek i 30 X (£
1moﬁ@30%%’?ummm2¢Dﬁ@£§%%’ﬁf%%%:@%ﬁﬁﬁ#%
F(E10)> A MEFRIEFI AR - DREPEL -

S i B Rk

2014 & jplzke ’,T% WL @ d ey B 2% o 5 F % 25 ppm 2 2,4-D a2
51220 ppm & F i 0,2, 4 P > & 3 AL kSR * 2530 2 58 % 0 mEA o B
LIS 4P e id BARP AT INES AR 20w G HBRETRG
1) B4Rt 13 p LG Bd 2 - wp ' HRESF FRM - Livaisd g2 (% 1)
PR SERE L F LA o FIFRS 30 P RAREER LS g D HEART F 2 A 1R
B R (% 1)

2013 ERBRF Y EZAEHS R EI NS F SO REFREEF I FDY
Fox £ 22 ()7 * 50 ppm 2,4-D % (2) 2,4-D 2_ ¢t e PF4c 150 ppm 2. & fxiz @ o
@ﬂ%&wtﬁ§°§&£?3iﬁ’ﬁiﬁ25%o%§123%gﬁﬂiﬁﬁﬁ
a*/ b¥iE o ¥ APFFR 23 B MR ASGF I 2T F o B Sipl TP A F e g
P E TG g atEy a¥/ b¥E (R 12)c P G 'a?}’, AU L I S
B d FROF R R4 o e f F R eang F RN A AT R B (F 12) L
Haxgko

- a~{'fpiél_$ 2K BBk
B PAok RS EHR RS  FRPARE VPR TS BRI
HA R GRS > W AT s SR BIGK C EE B o BE Y B R Al
WERT R ’:T}‘ Fﬁﬁp’bﬂg
oA dhendE RN %ﬁﬁffu? (£ 5 ¢ % oddF &k 2 2R i} chjp $t 3
SAEL P R AE - S ARG oMM FRAPEFR(LAZE
iR ke kA o Rehk iAo id chife@ A e F AL el
iﬁf&%°&%$Eﬁ%&ﬁ%%ﬁ:?ﬂ”ﬁ@ﬁﬂﬂ¢ﬂ?°£ﬂ&ﬁ%%i
BRRRT » B REM e oo RS AT SHIROF BB K
éﬂﬂ?ﬁﬂ’?ﬁQVUi%i°%§?ﬁﬁﬁ%ﬁﬁwgﬂﬁm%&%$5ﬁ”iﬁ
Ke¥- PERY o - % ExF7Fd S Neng ME R~ PE RS 2P B %R
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BARRIRE R AR @R PE R EF TR Gl I F(R)Y R
Y‘ﬁi'!b\fﬁfé‘ﬂﬂiu’ﬁfﬁgi“fﬁiﬁ‘”iﬁﬁﬁ—l’\ FREE TSR RO HFIE
BERCOy(57mgd)kRESW2 g - f FIBAPHER > * %4 b 53
FoRFMFFLI2 PR 24 - X PIITERRAELIR -BREF OET e
B LR TR R F U EAT L oo EAF PR B S o BE KR
R S RisHr ISCALRBESFH AEFEFH, 2823 2% 52 -’:fn;ai
BEISCR? cnd & 59 -

W

* 2 ’fp B R R }I?e F 53k A 24° ~30°C 2. & (Barmore et.al. 1976;
Grierson, et.al. 1986; Mayuoni and Porat, 2011) - ] % (2007) % 25°C i#.4 fi4 %% 245 -
AFTE R 25C(#270) 1 5 ~ B & e ﬁ%*%’*5¥w1’ﬂ“%m{§
TR R AR RS BIFFLY BECBALAEVELR S MBEIAF G T
(Grierson, et.al. 1986) « 2% 7 * 9595~99% » % % 24+ -

B * o aug ¥ ER ’%'}f%v‘ ¥ 5 # F o b4 Mayuoni and Porat (2011)35 4
ppm * %1% ¥ Jahn et.al. (1973)4p 5 ] 10 ppm * {72 Petracek and Montalvo (1997)
ip Sppm * %3 A # i Barmore etal. (1976) 45 1~10 ppm * 74§ % 5 Grierson, et.al.
(1986) 4p 15 ~ = * 0.1ppm~+ F x> F b = F %% 5] 200 ppm © Fl2 k& 4 §
§ 4 4u s )51 Az 2 B (Brown, 1986) » B4R 9L 7 F & h% kR o £ (2007)* 5 e
10ppm 3 fidd > % 3R o 2 FE* 10ppm 5 A+ > DEHRLF A P #F%
" ek B o @qéﬁqiﬂwﬁhﬂﬁﬁbqvwﬂz@gﬁﬁﬁ%b?ﬂ%ig*pb%
RREBF BB EFAERIAEF RRBUE TR TG FIRAY £ M4A
FPEHLBoFSLEY FULJTER BT B LD A H LT T ’&?ﬁ,‘w%}\ﬁLIOppm ¢ B
AFTF %% 20ppm F & T ke % 20 ppm £ 10 ppm B RRAF A R AR T A K o 330
6‘%2}*1"17{%?3’_%—%3\"]??_5 PIZ &m 2L SR RH e Ao @ D g R
i £ k¥ (Smoot and Melvin,1967) - »#1 § $t¢ i AJLPE R chk B F RepHk i § o

LM T R F (R RE)D 2,4-D FFAILT § oxhr it ¥ (Grierson, et.al.
1986) - $1% (2007)7* # R 2,4-D ¥ M FFE B fifehdk F o 2 24D 2 AT E 2
RAL e @7 s LA > 3 RFR - A L2 -4 fyo 24D ERARL
R REMPHRE EC Ts/k)ii B pEFREEL BE o

Jahn (1973)% AiT X+ % wﬁfﬁﬁ 2 Z 44 & % (Ethephon)¥ 2 i d 1 - Higek
ARERILV L F AL F R F I A D AR o T B E T B4
B F re(hg ) AR ARFPER * AR TR E S o RFAN SHAF
FARHE o RFTY RA REk o

PEY R EABN AL HRT S & SRR T

F_L
=g
o
T
N,
it
\
e

SR e g X H
¢ zajgd ; Ligd mﬁ"ﬁ_
2 p A o NG nF &R ﬂﬁ’ﬁ%?‘ﬁ@im el F Lk

1. EF R 1SCHRrREE Y » RiFh d~
dRAR YT F 2% A A
|

F_*

Pl



@

R L EEE S T
NG R A B AR - Fﬂi&?;\;;gﬁﬁ—,@ig % o 84 pEsE 25°CE
95% RH = % ¢ ~ /ﬂ}iﬁ%iiﬂﬁ cHF BHHEF S WALEN CO kR A B
FI 59600 b 5 A E = B FOpE 4~ if B ehe Jﬁ&{iiﬁjﬁﬁ .

RA¥F* ¢ s @Y * 10~20 ppm k& - B PFRY 4~5 P o BB IR DL €
BEG T Lo

WA 7 * 10~20ppm ¢ % d > TP 3~4 P ikFRCPE g R A X T R
100 ppm ¢ ’;r% ' R R Ed 2~3 P o

fr{Ew * 20 ppm 2 G @ > FEE3~4 P o

LG - LEGTEF RS ART ST o B B 24D BILT 124 A g R
e 2 d o @B ARG Y AR * 10~20 ppm 2 4 84 FEo 2 F 25 ppm
2,4-D i&%%’ﬁ ;% 3] 50 ppm <% { % o fi4q ¥ 100 ppm 2 4 84 g5 E* 100
ppm 2,4-D k% F € L 2% 0 2,4-D AALFFHL B * TR B RIZ YA 0 3T
AYRFFR TSI T EEAT SR RIR I

Fled L4 F ok otk 0 B Y RERRPRR Y BREER L AT
JLE i o

B E L R T L 24D Bk 3 Y %GR NRARE 2 -
F o I B E S NG BRI v i o
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11.
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Flo v ~FAng > Fg e 2007 Hp Y C LS 2 on k0 gx o 2B FR
53(4):395-407 -

Flhe i F A BL 2005 b MBI AL DR L ETHEE
2 g0 o ¢ WEE 51(3):217-228 ¢
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% 1. &R 10 ppm ZKBER 500 ppm falfi i 2 RUR

BT =809

A H A B CPEEER0) BB LL(%) S FZ Hunter b*{H
Lt i - -
&R H ZM3H 553 15
L4 H 70.8 45
Zf& S H 90.5 95
o Uz
&7 H # it 53 0
ZM3 H 55.3 15
Zf%4 H 79.4 65
ZM&S H 90.5 95
o Uz 19.5 0
Rz 15H H it 184 5
Zf%3 H 58.2 30
Zf%4H 89.4 80
LM S H 94.0 100
T Il 68.6 60
Rie24aH ¥ it 64.1 55
Zi%3 H 80.2 75
Zi%4H 96.5 100
Zi% S H 96.8 100
ft 1z 99.3 100
BRie3sH ¥ i 88.5 85 52.8
Zi&3 H 94.2 95 53.8
L4 H 98.4 100 55.3
Zf& S H 98.2 100 57.0
o 1z 99.8 100 57.8

"R R R 20 SR SI(E -
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R 2. AFRE LR O R RGE R 2 2R

. (B TIIMEE R \
s HI ZMERE FIRIL(%
VSRS 2 o FERI0)

GREFE)  oom?  80-100% S0-100% RS 1B BeEE fg) ?

8 0 0 0 100 0 0 0

10 68.8 100 93.8 0 0 0

100 100 100 62.5 0 18.8  31.3

500 100 100 068.8 0 438  31.3

30 0 81.3 87.5 100 0 0 0

10 100 100 100 0 0 0

100 100 100 12.5 31.3 -

500 100 100 18.8 56.3 -

60 0 93.8 100 100 0 0 0

10 100 100 100 0 0 0

100 100 100 12.5 37.5 -

500 100 100 18.8 68.8 -

' R E—EE AR 16 B2 E -
HEF4&E4E 5 H  BEEETES 25 ppm 2,4-D (35 3 434 -
B Rk o A -

s A St e
P REIRIEE - E

S s iyt

BT
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% 3 R[EIRE 20 R AT P R i S [ A B 26
PR 2R 5 PrEss s 06
g H Sy FEIR
S (ppm) B4y HR(%) o)
3 : .
FEHEHE) e (D) 80-1009¢  50-100% 4F fEEk (&) VR (ER)
7 0 (¥HHE) 0 0 100 0 0 0
10ppm 5 H 100 100 100 0 0 0
20 ppm 5 H 100 100 100 0 0 0
100 ppm 3 H 03.8 100 100 0 6.3 31.3
100 ppm 5 H 100 100 75 0 75.0 18.8
30 0 (HH8) 100 100 100 0 0 0
10ppm 5 H 100 100 100 0 0 0
20 ppm 5 H 100 100 100 0 0 0
100 ppm 3 H 100 100 81.3 0
100 ppm 5 H 100 100 43 8 12.5'
| BB BT 16 e T -
D ZIREE R 2 FRG  EEERT—HAC S0ppm 2 24-D 250 3 44 -

C RIS R e R AR B

CRERHEA 187 % HEEH -
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4. WRECRTDIREDERE 24-D BEE RS R ER

- AL HEH 0 ppm 2,4-D 25 ppm 2,4-D 50 ppm 2,4-D
SR
(%) (%) (%) (%) (%) (%)
2013 6 2.5 - 0.0 - 0.0
33 20.0 - 2.5 - 0.0
60 35.0 - 2.5 - 0.0
110 65.0 - 32.5 - 10.0
2014 8 62.512.9 13.8%6.3 725150 1.3*1.3 76.314.8  0.0X0.0
30 40.019.1 20.0%5.8 725150 1.3%1.3 76.314.8  0.0+0.0
60 38.817.5 31.3%7.5 725150 2.5%2.5 75.015.8  1.3%1.3

bR 2013 FEAVEUR R TR 40 VI 0 2014 2 BdB R 4 EEZPIIESD.

FEE20 £ - o

PRI RA S - BEEME - RAIRIHEE R e b R B
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5. BRRECEARE SR T IR U R B R i R S (1 2012 R 25D

yaRE e HAER UL s e HAER UL P e HHRUY

sEEEE R BT ek 2800 Mk 280% Mk =80%
%) EmO) (%) Emo) (%) %)
FlrEH #H i 13.7 0 - - 50.8 6.3
Tt U 25.9 0 - -
WETH BB 232 0 i . 513 9.4
% W 375 0 i . 710 375
Z¥%2 H 51.7 34 678 %7 715 52.6
Z¥E3H 763 533 809 672 834 82.8
2554 H 80.9 799 859 883 913 100
REl4E B B 782 63.2 i . 894 92.5
% U 893 948 i . 954 100
ZJ% 2 H 88.0 860 918 933 952 98.7
Z¥%3 H 95.8 00 973 100 978 100
ZJ% 4 H 98.2 100 989 100 988 100
WEAH ® O ®| 9l 100 i . 976 100
% W 995 100 i . 995 100
Z¥% 2 H 98.4 100 993 100 998 100
Z¥%3 H 99.7 100 996 100 100 100
7N 4 H 99.8 100 100 100 100 100

RS R RE 60-65 F Y -

P 25U A 200 ppm SRR 3 438 0 20 FT 10 ppm JEFE o R EFTERLR 50 ppm 2,4-D BRI o

D ORI (%0 i E R ERFTSE 2 T 5 = 8096 (%0 FRRZ A E BB i = 80
N EOE IR -
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R 6. REBFVEFICZAATA 10 ppm 20 Gk 2 B ERE(E R R 7 082 2= 5
(2013 23R

sy PRUSHS 5 R i (6 RifAH FRUSHS 5 Ry et RifAH
e P
HH(FR 1% P B AR =80% Hunter — #fEX  =80% Hunter
H%0 (%) %) ath¥ (%) %)  atbF
1 0 (E®’) 9.8 0.0 - 34.7 0.0 -
2 7.9 0.0 - 36.2 0.0
4 9.2 0.0 - 37.4 0.0
5 0 11.0 0.0 - 40.1 0.0 -
2 35.2 0.0 - 67.9 26.3 -
4 65.1 38.1 - 77.8 86.8 -
8 0 26.4 0.0 - 56.1 0.0 -
y) 52.1 2.4 ; 71.4 50.0 -
4 76.5 61.9 - 86.3 94,7 -
15 0 55.1 14.3 - 78.3 71.4 _
y) 86.3 92.9 - 89.6 100 _
4 92.4 100 - 95.5 100 ;
30 0 98.4 100 0.5240.05  99.2 100 0.6010.03
2 99.4 100 0.5810.08  99.8 100 0.6510.05
4 99.5 100 0.60£0.04  99.9 100 0.6610.05

' TR (96) K = 8096 (196 B By EFEFE 35-42 B2 S o AR AT AR 25
ppm 2,4-D BRI o
PRI (90) TR R EIE EIRATEE 2 T =80% HE(%) feikm R E
=80% BHEFE ZEEE -
* Hunter a*/b* S35 B FREUGE 12 522 SF454S D, -
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# 7. F 100 ppm SRR 2 G ORI > R R R R g
——_ ) ER AR R US> R i B R R
aF A H HA =09 E = Q09
BHE  EEmRg) i f(015%(96
BEER(9%) %) RE(E%(9%) %)
LI hRE AT 2 - - 64.13.7 8.418.4
3 28.0%4.7 0 - ;
ZIREIRGEE 2 ; - 91.042.1 98.3+33
H 3 00.442.2 95.0%3.3 96.9%1.1 100
4 97.7%1.7 100 99.540.3 100
5 98.940.8 100 - ;

_, 2 - - 91.7£1.9 100
RiSH G 93.742.3 96.743.9 97.941.0 100
i EAE) 6 H s

o) 4 - - 99.540.3 100

T 5 98.90.8 100 - -
175 (%) S (%0) 1&75 (%) &5 (%)
®E 1 {EA 2 - 5.015.0 0
3 5.0t 33 8.348.3 0
4 8.3t 6.4 0 20.0£5.4 0
5 15.0t11.4 0 - -
g 2 (8 H 2 - - 15.0f 6.4 1.7x1.7
3 183t 33 10.048.6 16.7+ 8.6 0
4 13.3£10.9 50433 25.0%11.4 33433
5 3174114 8.3+6.4 - -

| RPEE R 4 EE 2 PIFESD. FEE 15 R - Aslli s REE O 50 ppm 2 24-D &

B o
BEEE
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% 8. Ml 20 ppm 2N ERiRT 2 R R R 2

it ¢ egee) RIS ER U R PR OIS B 2 AR
aFAH HHA , ,
HEL BEER(%) =80% (%) BEHEAR(%) =80% (%)
BEssEEH 2 66.414.8 16.7+15.9 77.3%1.5 56.7+3.9
4 81.6+4.9 7841207 87.513.0 03.315.4
4 R(%) R R(%) (%) 1EEER(%)
15 13 H 2 80.0t 9.4 0 717t 33 0
4 73.3£10.9 0 700t 6.7 0
1% 30 H 2 65.0£10.0 3.3%1.9 60.0£10.9 0
4 58.3%11.4 6.713.7 55.0+14.8 17417
1% 60 H 2 48.3%119.9 3.3%1.9 48.3+11.4 3.313.3
4 46.7%14.4 8.313.8 40.0+14.4 6.716.7

D RPEIE R 4 EE 2 PIFES D, FEE 15 R BRI H G N AR Ry 19.5
% > FEENATAS 37.8 %6 o NAHEEEHTA 25 ppm 2,4-D B -

BEE

| A

SR % JERIRE Z R R Pk E s ek P e R -
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% 9. NEPEE 24-D FEHEEA 10 ppm ZJ G2 RIS fREERER

EEGEEE  24-DERE  JfEEHE Bi% 34 HEHd

(ppm) (ppm) H g 555(%) a7 (%) (%)
0 0 0 0 442+ 57 45.6x11.4
0 0 3 0 47.0%x14.2 44.7%£19.9
125 0 3 0 66.3t 6.3 53.8122.1
125 25 3 61.414.5 5.0% 4.1 5.3+ 45
125 50 3 78.119.0 2.5t 25 25+ 25

125 100 3 83.213.6 13+ 13 0

| R EEE R 4 EE VIS, » FEE 20 R o AR Z N TE R ETERIL -
| ER RSB NE IS RSB RN -
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%10, REDE 24-D FEALE 100 pom ZKEfEE 3 H 2 AHHRARERUR

AP

-/ 214'D :E\E}_ﬁj ke e g o
(& H R LR (96) RO  EERERO)
(ppm)
)
5 25 65.0t 3.3 0 0
50 80.0£10.9 0 0
100 96.7+ 6.7 0 0
15 25 23.3+11.5 26.719.4 0
50 483t 6.4 6.715.4 6.712.3
100 70.0%11.5 0 0
30 25 0 18.3%11.4 16.716.7
50 0 8.3t 3.3 6.712.3
100 267t 94 0 1.711.7
60 25 0 16.7112.8 23.316.7
50 0 8.3+ 3.3 6.712.3
100 0 33+t 19 1.711.7

D REE R 4 B V9ESD. HEE ISR -
"R D TR IR T 2 R -

D\
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11 PRI AT B0 3 45 KR OIS Fl 2SR o R R SR R s

A H 3 ESpS ZIHRHEE 2 H ZinHEE 4 H

EER =90% oK =90% BEoR =90%
%) © HEE%) (%) (%) (%) (%)

fEEstEH 572 0.0 89.8 66.7 94.2 96.6
Fiz 13 H 89.2 84.0 92.2 93.3 97.3 98.1
Fiz 13 H 72.0 0.0 533 0.0 534 0.0
1% 30 H 44,0 0.0 30.0 10.0 20.7 15.5

VBIHEAH - MG 2 HAL R ONEER 4 HAHRH 25,30, 58 B MEEE o FHhE]
15 Ry S R SR BGRB8 - Al REEE 25 ppm 24-D JRB 5 20
ppm ZJF

SEHR 6 o
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% 12 NIRRT il 73 &k (0. 2 R A 150 ppm ZRU R B ET 7 1% (038 S R

-7
e EAJiE TR

(i HED Hunter a*{g Hunter a*/b*{E Hunter a*{g Hunter a*/b*{E
0 14.5612.15 0.213+0.033 - -
1 24.26%1.84 0.336+0.032 29.19%1.65 0.40810.028
2 31.32£1.92 0.457%0.040 33.79t1.51 0.508+0.029
3 33.83+1.47 0.568+0.042 35.48%1.56 0.602+0.039

LA 2(%) e %(%) L2 (%) e 25(%)

2 773t 4.6 27123 60.0x14.4 12.0£10.6
3 50.7£16.7 10.7¢4.6 34.7%12.9 32.0114.4

| RTEE R 3 B 2 PIES.D. G EE 25 e BREERIL S 50 ppm 2 2,4-D R -
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Bl la.idd #engRiFe B1bwd %5 25 RIF-

Bl 2.5 L Rigge ’TF #d 0345p 2 Fieitd £ S5HaII(d 21+ 5 517) i
7028 Frgo

aasterd

B ten%Fva ek d 2 F AR ERAE L FE L EANF A

=
w
W
H F

~.
*&i\
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1d G-ck

1d G-2d

15d G-2d

-

1d G-4d

1d GY-ck

1d GY-2d

8d GY-2d

-»> 9 O
- & >

-

1d GY-4d

5d GY-4d

8d GY-4d

15d GY-4d

@4.6":{;%’_3 e BA AL HRLF 2 HHEE od 212+ 47F 0 1d~5d~8d~ 15d %
TR EES IS8 I5pP %A Fod FIT 652 G&EGY AEAFHEIFL S
Rppd »BA N LT HLEF [ -ck,-2d,-4d R R Ao ES RJE b%}%@ﬁ-’_z pgedp o




Studies on Practical Degreening Methods Suitable for
Taiwan Citrus Fruits.
F. W. Liu' and Y. T. Wang’
' Department of Horticulture and Landscape Architecture, National Taiwan University.

? Department of Crop Science, Taiwan Agricultural Research Institute.

Abstract

This study was aimed at finding practical degreening methods which would be
suitable for ‘Eureka’ lemons, ‘Ponkan’ mandarins, and ‘Liucheng’ oranges produced
under present agricultural and marketing conditions in Taiwan. Conclusions were drawn
on the basis of repeated experiments on fruit maturity at harvest, ethylene concentrations,
duration of gassing, 2,4-D pretreatment etc. using a small polyurethane board constructed
cold storage room with an additional ventilation door. The room was maintained at 25°C
and 95% RH with small fluctuations. Ethylene was added in batches. The room was
ventilated periodically just frequent enough to keep CO; concentrations below 5%;. It
seems that similar facilities and methods, except bigger sized degreening rooms when
necessary, would be suitable for commercial use. Lemons could be degreened promptly
by exposure to 10 or 20 ppm ethylene for 4 to 5 days. Exposure to 100 ppm ethylene
caused severe button damages. ‘Ponkan’ mandarins could be degreened by 10 or 20 ppm
ethylene gassing for 3 to 4 days or by 100 ppm ethylene for 2 to 3 days. Half-colored
‘Ponkan’ mandarins needed 1 to 2 days shorter gassing time than the fruits harvested
greener, just at the color-break stage. ‘Liucheng’ oranges degreened rapidly in and after 3
to 4 days of ethylene gassing. Ethylene degreening inevitably hastened fruit button
senescence. Pretreatment by dipping in 25 ppm 2,4-D solution was an effective remedy
for the problem. Higher concentrations of 2,4-D seemed necessary when higher
concentrations of ethylene were used or when the degreened fruits were kept for extended

time periods before disposition.

Key words: ethylene, 2,4-D, fruit button senescence, lemon, ‘Ponkan’ mandarin,

‘Liucheng’ orange.
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SALEERSELL TEBIURLFE

3L EYE
CERE RN Y Xy

1 &
#s ¥ (Litchi chinensis Sonn. cv. Yu Her Pau) 5 & 8 & & (G/RR 4 fd
E 1% ¥ (shriveled-seeded ratio)* # & 7 % 2 RRE > T R R A
CTRAFEEFEATIM c ARFE LR BREIEFHRLIET ok
EPEER SRS TR SN S O NVEIRN- S P ERUSTE
AEREHME MRS E R PR RIETN R R R g T &8
FBF AR o BT RS+ A~ 5 tr(normal seed) ~ /] % (small seed) £
Pk VR FEF2ZETLR LML B T AP - Blwie 2

= 3 %2 % (embryo sac) e 3 o F -8 11 % > S g B4~ o IR 3925 (nuclear

'3

ﬁt

2,

R

N
TSI
A

(w,

type endosperm) e o B {8 15 X £ 20 % ¥ R4~ ¥ 2w %3] 2 (heart stage
embryo) ¥ "2 5 3 (detached embryo or free embryo) I % o ;& i "2 5* (liquid
endosperm)p B f-ié B FA2F AL P AR Iz F 4 F WA O ETRELEFET AR o
EPET A P RR TS S LR BRI ETEY AR %
PAETRE S R R IRESOFTEA AT RERYALEENF
B B 1430 194 (desweeting) o o *HEF2ZEEL ~FAE K p
EEFE SR FETSS 2804 %5 284-55-219-1.1g% 76.8%~17.7% °
TP ERF A 247%2 173% - A P2 59 - S ABFEIELF N e ER
*(P<0.05) RE %5 B2 *F F& TSS 7 £(P<0.05) 4~ %] & 79.0+0.3%£
18.0£02% « EHi %2 BT EHHEE S A E %P £2 TSS s &5 40 M
(r=0.49-0.64, P<0.05) > @ £2 % p X & § 4p B (= -0.42, P<0.05) - A7 7 FixEp'
X j7 & "pPT Y (abortion) & 5 E A 4 OB > Bk 2 R L EER S PE P G
Mo Tl 2 P ARG EE FCTSS 72 B S S RIE -

BASS © A ZAr e B A s B P R A PADAT - R

RPTT ~ R F FH AR A T
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N
# ¥=(Litchi chinensis Sonn.) & I # 4 ¥ % %1%1— AR A Ak AR O
ERLBAN A F20230RF A %S 2P REsH R~ A28 BW2 U A E
¥ (5% » 2004; pE% > 1984; Stern and Gazit, 2003)  ig2012#& i+ > 5 #3832 5
11,6388 » A & 581,14320wp > 4 iiﬁ*ﬁ‘_ﬁ I AEARSAEL- B FE
GO R E(REREH2012) 2 E O ARES 2 S AW P
5" TAZI6Y FA(BEE 01984) B sk~ REFB CBAIRRETFRR
Mk B2 EZ U NRE 5 582 < A4 5 f8(Chang et al., 2009) 0 H 32 5 F
2 e (E20~25% (56 % » 2012) » £3,0002F o
"TREE'FART ST RRS ARG AT F L (3R 1999; B > 1984;
Menzel, 1983) » 7= 3 K 4% 5 (shrlveled-seeded ratio) % &+ (5% v 3 > 2005; & > 1966;
50 1988) % % o 2 "2 B B § Al (polygonum type) & F = B imrE 2 N BE(F o
1990; Mustard, 1960)- Stern et al. (1996)3% 5 & % 2% 7 & - & ¥ B* w2 (synergid)
2_“r & (egg apparatus)¥? {& 1% (polar nucleus) ; @ Zeng et al. (2007)4p 4% L = - km
ey g 3 of ek g 24 R ¥ (abnormality) ~ % ¥ % 5 (Mustard, 1960; Mustard
etal, 1953) « "2 jF ¢ E LA T AP D KM SRR S 2 2 (% 2 2000) » 24
HAZREF2HF TG ~ERE -
B+ FTREPEETFE2F T 5 0 kK25 (liquid endosperm) 2 + F
¥ A 2 gibberellin acids ~ cytokinins£? auxind= & » #%& & 4~ #f ¥ % % 3_(Huang, 2005;
Varoquaux ef al., 2000); @ #4<% §F ¥ &+ € &32.417% &% 4 < {2 (normal seed)
[ ¥E 8 E % % £ = #8(Stern and Gazit, 2003; Stern ef al., 1993) > H ¢ ' jm e ' &
%5 5 12%-52% (% 0 1966; %% » 1988; Chang et al., 2009) » 3 ** % %
2.0%-1.8% (& ° 1966; Yen, 1983) » 2R £2'47 5 #&' (55 » 2004) ~ 't27&' (% ° 1966)
o'y 8¢ (Yen, 1983)2.26%-80%4p 12 > % § B fdanfiin REHF ST -
FHRERITAFFEAFIVETCREL A S A E 5 5 (Huang and Qiu,
1987; Huang and Xu, 1983; Yen, 1983, 1984) » iz % F A E fr&F o 7 b &%
FevE T 2R G FRIR r(&E'frﬂz » 2004; Chang and Lin, 2008; Huang and Qiu,
1987; Huang and Xu, 1983) - { ‘ff’:j-(ZOOS)F% 'R AR AL R
AF A HERETNAEFPE "2 e BB g TR e g
AR AT VEEEF e F AN RES A A RS VERET &
FEFRER T

LI

$E S RRER Y B R10-11E 2 L F R R R R AT
W SRS AR T Y RAHL S P ERAAE IS TAR LN EE S
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R a s FR - LFL BB+ VE P REFLEFETLE 28
RS AVEEER ST AR B ELRE SR E TR R &
B VAT ST 2L LR EP TR 5 SRR 2

TR T e AP B ik df o

N e e
BRIV FISRG N 10-11 & 22 7 @ "2 4 % F(24° 01'N, 120° 64'E)
EEERIFSAFR B 40 AR FEFIRR L K$ K N AEN =
bR SR S S B B (FHREE S 5 X Sme k3T 2012
2013 # & £ = 3 2 33 4 = =t #'(three successive flushes)z_ % % 4= (bearing shoot) °
117 AE etk g 2k 387k 4] 4 (girdling) » 56 130 H o L pi 2 & > 3 iR
BT AN EHARYSmm e

(—) "2 v &afE+ 3
2013 & 37 2 p 2z »iE %385 (completely randomized design, CRD) = 3¢ »
EERFHRPM RS RS pTZ SEA R DR A F T R 3
T4 P BT AN RETSE 23 A EE- K B2 ETE 9 % o ."U’J*?Z."“/]tf—i
oA BN BN AR R FFE ST R

B LI

&

I em g5t e B2 $k4 > 12 F.AA. (1.2% Formalin: 5% acetic acid: 45%
ethanol = 1: 1: 18)F %_» M § {5 » L iFpF & TBA(t-butanol) & 7%t -k » %
T At ¢ oo 7R A2 M B0 12 10%H b i o S5 SN 2 B 8 (Reichert
Histostat 820, AO. Reichert Scientific, Buffalo, NY, USA)*» 5 (5 & 8-10 pum) °
B P18 > 11 Safranin O ¥ Fast green % ¢ > % > L 5 R ™ B o

2. BAZ P DR R MRS R  BBRRERS T EE R FT X
LT R AR

() FF R LML YT

PRt 2014 £ 3 7 20-27 p B 7= (anthesis)e > [ & 5% T § 12 CRD * 3¢ >
EERFRP R R ERpiT2 1] £ 2 T R0 F hEB B (cluster) = R AR
T2 5 £330F <3067 SP R RERIT IR E- R FTE
Y BRAFFR S ERRT oA SR EPERTIHET > 231503 A
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A%

ERe
a3
4.

(=)

B S L) T 2 S

B R RIS T U EREF = (500-196-20, Mitutoyo Crop., Kanagawa, Japan)ip| &
R RS

(a). % 7 %= (length) °

(b). * F # i< (width) -

(c). % A} 3p H(fruit shape index) = U3/ 45

* & 0w+ X I (XT220A, Precisa Gravimetrics AG, Dietikon, Switzerland)
FEEF 5 A %P 2483 2 @ £ (fresh weight, FW) o
(@ PPEP)F =[P P(EP)*#E / 5% F & [x 100 -

% Stern and Gazit (2003)£? Stern et al. (1993)2. » 55> ;2 > 8+ & 82 920
P HRAEFLEIRMET AN g2 PR s TEF N L g 2 Pk &
2 B EEZf

w

BYAMEAH(TSS)Z £ ¢ 17+ 794 & 3 (PAL-1, Atago Co. Ltd., Tokyo,
Japan)R| £ % p % o vi¥oRREGFER o RIEE 5% -
BFVEEEFST2ME R n g SF N RA G REF LR
EAP S IPEEP AV REEET R A RF EL ML RS
RFTEEFFRE % FETSS 222 4p0 L o

A4

* F &~ 4514 SAS 9.0 (SAS Institute Inc., North Carolina, USA)2 PROC

GLM it {7 H 7]+ % B #c~ 7 (one-way ANOVA) » ¥ 1 & | & ¥ £ £ (Least
Significance Difference, LSD, P <0.05):i& {7 \* $i o 4p B |+ 4 47 B] 12 SAS 9.0 (SAS
Institute Inc., North Carolina, USA):i& {= PROC CORR » 3* & Pearson 4p i % #c¥7 &g

Flri R

o
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BERETEF S R FEROFET "o AT 55 5w E (R la)o
2% £ 5 A K TR4% (integument) fw *2 o 3k 3¢ (micropyle) “F i Bty hzk It R
(obturator) (B 1b) » 5 Hjb#raigid o F i A X (FLE 48 & )7 UF R =
R B EP R e 2 B AP Blete (B los2a) 0 B
2R o FHEEEY SR B 11 X g TE 4L 0 23195 (nuclear type
endosperm) 2 5% J1 IR > S2 R 3 K hw e BE2 254 (free nuclear) (] 2b) -
AR B 85% (£ 1)t BT 20 % o T M 2 P IS 10 A2 & km e BE(R)
2e) o B 7 4~ #p 2. < %K 3] "2 (heart stage embryo) & BUR@I;TV)L AR AT P PF
B2 G A W] A TS 15 X 87 20 % F (K] 2¢~d)° f‘i‘ LR 143% (% 1) o

MRS R T RARRGE RIS 0 35 S B4 0 g
P LA BRET RBAFIFITRRTEIREFTAZ AP P2 EPE
(RS Bt 7 PARFENR-FRAETE 10FFT =+ # 7 (testa
color-broke)bt’ B+ AE s 0% me s 2T ILEAF S/ 5p

EMBETR S RIS B4 FAeV R TSS ¥t oa BT
14 i¥ 1) 3512 4 (desweeting) 3R % (5] 6) °

C)*?ﬁ%%ﬁﬁﬁ%ﬁﬁﬁ

P2 RN R EFTERAT LN BERF LR
(2) 52 HFLE ST Y5246 2435 %8 P2 5FH 5T
AuE 3758 386 mm 5o FE~FAE S E B I EEER I
TSS z &R~ %% 284~55~219~1.1g% 76.8%~17.7% - %7 &fa+ A% ®
AHEZAPE ) PEEEREE /ST 0 Bt A8 5 40.0%-73.3% ~
6.7%-40.0%% 6.7%-36.7% > T 325 58.0% ~ 24.7%% 17.3% (% 2-~3) -

e 2 EEFZEFTRE R pEES P HELLE I pE o H Lo
%ﬁ3Tﬁﬂ1mm~LMﬂOﬁ2Lﬂﬂ2g:ﬁJJ%ﬁ%i}&?\%Aﬁﬁﬁiﬁﬁ
BT 4% & B % (P<0.05) 0 A ] % 29.1+0.3 ~ 5.7+0.1 22 1.4+0.0 g (% 3) - &
Fi% 2 8+ @ £ 5 (P<0.05) > "—’F—' Sp FETSS 28530 A %5 06£00g-
79.0+£0.3%%* 18.0+£0.2% -

SRR PFEEERARZSES S AL s R £ R 2 AR (P<0.0001) 1 &
Aulh 0.83-0.88 27 0.97-098 (£ 4)c A F 2 FA LSRR E T PH
(P<0.0001) > r & 5 0.68-0.80 - &+ £ A2 % & & I 4p B (P<0.05) > % & % £ & {

SN

EN=
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H(P<0.01)r @~ % 7 0.26-0.57 22 0.35-064 > @ LW Ef ¥ 2B o 1528
IR E2ZE A EE SR FEFAPM or B4 B 5 -0.43 (P <0.0001)%-0.34 (P<0.05)°
MEPSRELE B F2 B3 85 ST LM 1 B 425-041~061 (P
<0.05)  fa& %S miphd o PEEEP RIS £E M or &
A5 0358 049 (P<0.05) B4 %+ €2 TSS 4 £ 5 Apk o1 25 0.55
(P<0.01) »

'Th e ' mEER LA s A (carpel)F ok BT LK L2 §A—HEI T
#U”mﬁﬂﬁﬂ%?’ﬁﬁ“*ﬁ4ﬁi’i*w¢@mm&ib%%MMwa
end)*x 32+ 5T & R FF g B e 7 frlwie ~ 2 imie ~ F R w7 (antipodal
cell)£2 ¥ & ‘m*z (central cell) % = 1 fm#z ¥2 N i %> ¥ > Mustard (1960)£ 5 (2000)
2% g2 AR EF RV EDEHE S BRERT PR TRE R R
FL (2 0 1990) °

Bt 11 = > 85.7%% % & ¥ 3]st > Jfﬁ PR 2 EELH - 6.1%
Zz_'Brewster'"a 3Rt E v fd = * = X > I E iS4 X 5 20% (Mustard, 1960) ;
"R PP E TS X 0 B O18.8% Tk R 2 X (3F 0 2000) 0 T AP HFRER X
R 23 R 0 PP RERZ PREERPANT B AR F o S E T IS R 2
oo A HP 2 BRI AR 0 T TS 20 R 2% 0 BFIRMIFHI G o i F Een
3 o ic #& & auxin ~ gibberellin acids % .4 3§ 5 > §72* % 7 % ¥ (Gillaspy et al.,
1993) > & "2 PR HLAA A% @ PEHLITR B ASPE 0 VoA IR X 4 ‘ﬁ A2 B+ o
22 Huang and Qiu (1987)% Huang (2001)3% 3 2 < #F % F (stenospermocarpy)2-
FRAR R REF R P E BT TRZGHET § BRG] 7
I¢ (Lora et al., 2011; Tomer et al., 1980) > &2 px v 2 R 2242 % 7 I+ 3 B o Chang
and Lin (2008) B33 5 " K #2848 % 7 % % > % &k L4 (source-limited) §> 4 j4] »
PR KT BT 35 T A R B S T2 PR JRPDAPF R 2 B R B
EPfa+ 2= EFEXR § R AR F HARRRE AR PRETE T4
BriEET % 278 KB ARAERIFH2 B G o SRR B4
gt F 3 BB RS F 2 pM i R B2 5 PR e P a5 ity 2 R
F] o AP B RS & AR o

'L AR T T HE S M(single-sigmoid pattern) ¥ 4 5 % A 224 A
BT OSESRE BT RSP REF T EZ BIAE(D 0 2009; 2 % 5 2003; 3

P

fetk > 2004; Huang and Xu, 1983) o #&+ &2 92(F £)eif 7 ¢ 2R it i) & >
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AEHRFF2ZRERSRE > RS PR L F - iF’“izp/)E‘v RO R )
FR2PACFTLEFAET PARTE T ERIETL
and Qiu (1987)4n #1i% & fa 5\ i & crap F 2 gﬁﬁﬁi’%#mﬁa’@#d
% %% ﬁé;fé_—r_ki’%# AFTORFTHRSFL L ERERTYAPFR L F
EF 7S] 2o A AL P OEETEY T Pl RER
TAAAES o BB o 4 PP APEE- ¥ > ¥ »f i Huang and Qiu (1987)
2_ %% o
AERERTZ AR ST ST AR H < Yen (1983):n s M +F & F
LB ERF R BEFEEAF 2 LR VRB BT LA R A
AT 2L o sk & % B (cluster)z % #)k 5 9> £ Chang and Lin (2006)2. %
5o ERFEA AN EEF 2 A D% B > Chang and Lin (2006)2- 33-34 mm
S &R B A 20 22.3-23.3 g(5R{r 3 > 2005; 5EArtk 0 2003; BR 0 1988; pEE o
1984; Chang and Lin, 2006)- ie £ 'Feizixiao' (Huang, 2005)4p i1 » + it &5 £ & + >
e gy P § i B E F1F 5 M e Chen er al (2014)35 11 2008 £ 2009 & 2.
e’ E AN L 2198 294 g ok E PR EE LA EREREE
PTG LHAET AEGEALRTRL SR VEERFET TIEE(GE
#k»2003) > 4o *F >5 auxin (Stern and Gazit, 1999; Stern et al., 1995)£2 gibberellic acid
(GA) (Chang and Lin, 2006; Chen et al., 2014)4 5 & ¥ {4 2 < & & > £ H 2% 7
- RAREPRERR  WAFLEE o
L AT P E R KB TSS SR GHA A A4
3.8-5.4~16.2-22.5 g~72.4%-80.8%% 18.0%-21.7% (3& frtk>2003; %% > 1988; Chang
and Lin, 2006; Chen et al., 2014) - A% 2 %22 4pi7 > (&2 TSS 2 £ 2. 17.7%
s EAFEE TR 16.7% 2 Ao R F 2 TSS Z 2L F v AR 4em XA
(38fr% > 2005; 5 frtk > 2004; Huang and Xu, 1983) » ##5k 5 % v ML P12 3z
PEIE % > NP RE A B (Yon, 1983)F B o < P % [ PRSI AP R BT £
BEPIELPM D APEZ P RLEAE T EEE FE AR A D F 2
ARRE B R KR WiEH o= FF2EpPEREZE IR L TR AR
BFEH AR OIFHBE SR FEAR S RBEPEFFRBILER S o
AP R PREEEP R LRSS AR A F R PR R
FALBFIHELRFNED FP005) 2R FLEA LT EEP L RELR
40 B (P<0.0001) > #;—1 DA PEER I PEERSE > 2 FIPN R L L Aeid
92 %P FR LB BB B (Yen, 1984)40 f o ¢ dem R A BT T A
» = BFEE(F 0 2009; % % > 2003; 3% frtk  2004; Huang and Xu, 1983) - Huang

L 3% % ¥ = 2 °Huang

=

n
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and Xu (1983)% Huang and Qiu (1987)i% 5 2% A B v 7 H &S p 4 £ 2977
FR A RPIT AT EAL L o rEE R FT R EX S A BB H
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Abstract

"Yu Her Pau' litchi (Litchi chinensis Sonn.) is an important litchi cultivar in
Taiwan. However, shriveled-seeded ratio and yield are erratic in relation to embryo
sac and seed development. To investigate the changes in embryo sac and seed
development, as well as effects of seed morphology on fruit quality, female flowers
and fruits were collected from 10-11-year old field-grown trees in Fenyuan, Changhua
in 2013 and 2014. Female flowers were examined by paraffin- and hand-sectioning to
document the changes in embryo sac development and seed morphology from full
bloom till fruit harvest. In addition, the correlation of seed morphology, which was
classified into normal-, small- and shriveled-seeded fruit by seed weight and the
presence of embryo, and fruit characteristics was estimated after fruit quality
documented at harvest. Mature embryo sac and nuclear type endosperm were visible
at 2 and 11 days after full bloom (DAFB) in "Yu Her Pau'. Early heart stage of embryo
and detached embryo (free embryo) were visible at 15 and 20 DAFB. Liquid
endosperm was visible by naked eye at 2 weeks after full bloom (WAFB), and
disappeared at 9 WAFB. Embryo matured at 10 WAFB, while shriveled seed and testa
color-broke were also observed. Then, seed matured at 11 WAFB. Pulp development
started at 7 WAFB till fruit harvest, while the total soluble solid (TSS) content
increased from 9 WAFB, and was desweeting at 14 WAFB. Fruit, peel, pulp and seed
weight, were 28.4, 5.5, 21.9 and 1.1 g, respectively, at fruit-maturing harvest in 2014,
while pulp percentage and TSS content were 76.8% and 17.7%, respectively.
Small-seeded and shriveled-seeded ratios were 24.7% and 17.3%, respectively. Fruit,
peel and seed weight of normal-seeded fruit were significantly higher than those of
small- and shriveled-seeded fruit (P <0.05); however, pulp percentage and TSS
content were the highest in shriveled-seeded fruit (P<0.05), and were 79.0+0.3% and
18.0+0.2%, respectively. Fruit, peel and pulp weight, as well as TSS content were
positively correlated to seed weight in shriveled-seeded fruit (r=0.49-0.64, P<0.05);
while pulp percentage was negatively correlated (r= -0.42, P<0.05). Free embryo was
observed during 2-3 WFAB, indicating an indirect clue related the occurrence of
shriveled seed is available but the substantial mechanism is still unclear. Moreover,
the quality of shriveled-seeded fruit is superior to normal-seeded and small-seeded

fruit due to its greatest sweetness and edible portion.

Keywords: Litchi, "Yu Her Pau', Seed morphology, Embryo, Shriveled-seeded ratio,
Liquid endosperm, Nuclear type endosperm, Detached embryo (free

embryo), Embryo abortion, Fruit quality, Correlation analysis
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Fig. 1 Paraffin-sectioning of two-day old ovules of female flower in "Yu Her Pau'
litchi.
a. female flower (bar = 1 mm).
b. ovary (bar = 100 um).
c. embryo sac (bar = 25 um).

cl, chalaza, & 2; em, embryo, *4; es, embryo sac, "% ; fn, funiculus,
5, ii, inter integument, P FR4%; mp, micropyle, ¥x3'; ob, obturator, IR3‘
3 ; oi, outer integument, ‘FIRAL; ov, ovary, + % ; ow, ovary wall, + 5 B%;

p, polar nucleus, #%&+%; tt, transmitting tissue, 3! ?E._*%« °
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Fig. 2 Paraffin-sectioning of embryo development of 2, 11, 15 and 20-day old female

flower in "Yu Her Pau' litchi.

a.

2-day old mature embryo sac, containing seven cells and eight nucleus.
Bar =25 pm.

11-day old embryo sac, containing a zygole and free nucleus of nuclear
type endosperm. Bar = 25 pm.

15-day old embryo sac, heart-like embryo developing. Bar = 25 um.
20-day old embryo sac, documenting a detached embryo (free embryo).
Bar =100 pm.

20-day old embryo sac, documenting the later development of nuclear

type endosperm. Bar = 100 pm.

de, detached embryo (free embryo), *5&t4; ea, egg apparatus, °F %; em,

embryo, "t; es, embryo sac, "+ % ; fr, free nucleus, #53&+%; ii, inter

integument, P IRAK; oi, outer integument, ¢k IRAL; p, polar nucleus, H&+% °
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Fig. 3 Changes in hand-section of embryo, seed and fruit after full bloom (DAF) in
"Yu Her Pau' litchi. White arrows with solid and hollow indicate the time of
liquid endosperm was visible by naked eyes and was disappeared,
respectively; while, yellow arrows with solid and hollow indicate the time of

cotyledon was visible by naked eyes and matured completely. Bar = 5 cm.
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Fig. 4 Seed development after full bloom (DAF) in "Yu Her Pau' litchi. White solid

O‘i!.n§ _7‘:':1\_.%%

arrow indicates shriveled seed; while black solid arrows from left-hand to
right-hand indicate small seed, normal seed and shriveled seed, respectively.

Black hollow arrow indicates the time of testa color-broke. Bar = 1 cm.
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Fig. 5 Fruit and seed morphology in "Yu Her Pau' litchi. (a) normal-seeded fruit; (b)
small-seeded fruit; (c) shriveled-seeded fruit; and (d) shriveled-seeded fruit

with embryo (cotyledon) abortion. Bar =2 cm.
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Abstract
Establishment of quality seedlings production system for Eggplant.

Lin Shang-Hu

‘Extra Long ’and ‘Kaohsiung No.2’ are dominated cultivar of eggplant in south
Taiwan. Production area of eggplant is Pingtung and Kaohsiung . The seedling price
in 128 plug for organic plug seedlings and conventional seedlings has same price, NT
$ 2.5 per seedling. Main sales channel of organic cultivar ‘Extra Long’ are retailers
chase or self selling, about NT$30 - 40 per kg in 2013-2014. The conventional plug
seedlings of three eggplant varieties ( TSS No.1, Extra Long, Kaohsiung No.2 ) were
better than organic plug seedlings. Sixty plug seedlings were the best performance in
two nursery models. Therefore, 60 plugs were used as organic seedling production.
Fruit yield, fruit weight and fruit numbers in organic cultivation were significant
differences in five eggplant varieties. Fruit yield, fruit weight and fruit numbers in
conventional farming group were better than those in organic farming group. In
addition to, cultivars ‘Extra Long’ and ‘Bride’, except for diameter of fruit and fruit
length, have significant differences. Yield ratio in organic group and conventional
group was 1:0.6.1:0.8. Three eggplant varieties in organic cultivation treated with
dwarfing showed that fruit yield and fruit length in the control group were better than
those in treatment group. Yield ratio in control group and treatment group was
1:0.6-.1:0.7. Three eggplant varieties in conventional cultivation treated with dwarfing
showed that fruit length in the control group was better than that in treatment group.
Yield ratio in control group and treatment group was 1:0.6.1:0.8. The Seed quality of
three eggplant varieties showed that thousand grain weight in the conventional
farming was better than that in organic treatment, whereas seed yield, germination,
day of mean germination, germination rate, and germination value were not

inconsistent in two nursery models .

Key word : eggplant, plug seedling, organic farming system
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Study on the Evaluation of the Impact of Climate Change and Adaptation
Planning of Small Hydropower for Irrigation and Water Supply Associations

Tsang- Jung Chang, Yi-Long Tu, Cheng-Lung Chen.

Abstract

This project is a two-year project started from 2013 to 2014. This
project evaluates the impact of climate change on small hydropower for
Irrigation and Water Supply Associations (IWSA) in Taiwan. The global
circulation model (GCM), ECHAMD, with the precipitation data obtained from
11 meteorological stations, is used to combine GIS to investigate the trends
of climate change on small hydropower.

The results show that the water resource about small hydropower is
lower in the southern and eastern IWSA but higher in the northern part for
the future 30 year period, the year 2011 to 2040.

In the year 2041 to 2070, the water resource about small hydropower
1s higher in the central, eastern and southern IWSA. In the year 2071 to
2100, the water resource about small hydropower is lower in the northern
part but higher in the central, eastern and southern IWSA.

The results also show that combining wind energy and solar energy,
the green energy of IWSA has increasing trend in the year 2011 to 2040,
2041 to 2070, and 2071 to 2100 in IWSA. It can be observed that combination
of different green energy can overcome the water resource impact influenced
by climate change. Thus, when exploiting green energy, the IWSA can take
account of developing the combination of three green energy, wind energy,
solar energy and hydropower to adapt the impact of climate change in the
future.

Keywords: Climate change, Downscaling, Small Hydropower, green energy
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