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Abstract

In this research, we discussed the possible effects of harvest timing on fmig;:ﬂuality
of Fortunella margarita Swingle, Fortunella obovata Tanaka, and l-i#ofltunella
crassifolia Swingle. We also discussed the effects of flower thinning to flowering time,
fruit set timing, and fruit quality of F. margarita Swingle. These allow us to know the
possibility of forcing through flower thinning in kumquat production.

Kumgquat flowers continuesouly during summer, therefore, the time for harvest lasts
several months. Whether to harvest or not depends on fruit coloration. According to
the criteria for harvest from local cultivators, we harvested fruits from orchards
located in Jiaoxi, Ilan, every 15 days starting from Nov. 3", 2013. The measurement
of total soluble solids and organic acid contents were made to better understand the
appropriate time to harvest. Fruits of F. margarita were collected four times from Nov.
3" to Dec. 18™. The fruits harvested on Dec. 3™ have higher ratio of total soluble
solids to organic acid contents, which was 12.37, compared with the rest. The fruits
harvested on Nov. 3" have higher organic acid contents, which was 1.63%. The fruits
harvested on Dec. 3™ have higher fruit weights and volume, which were 16.49 g and
17.73 cm’, when comparing to other time of harvest. The appropriate time for harvest
starts from December for F. margarita. As for F. obovata, a total of seven times of
harvest was done from Nov. 3™ to Feb. 1*' next year. The fruits harvested from Nov.
18" to Dec. 18™ have an average weight and volume of 37.85 g and 41.63 cm’, which
was greater than fruit from other time for harvest. In the fruits harvested on Dec. 3",
total soluble solid reached 9.24 °Brix, which is the highest in the entire harvest season.
The appropriate harvest season for F. obovata is found from Nov. to Dec. As for F.
crassifolia, a total of three times of harvest was done from Dec. 3™ to Jan. 2™ next
year. The ratio of total soluble solid to organic acid contents decreased from 33.89 to

18.12 if the time for harvest delayed. In short, the appropriate harvest time for
\



premium quality of F. margarita was later than that of F. obovata, with a ‘month of
poor fruit quality before the appropriate harvest time, which waste labour cost. If an
increment in the number of fruit set can be imposed into the appropriate haljvest time,

it’s possible to raise grower’s income.

From Jun. to Sep., 2014, eight flower thinning treatments were made to thirty-two F.
margarita trees in the orchard in Jiaoxi, Ilan. F. margarita flowers four to five times a
year, while the time for most flowers anthesis of F. margarita is mainly in first
flowering time, an average of seven flowers and two fruits per shoot was observed,
which contributed mainly to the total number of fruit set. Flower thinning was done
on Jun. 30th, this caused a decrement in total fruit set. However, only flowers were
thinned in the first flowering time, the amount of flower anthesis and fruit set in the
second flowering time were significantly more than the second flowering time when
untreated. If flowers were thinned for three flowering times, the next flowering time
and main fruit set timing will be postponed to about two months, with an average
number of flowers less than one flower per shoot and lower yield. After thinning, a
delay was found in timing of both flowering and fruit set. The later thinning was done,
the longer these periods postponed. Although, thinning gave a decrement in total
number of fruit set. Relatively low rate of fruit set and drastic yield variation due to
weather condition can be assumed, since large amount of flowers anthesis in the first
flowering time. In summer, after the first flowering time, the second flowering time
appeared for about two weeks later. Flower thinning in the first flowerinng time can
asure a delay in the time for the second flowering time with certain amount of flowers
and fruit set. In sum, flowering thinning in the 1* flowering time can postpone the
time of fruit set for a month, reaching the goal of raising the number of fruit set in the
appropriate harvest time for Fortunella margarita Swingle.

Key Word: appropriate harvest time, the ratio of total soluble solid to organic acid
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Boood WERLFLET O FEF M KES BE (Moss, 1969) ©
Mt > A2 ¥ 7B o 828 Erer and Bravdo (1983)% Jahn (1973):% % A

FRTAR kP LT

m
w
3
il
i
A
/\‘
»e

3
LA FAREES T - LEVAAREUNEA BRRAT  TEELAE
3

3: ° I}‘]LLL [ ﬂk‘:.up ﬂ%}éi

[

-
[
-
=
E-)
e
EOH
g
=kf
X
da
-
pis
|
£
A
N
1

Guardiola, 1981) » #TH £ % &% 7 4-6
A 4 3k %% 2 8 5 (Emer and Bravdo, 1983) o

gt EHYER 2B A& L E &5 % 2 2t ¥ (Inoue, 1990;
Krajewski and Rabe, 1995) - :7 & & » A frfef iah B i F oo FLOWERING

LOCUS T (FT) » it I tadrdl A 2 e 4 B EPE 1 > $5% £ & & ¢ (Bohlenius et

FLA FEAGEN R VAR H BSR4 ILB%F”(InAue 1990),

o.



al., 2006; Hsu et al., 2006; Nishikawa et al., 2007) p & ¥ % 8§ “+ 5 4 (Citrus unshiu)
A E E TR 5 4 it (Inoue, 1990; Iwasaki, 1959; Krajewskl ach Rabe '

1995 ) ot p= CIFT ek B2 H 4v o [R & F X B 7= CSLFY &2 CUSEP\L ‘mRNA,
z & 7~ 3 4r (Nishikawa et al., 2009) » & % £ |+ 2_ 4 & (Poncirus trlfollata) b8 Lat

AR @f#:r—g A% X i {7 - Bg 7 (Spiegel-Roy and Goldschnidt, 1996) iz

B2 5] CiFT ~ CsLFY ~ CsAP1 ~ CUSEPs #2 CUFUL ¢h# 8 '# B ¥ 5 4 > &lf

ﬁ

& EH R CUSEPs 2R 1 <5 M § £ £ 7% & CSAPL# CuFUL
(Nishikawa et al., 2009) - & #{ &2 4 22 14 1‘% SREERGIT . A YA H 1‘%

B R ¥ Sa RS EEM R AHPEF-FICFRI0XTE-
S BB RBES £ 23 F(Yoshida et al., 2003) « 8 CiFT #2 CsLFY
PERELEMTTAFE CEFTRESN I HFH S rv g2 B EHT 7

%7 # {- ogF 1+ (Nishikawa et al., 2011) o

BN 3 TR I RN ER -

=g

(MR S
FEIAED AR R R EP SRR 4 ) 2 F i (Galliani et al.,1975;
Goldschmidt and Monselise, 1977; Guardiola, 1988)> % # #&p ? Zv d v - £ § %
2 7 (Stover and Ciliento, 2003) ~ # #& 12 §* ~ =% 12 §* (Krajewski and Rabe, 1995) -
B #°pF i3 7 (Khurshid and Krajewski, 2010)~ i g o 4 32T F m g & KA o

GER A b 6 SRR TR SR AT B R E T A g

<k

AE T E X F &) A (Khurshid and Krajewski, 2010; Krajewski and Rabe,
1995; Stover and Ciliento, 2003) » F] & F = /] o B s - 2 BT & g F &g
/& % (Guardiola, 1988; Praloran et al.,1981) » @ B {C#cr F & F 7 %9 < | 2 &
WO AT EFRAF AL ERFEFIAIFRPER S

72 7% % #ic(Guardiola et al., 1984) » & % F + /] F = o gL ob 5T R fR b > g 7]



ETIS
&
ﬁt

o B #5973 = (Guardiola, 1981;1997) » o >t F £/ F 2. 7 0 A% X
R 2

P
Wi\
\Hﬂ

% @ (Erner, 1988; Guardiola and Lazaro, 1987)> #]y* & VB ?t,__"iﬁ '
== | |
I

+ @ |

= ||
L

=5
EE
N
\Tm

1l
L )

FIHEAE A EER AP R AL REAR TR BRI A S
5 A% b pF o 3 % 4% < (Garcia-Luis et al., 1988; Guardiola et al., 1984) » # %
?%iﬁﬂ$ﬁ$’@?%%E@iﬁ%%ﬂ@m@%gw%%ﬂ%ﬁﬂﬁﬁ

PHS A FEFFEEALRTHN0%I] 50% > 3L Fm 7 0 kP F

N
A
A
J3
She
-“\
=
D
3
E
o
)
e
K
o]
N
IRy
N
e
1%
i
=R
"y
&5
ok
énm
’ﬂ\tix*

(Garcia-Luis et
al.,1994; Guardiola, 1992) -

A EEEEEEY I EUSLICESE S SRR E LY
Aak o Al BT iE S AFEE S A £ B &85 75 (Ouma, 2012) o 4p R
GRTAILE  FRFORNF ERF R SR FREF PP S 0T F
AR EFALENART L ERT R EFE I AH o
AN AR AE R WD RAE TR SR ERT A R AR

A & 4 * (Krajewski and Rabe, 1995) -

EFarmeflr FxgPEmEs o i

[ T
EERETon R R HERE S o LRIy RL A2 55

=
%
|

RELAEES -

L

COMHm*#%2 872 B

R A Mg T EAY £ R PR 2 - (Agusti and Almela, 1991;
El-Otmani et al., 1995; Goldschmidt and Monselise, 1977) o & %] ~ g % % #| 82 48 1~
4 EA %”‘ﬂé?d’,a’fifrﬁt EANE R % 4 * -] (Agusti and Almela, 1991; Agusti et al.,
1996; Cohen, 1984; Gallasch, 1988)- 4 1 & = 2_ Auxin LR AR ks
hvis AR B4 < B IRBEIA 2% %% 4 (Iwahori, 1980)> X 4 £ & fA4F -
DR s S B SR % 2 2% (Agusti et al., 1996; Ortola et al.,, 1991) - 2,

4-dichlorophenoxyacetic acid (2,4-D)# 3, 5, 6-trichloro-2-pyridyloxyacetic acid
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(3,5,6-TPA) % ¥ 4% = Clementine % § ~ -] (Agusti etal., 1998)> s & & 4 £ & H|
st PR e A B A TR AR R (AgustletaL 1955
Aznar et al., 1995; El-Otmani et al., 1995) - Naphthaleneacetic Acid (NAAI)E. Seén,a :
R U FAARTEYwr VI LB IHRFET :v’fﬁ*’ﬁ.%m 7] NAA
BEOEARSAHEF BT - R EHR AT AR LR * (Hilgeman et al.,
1964; Maurer and Taylor, 1999; Wheaton, 1981) » B = & &8 V' &4 F 5 = 5
% %|(Guardiola and Garcia-Luis, 2000) °
RERFIE S o hH T ARG EMA o AT 41 2% F £ T 30-40 mm PR

OB PR ERERI AR FREA IR TRBEFEER O FLK
&?%?ﬁﬁﬁﬁ%@ﬁﬁﬁﬁﬁﬁiﬁﬁ’Hiﬁi%?@ﬁﬁ@%ﬁ%
(Falivene and Hardy, 2008) « # & 2 7 A4y % F </} Pk 1% > R g X iF A 1
B S PR R S ot Clausellina™/§ -+ & M 82 8% 9 + -] (Zaragoza et al., 1992) -

1§ % £ - NAA 2 ¥ Jc(Ethephon)* * » 30 % en%k 7+ 5 ~ % 4 B A& ¢

FPEFFIFAT - AIFEERS R A5G S A AT F AR A 200 ppm
g Jeef s T o % A F A o NAA 350 ppm T BB R 0 R I E
B T REAR e o g A B % At FoenT g g & &+ A (Knight et al,
1987) « # ¢ g % & &7 %5 NAA3SO ppm > "5 & % H = > LR B 7047
BEEA T E G BT R S 1 E ¥ MR R < (Downtown et al.,
1987; Sharma and Awasthi, 1990) o

B R THRBET S F LY R EIL A E > ‘Golden Delicious” /M9 #

FmEfoRAE T R/ A TIEEL 2 < S P V5|2 EcE (Stopar, 2004) o d
BEUE AR SECRE PG RERT O EERREE Y IR oo
EERFET L o ARS B AT f TR A S F RS % T F 7 (Glenn et
al., 1994; Silsby et al., 1991) - &3k & 4 & + > %ﬁ da kR T A EE s T

B~ ] E R % (Agustietal., 1992)

11



CIRTTERSHESHE A2 Ao 2 B8
SR HE £ A LB A RIL A e L ek T B AR
<= |
\ |
R N AT L T A w\ﬁ%ﬂw%%%:

|
! '

FA A EHSERAPFELBES > RS TR A4 E £ & it (Dennis,
2000; Forshey, 1986; Southwick et al., 1995; Stover et al., 1995; Wheaton and
Sterwart, 1973) o f1* EHFriopn % 4 1 F Pf > R ERER/HE G EFT > F 5
B2 EBEA G Aok IS %9 &FT % { T #H(Curry and Greene,
1993; Greene, 1995; Link, 2000; Stover et al., 2002) > 3 »cegn g % > & T g F
FEETUHBAE TR DG EFH TR FARFL ST TR
BT EE 57 L EES AR rit BIIHR T E 2 B P (Forshey and
Elfving, 1977) -
R E RS e A 5 - AR JtE B ] ' Imperial’ -

B TR >R VE > SE ek 0 AR 16-37% 0 2 0T F 5 4 44-57% >

FAEF 2 EF A 11-20% 0 e A% K 16-37% 0 < % BB B
Lot s B i B3 Bt F eng 2 (Gallasch, 1978) o “h & * e'Esbal’# » 8228
FEFB G 40%FFF S EZNC 8 24D R THESERG
20-33% B A EF X 10% > T3 B F 4 EE 25-38% 0 @ 4z E B 4e(Duarte et
al., 1996) «
5o AR McE CEmpire’#i % a8 0 2 REFA IR INRT S

Ex

RAZ T I32% SF S [ EEFLHEF AZ2=R

Jls

4t = & (Silsby et al., 1991) -
FoRAREEH AT ER T AT E AR BTN - R 5 F
AP BHAB A A AP E AL EE A - R A R G (2
B3R e 1) i@ s (Cook, 1985; Gallasch, 1988; Galliani et al., 1975; McNeil et al.,

1994; Monselise et al., 1981) -

12



o AT U E BASRZ F o E ] g Fla gk el g A 2 B 4R

RIEEAR LA A4S & Ty ¥ 12 (Hutton, 1992; Kallsen, 2001) » ‘7 j’g
== ||
TE_

TR ERAGINAA R @2y g o ik gl e ()2

#{< ¥ # % (Stover et al., 2002) -

BEARFEHEFARRE A SR CAE RS E LB P A VKR
HEp 2473 - BEiE§7%E @ JcF &% (Bergh, 1990; Dennis et al., 1983;
Forshey and Elfving, 1977; Stover et al., 2001) - 1345 1986 # ‘Dancy’f{ #x % F L %
1996 &4 A& g dir §{deh > ‘Dancy M ¥ %€ 1500 45 % F /4~ E & &
120g ~ =+ 25 4 & 1500 faenig i2 ™ » #5 & 25 6000 £ ~ ke % T 7 (Davis et
al., 2004) -

FENM b - E - e R aD HECKT £ RTRE R F R T R AR I
R A R E R OMA 0 BN - T2 R G EE 0TI RBIE A
- EF SRS BT RO R - TR

ERHETH-ERTEA Auaatsr 289 5-Ffhaf o
£ T8 (Mitra, 1983) > 304 B HF 2 X 0 - FELLIETY > AR F (%
- #) (Singh and Kumar, 1993) c e & T % F S F £ > 2 F X & Fwp L > + £ %

P AP ARFRT AL Mg

g FFA LS FRMY EF AT AL

Fub oo 1% A F A2 NAASNAD i ~ R 20~ 3n % o REFRSAF

3

FHEF AL A RAFTHOTHREEFAERF PR ETIDEG A

SRR B a2 R C

=k

FREFIA AL E pA F YT
Yo F o BEFMTHRBE R el 2 E NS ETEBICE S F1E F R
Y3 dHFF3HRE 2102 FRgAFTTHEEM 2 L
IEih o R EREHRE L FRIEF AU T VRS LA
Yz % (Agnihotri et al., 2013; Maji et al., 2015; Tiwari and Lal, 2007) - — & % Jc2_#4

FPRLEY RN VR R LS Y YRR LER SRR T 2
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BREB O VRADPE? NEFETRED -2 TTR-F AL P A T @
%

SEARLRFSFI NG AR R EMAR T S f WA
= ||
\1‘3

BATERF  LRFSHAEDD G ﬂ{
o EHATENRE

(F)ERHEML T LR

HET AL AT - Bl - AR A dcnd a2 Ry - T 5 A0
FOREY VRSN BL L LG - RHLET A H Y T AR

vt g H P o WAt R W pF - & B 2x(Davenport, 1990; Monselise, 1985)°
B AR EYLZ R i S e o FETMNE =TT 02
FRFARATRI A EMRET FH AR LAWY R R R,
2014; Chang et al., 2014; Iwahori and Tominaga, 1986; Lai and Chen, 2008) ; #* ¢} &
AAAMEEEA G g T £ f-(Lai and Chen, 2008) © w0 A 77 3 KT

EHEMBIEYFET AL ARPRI LR A LFH DR ER A E

She
I
—t

I e H B 4e e 1 (1, 20125 3%,2014) -

PEMEET A BHELRS 2 e i AP RIE 20/15°C & 15/13°C
TOEE 4 ALY RTTETERTERE M I P RIF3225°C A RN > T
FPREINTTETEBRT > A7 KRR FH T A4 B (I, 2005; §F 2,
2007; Lai and Chen, 2008) - £ P& % - ZH P T P I E ¥ FT 2418 A B
BT AT g S B FIMGE gk A ERITY A L 254 P A3 e (Nishikawa

etal., 2011) -

SHTYF AT e HRFTHP NG ZRHAFREE A ERRETY
At RN PERER > FIRE AR o AT AT AR AT A 0 A

#£7% B 7-(+k, 2004; Lin et al., 2012) e & p %i§ 32/25°C T » - i f{ - {7 &
BIPFT > FYPTRFREAMS ¥ K e7 LB RpFFRe LR
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v

mJ.\-_

iy
ER)

f-

BEE ZRATHRE L B S S EHE A RE 47 02 R

MAAEEA e hp RIE 2/17°C T 0 - A H A i 2 B gz;pgn*
f"ﬁ
1% |
PR 32/25°C AJET 2 AT B 0 SRR T ARG Y § 2 £ 0 [0 i

22/17°C % LGRS B 753 Frdlsedk o B 25°C Jk 5 #2240 ¥R Ay o fueh
B 428 B (Changetal., 2014) -
A B A EBNFRALE > Bp RE 3025°C T 0 ik A ERE R

Bic, & RH=cdmg Bicacd 5 p g 2520°C & > FRiA L4 d > R 7

A

AR LRBEY R EAPIT WL S PP 2 TR P 0 AP R 20/15°C T

bR

EHA LB AR R A R334 £ BERERE S > TAR R
Pldrd] o FRP T FA AT E S 5 p RE 15/13°C T o ERAERTE > 4L
%
FEEY O FRWLREE ARIFLFET EYIERH > A RFSTFT &

FWP RATH ST A S A (35,2014) o 0 0 BRI B ELRZEF &H

F_k

EAEE AREIAERFY DT LRI D ARSI A LB
BEA1 g ERETEER

FRAF - AAEEERL BT T RE36/28°C £ F RBEES 2 K

ﬂn‘;

FABEER TR P RIE36/28°CE P RIE28/20°C T 0 & F FlaEE

=1

FFAFH P RIE2012°CTEFFREIEFRF OB BETFET L

ERAE T HERTETOR2014) - K 0 EHEY 52 E By EE R
ek 2 %7 % 2 = 3 (Lester and Dunlap, 1985; Luton and Hamer, 1983)° % # % Y
§ 7 MR T o iR b ELE B R R 4 1 £ B (Spiegel-Roy and Goldschmidt,
1996) » B BT > TR ART AL HEI S PpHEHDELFDFTET > EFEI 7
- EANR O RV AL TR o d Y A RT AT R RE R

#|(Ryugo, 1988) « x & 2 LA R F g2 M ik A& Fe- H7 a1 i

(CH)IEERHEHLI TLER
pad Az

rY

& si(Fortunella crassifolia Swingle) > % = FI# % 385 45 ¢ B
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HeY k- CFRFETRETS 2SR E T P BRI AR A E

RO RN LR ES R OE R - e - PS¢ R (R
,*;-,,;_‘;‘\‘

SRk EAOTE S B(E A, 1998) o d 3t p AL AP U E - ‘? &?é

Ao AT ANHELEY > TR I IEMITEAIL  # 5 - B T2 Tk RS
(Iwasaki et al., 2000; Iwasaki and Yamaguchi, 2004; Iwasaki and Kunishima, 2006) -
Ao S AR BT 24 % TR R R AR TR ER 0
ER-CIPBRTLART B FHREFSFITE A IREGEH IR I FL 2%
FY RV AMES T E &k F P F(Iwasaki and Yamaguchi, 2004) o fx
FRE-CRF20P Mz EIT R F-HIERD ISR oo e EEgE e o
THES-PR TR SoDTE T EN O B2 EAF TR %10 1] 20
AIBITHFRILF ERED P KFTECER T LA A EEAS 07 ABA
EIRLEHIRF £ % 2 R % (Ono et al., 2010) - "$ I ARLE TR N 4
FEASET R AR - PR R F T AYLT IR AIE T e %
FHETEF O GESFEA R HATFT PR (Ono et al, 2012) « p &2 £5E T2
Bl VRETCE SRGEFEEFRD > AP R B FS L2
¥ 5% F 5 ¥ (Iwasaki and Yamaguchi, 2004; Ono et al., 2010; Ono et al., 2012) -
cELET EH O FROC BT RRT R EE > R ERS0% &2 T5% T
BMIERF A8 > EFSRFIPREFHTHRB RRAETE I LER SRS
WHED B2 HFFSF o R T5% B R F AT IRALRS R

o REF WA ERS KRR TR BRI ook T A4

=

PR e ok BAARREF ST TE(E, 2011) 0 Bk B2 R
FREI P2 s T gREFEFIA BV RABFGL A BT E
A A FTER 2014) 0 Am a2 A A B RE R P IERR 2 2R R
PR BY R R L R R T Rt ok H R kL LR

AP EPUR > RERE D RSTERT > TEHAPETS -
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(C)EHEFT STHFIE
1245 USDA (011 F 42 » 5 F & £ -k 80.85 & ~ 35 f 1882 F 1
i
4 |

62 T 5 A4 086 T ~4220F A~ A5 19 ® @186*§b\ﬁp~10 PN

0.86 5. ~ %A 0.52 50 ~gRTC &4 159 50 ~ G E 6.5 ﬁﬁ9[4

0.17 = 5. ~ 4% 0.095 = 5. ~ 4% 0.135 T 5. ~ a4 % C439 =5 ~ v 3 0.037 £
otk E 0.09 5o pk 0429 5o~ A f2 0208 s~ 24 % B-60.036 ® s~

BER 1T Mo~ BVERK S84 T M4 F A290IU - A & EO0.15 % 5~ 4

i

foigsnfe 0.103 5.~ ¢ & Zf: 0.004 5. ~ B 47 0.09 5. ~ A P 0.004 50 ~ 58,
H A7 e forgipph 0.154 50~ 2409 0.021 5~ W g 0.137 50~ 38, % = 7 e frry
AEE 0171 5~ b fe 0.124 50~ I Bk 0.047 5. ~o-# B § & 155 s ~ B-'&

+ B 193 Mcwe ~ luetin &2 35K 5 B 129 Bk o

EHEF2HN G 1205 BHY T BELFERES 2§ 13

573 2 FEAF - 8 AT~ 1L ABTRAF + L 57057 - 8 AATERES 13 A8 £ 4 o 8
PR A 3 2 2 93% (Koyasako and Bernhard, 1983) » %4 jd 1 7

3% 1064 &4 (Quijano and Pino,2009) - £ 2 % AW FMF F F £ 3 4
$o & Heh 5 s & 4 B (Sadek et al., 2009) » #rE B~ 12 F AR S T 0§ B 2
it it 4 (Tang et al., 2008) ; #r35 P~di2 4 » ftw B KA F RpMLF > F 4
¥ 4% ehr 4] 2 % (Yang et al., 2010) «

£ 3 % o 1 Jx(Ethophon) 400 ppm # ™ igi¢ % FH & HHFT 5 4
5CTF ekl 2 7 H 4 S%%E 0 PR R FH A KT EER
(Hashinaga and Itoo, 1985) « I * 2 %4 4 % » & 58 26-27C 2 P » & Ig 35-60
#1200 ppm 2 i F 4 0 BE 6T AR 2 £ EF F 700 PF 0 T8 4 E

9 ] PE(Z, 1997) MR Z 2 %F AT ET ¥ @i AEd R 6-7
AR ER B L RR6T AR R T APRER T8 A REF {7 4

PSR RITREART IR B HFEITL AH T E IR EFE R AELEEE
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FR o EREE (%, 1997) -

AN AN LT |

(F)EAHHFEIES 2B F

SEES EEER SLIVESR-SELTETE S $ S R
AH LFPREAH T BEZFRORAY BBl B £
(9Z)-violaxanthin (8-33%) ~ B-citraurin (11-28%)% B-cryptoxanthin (3-23%) » ¢* ¢t

lutein 5 ®  #£5 4-8 %(Agocs et al., 2007) » %4+ F|2 LR & F 5 %4 > “ip

FYRESMS AT 0 RO R R B AR 21 R
e B F2 S L8 7+ (Agocsetal., 2007) -
LFARYERI IR ATRABI NF)F R AW ¢ FESEE RN

PRI ELY AR EHY R RREEF P RS TRE 22 3 BFET

¢ (Goldschmidt, 1988) - #if ¢ E S 2 4 a2 By 24+ > L FFE IR
B RET RAEd B ¥ RS (Young and Erickson,
1961) -

pEFFEOSAEZEI > ARSI DRSS > SR EROF A
TAFITRF SR A I 2 2 (Erickson, 1960; Reuther and Rios-Castano, 1969;
Samson, 1980) - ¢ R F gt £FF /2> W ¥ AL 30C U ehB > €18
FRHCVRIAIERS CESF I ERF A F S5 HE I 3 2 (Erickson,
1960) > @ . p RE L~ BT o & F @ ¥ I iE(Agusti, 1999; Sterns and
Young, 1942) -

S EHBEET AFEM 3CH fERESFERR REFERA

# ¢ (Reitz and Embleton, 1986; Young and Erickson, 1961) » p* &5 384 sfef & §

=

% 7% B 44 = (Sinclair, 1984; Soni and Randhawa, 1969) > @ % § & 2 8 % "% 3

IB3CHTRE s FHASEE SR SMER S BT Y B 2 93 d 1 (Reitz
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and Embleton, 1986) -

EI’J‘,?*WJT’ﬁkﬁllfgm/fﬁé]%%ﬁé\-%iﬁﬂmsﬁ DL SR G\'%"‘aﬁ,

*?‘ft

45 - Valencia i % A 4 4CAIZ 4 51 10 ] BFES B B3 220 T A & ;;L

L

@ﬁ&%m+%%%iﬁﬁm@’$%+ﬁ@3ﬁ%g;@g»@wm%@m

F.

MR 3R R VY R FOR M ML R L maE & B
Bo ko e B £ 3 € & F]F (Oberholster et al., 2001) - 28 @ »

MEHE R FM AL R R AP o B R KRRT 0 AR AR FILY

/)»}i

o

M2 13CHETRE RIS W A LEDERBER S F LA BS
BlAcE B MY 4T T o ER % L2 ¥ B § £ &2 7 # (Bl-Zeftawi, 1976) -
FTHEIERHEHEFES BT 2T A AR RCETES TR (X
CHFEHSF A S R e T F (Artés et al., 1997, 1999; Eaks, 1977,
John-Karuppiah and Burns, 2010; Petracek and Montalvo, 1997; Tietel et al., 2010;
Zhou et al., 2010) - A RIFF EL A+ > S FEH T~ E- 255> 3F
F e # 4 v (Garcia-Lidon et al., 2003) » @ A ™ME % X PF > S FEpE@§ 4 -
@ §2 89 % A F LA (Hutchings, 2003; Joshi, 2001) o 4p s — A% F 4 B §
% 7 £ 2% 1 i %7 (Casas and Mallent, 1988; Gross, 1977; Lee and Coates, 2003;
Meléndez-Martinez et al., 2007, 2010) » ® 5+ & § 2 7 £ > (Kato et al,,
2004; Yokoyama and Vandercook, 1967) o % % " j# » * 3% » L % F I
L2z - FLEARMMA RESZN A > KA RET BT ZARDGES o d 3
MERA A LD G AR

m@

i % MR #x ¥ (Francis, 1980, 1995) » i3 % it 3
Bt BATILEA G RS AL SRS 7 RO B R 2
* £ & o $>"‘Eureka Frost’ ~ ‘Lisbon Frost’#? ‘Fino 49’= B R #f5Mm 5 > 9 &
2% ¢ 4 A p R Mt 15C PF(Maneraetal., 2012) o Fig 8 & (R 4 > B

TREFALRS I Fla HAed A Ao

Sy
peicy

F5tnsT %47 R ﬂ\fi*uj% # o Lycopene £2 B-carotene » ¥ ¥4t % %
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AriEds 0 @ &% B 4 (Curl and Bailey, 1957; Khan and Mckinney, 1953, Rouseft et

al., 1992) = %f‘Marsh’$? ‘Redblush’a # § h5-f8a 3 » v B i2% % 28 BA/14C
| ";';..- ‘\

(Manera et al., 2013) » @ ¥F‘Rio Red’ ~ ‘Star Ruby’# § § th 5-f&m 5 0 F

248 B P& 13 7| 14°C & (Porras et al., 2014) -

() FHHEFETES 2

B EAEFI oG ARFTRE RS BRI LR AT
4 L g £ & & ¢ (Barry and Giovanoni, 2007; Lelievre et al., 1997) - #4
# 47 %
(Eaks, 1970) » e & Jff%;fz"gﬁ i EREFAFAIIE S T RER I EY By

Fostera ke GASEF A LIRS AR N £ F

7 £ 3 ‘v (Barmore, 1975; Purvis and Barmore, 1981; Rodrigo and Zacarias, 2007,
Stewart and Wheaton, 1971) » |t #75 # ﬁg 5o SRS gz B oo
A M EF 25 LU e S F s 520 3] 30C T AIZ 72 ) B
# %A 2 HES S E(Cohen, 1978; Grierson and Newhall, 1960)
B ¥R afd S S VEERDERARD FiEe RTE A2 M
(Porat, 2008; Wardowsky et al., 2006) - #X @ # 2 EARF v 0 ‘fp 1 R

FreEdH #3457 SF2 887 F(Goldschmidt, 1997) -

“

CHHMERRRFTMS S B B AT MR R
j‘?%?j‘j’/a{%é_iﬁj\ A,,L]%{«]—ﬁ;&r}‘l" ﬁﬁ]ﬁ’; ﬁ“%l'& ‘::“:%“;‘jﬁg";‘?

7#%¥A T "% (Aharoni, 1968; Eaks, 1970; Vines et al., 1968) < % = faR| ¥t 2 it & K i

o

o oe 7' M ‘Mosambi’ ¥ % F 7 ##p& 7 £ (Ladaniya and Singh, 2001) ~ 4% % % 3
B IFALHF 14 7 7 £ Norman and Craft, 1968)2 B2 E W E M &+ 9 s B § 3
ch 7 £ & 8 = (Matsumoto et al., 2009) - % = fER] EREARPF e 45 F 4 § @ %
VR ALL > B I ER AL R RAGHF IR FU T EFAES
% & F (McGlasson and Eaks, 1972; Testoni et al., 1992) - & = 46 & & i & #2287 32 58

TAHEE C P EETS AR A A S ATEE A - 22
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it F & ¢ R F(Mayuoni et al., 2011) -
%j&i ,L‘{%@»ﬁ B 4 5 e B fg&gt IF‘rbk:,Fﬁ,%Egﬁ& ﬁ;cﬁﬁf}ﬁﬁg,

SR EHTA F U deiE % F X i (Barmore and Brown, 1985; Carvalho e{ aI £ 2008;
Porat, 2008) = F]¢* » AT A F * o i d K Ap g FlEpa o & 5 g 19 :*%-5% F A
#5123 1% (Pool and Gray, 2002) - Mayuoni # (2011) » $3t ¢ % £ F & 82 58
MESIP ASFTEAFL  $5HT AR MBRESTHC G F BT R -
e RS P RSO LG REI ARR Rk AR
FAAFARGEFR L 2 REER P OBR BRI EEYAIL
RS E R Y B P E R SRR CET AR AL
LA B ’fﬁ i 4R 0 ™ HREA Z B 20 B2 B (Mayuoni et al., 2011) »

PR EEHEET e AR RE R RARR TG - o RJEL W BB R
R BRI RN EY o sk AE L EE - ‘Bureka’ & ¢ - ‘Hassaku’ £ ~
‘Natsudaidai’{# ~ ‘Trovita’$ £2 “Valencia’ 2 (Kitagawa et al., 1978) » ‘Valencia’{& &2
‘Duncan’ g % th .5 ¢ Tﬁ)@“’fg s FEFESF- X a2 T > ‘Hamlin’# &
SRS > #hd Wi 4F 5 o pF(Grierson and Newhall, 1960) » @ ‘Fallglo’#] &5 24
JPERELE S TR REF RS ,Tﬁ? %= = i% % (Petracek and Montalvo, 1997) o

B AT E SR AR A o AR A et G4 B s A
% = BV % #(Shimokawa et al., 1978) > =% 2_ #_#} & (Amir-Shapira et al., 1993;
Trebitsh et al., 1993)£2 = % 4% (Purvis and Bramore, 1981) = # % § & % % 3t ¢
’T’; F AR R T £ % > - Valencia’ ¥ m S 0 b e ’T% v E ) % ¢ ACS1
(1-amino-cyclopropane-1carboxylate synthase 1) . ACO1
(1-amino-cyclopropane-1carboxylate oxidase 1)¥¥ ERS1 (ethylene response sensor 1)
AFRI A < SR Flo AR A M A RS EEHA TR R(Katzet al,
2004) > IR > FRF AL T AR TERS I PR EREFFP ST

7.
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% F P-if & v (Sdiri et al,, 2012) o & 2 E M EHE - v S FRAS ‘
5A30CAEREL G THEFETRAIGES LTV RER S gﬁ.‘;gﬁ?ﬁ
M03505%  EREEFTZFFTHBBATHERSSIO FHERPEFFTINES
Wprt 2 TS T8 ERR TR SR 6 RJLI G RS AR R AV (S B
fcm ¥ 4t £ #% ¥ (Tietel etal., 2010) « %% 4 A ¥ > & & & Fdo Flads & 4 h
BERE PRI 2 €% % 1000 nl-L" &1 1-methylcyclopropene (1-MCP)
EJE S PHFTREPN AT f 4 18 FS 3Bt I¥M o n s EF £ E &

ABkAR I-MCP @ 2P p 2o g2 @ FRAAIZEH 165> » a3 % C

FETE O EHET #% 250-500nl L7 e 1-MCP AT > 4§ ka5 2 2 A
APERF > 23 FE%F & (Winetal, 2006) -

CHFIF EHF e p 2 BREFREI BFR

M EF FIEA e > s T ER S 13C =+ (Sterns and Young,
1942) » { B iz Pl E_» &3 i 13°C 12 T (Grierson et al., 1986) o 4§ ¥ 7
PG SAE SRR G 2 GRFE ML RARa BRI E 28R
Tk G R T - M %03 i(Maneraetal,, 2012) & F I FlE LA 5o
SFL R BRI AIE CRBE AR A S B - R TR% o B
MAER T E I F]5 o

oA = 2 8 (Fuzzy methodology)ds * K285 7 R £ % > TAR* 3bid = -
BV UFF AL N B0 epi@h o 2 % e § A K48 (Hou et al., 2009) ~ 3®
iz 4 39 4 (Duru et al., 2010) ~ # &% § A ¥ (Schmidt et al., 2005) ~ #-% #+4 &
4 k7 4 1R3] 4 (Mazloumzadeh et al., 2010) ~ a4 35 3 #1281 R fa 4

438 5 i £ § % (Tremblay et al., 2010)F 747 5 + o M4k = 2 8 20 R 54 4

BEAEE RFER > JI* S ERIF2L a BB E EF % FHE T A 47 > ‘Eureka Frost’#&
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d BB R S 15T 16C2 B #d = 28R 5 44°C3 7.7C 2.7 (Brotons et

1,2013) = gt A 45 3 T E R FIH B M EAL 0 % L2 i '%’WM?’
BRI ER G g h TIF RN AR iR H '&ﬂf@%%ﬁ4 i
A0 T iR AL EE S & H LS (Brotons et al., 2013) o I * . ip gz g
THOFREEEMF R ¢ Em2 0 NS M S Ak B4R R > ‘Bureka
Frost’~‘Lisbon Frost’#2 ‘Fino 49’ & #5#& ¢ = 2% 21 X B M &2 £ 7] 15C »

™

P& = > #& 4 (Manera et al., 2012) ; ‘Marsh’¥? ‘Redblush’ § § fhigE ¢ = >+ 14

M

P B KR JRiEF] 14°C 0 4 B 43 ¢ (Manera et al., 2013) ; ‘Rio Red”# “Star Ruby’

FHEWES 225 142 5B FEP 12.5C 1 B 44 ¢ (Porras et al., 2014) -

Ao FLEMETIRS 2 A B2 EER LY THRHALT T F RS

BUERAZZF S > FPELEFT A EL P R R IEH AT S E
A

d > TR L ZEFWAET 0 AWT LFES LA KD
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Hoplgr =k

- AMHEFFEFN RHERPL AR =)
i

(- )H#
AR AR LT O TR Y A AR I R Y AL S L LT 4
# (Fortunella margarita Swingle) ~ & % £ #4 (F. obovata Tanaka) 2 % & (F.

crassifolia Swingle)2. % § °

a= -,

F 15X p o RFARES RREM LA P2 R B0 R R AERRE R
T BEHER L0  EFEFEFAAE-HY - £F £ p 2013 & 117
3P YR 127 18 p o £38p 2013 & 12 % 3 pA=dde 43 2014 # 1 2 2
P o EAA4A 2013# 117 3P 4R1ci 20142270 1p o %F4HM > Tiw
THCENSEMTLE  RARARERTETDE -

AAERETAAAD
T

FERFEE M CVECFA CRARERAGE-EIEFELEEY

T 3 FH(P6W-753e, ADAM®)f55 © R 12 42k & (14 1) 417 & 5 (XM

Series, UWE Co.)f#8~ » T M-k E N EFHHA S L ER S SF £ £ “,%

A EFTRREERR Y LT F AR (CD-6 CS, Mitutoyo Corp.)#|#F » #

PR AAEMSARY FTHEH)IFF > FERAL L hRLE 2 57 L

A IR S R BE R
2. RFEFIR

—u

BEEFHEAL A5 3 KB 5P k8% p BV R NET

A} 4= (Total soluble solid, TSS) ~ 7 #f& 7z € (Organic acid content) ~ #f& v
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(TSSA) ~ % F 7 7k o
WA AN S LA T3 848 35 (PR-1010, ATAGO Co)/F 3
f"’ ||

Bp R R R - LR TS R A (K358

G-WON-HITECH Co., LTD)ip| %_» ¥ 3+ 5 #1{8 ; s pl 854+ 5% SR EFE

BRERFS oML EMEP FL oAl gL TR %
A B P12 E B 3H(SM-112, Teclock corporation)if] {7 5 % & Z -k Fpjri—- X %

A2 E - doificE s o L R {8 A1 o

=F

3. H Mk

83 FEMATF RF POV REBRES F TP BT AT A
BT ARRAME N P BT A BRI AT ot b o 1345
Frclif % § R 3% 9T R FF %7559 k5L ¥ iRl 2E(467080)2013 # 3

P IPE2014E 37 [ P2 prERit > HEER LB

(EPE
T A TR 2 st g Bl 2 Costat (CoHort Software) 2 SigmaPlot (12.0,

Corte madera, CAL) 4 17 22 % ] °
COHTHER MR SRR AT LR

(= )H#t

AESRUE FRAEESRR M AL PR KB A 225 m BFahEF &Y
(Fortunella margarita Swingle) i¥ 3 & L o X B30 2014 & Hjcfs (= 2 ™
A) #FRRBEAEPEL 22 LB EHBEA R FR e
Wi IV AREE TR 2 A B4R ER5% -2 2014 £ 6 7 » F]% ]

AL TS  SEBER T BT SRR X0 T SUEE A E S BT H 321
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B E B2 F AR BIES 8 > BB ET 20 L § 10-15¢m 7

TRAEFABRTZHFN  Fa bz Eame

(=) i
L3RsE
SEE RS 8 AL K A 4 £ 0 B kD - £iF 0 5 £ EEN A 20
i o AR S HE R FH 0 E § R - B AN sl 2 S R
SRR E TR IR S RIVRG o B F - BT 32 e

- FRERET V- X RG S FIF D RET RS - PR EET A L

EA - LR ERRTE GG R A BT - A B TS R A

W

S X R TEAIL o kT 2 0 2 B TR E S F g TR R AL > S ch

&
&
™

Ene o huipmd(D)-PE QP -G ~@)- ~ = P

B)y- ~ZHE~6)= ~ZHE(D- ~ = ~ZPFTE@)FET 0 E AN AL o

FE2014 J 67 W - B TEB e (7 AJE » RE P R R T A
BAFEE LB T A R A TR B T ARSI - i
(NS EEERSE LY S PR B SN Y T S N

BAE )T EE A P P A s R B

]
(\E‘
s
)

+
Kt
e
\3;
B
™
&
!
[

BE LR XBETY O T LR EFIT R R TR 2 R ARIEE R T ok

- RSB RAE S PR EFESEES R E 13 B AR AR E
ZEFAM R EEERLEY  EFEF ST -

HWipf % h 2 BB T4 83 4 Sidk e 2 ¥ e % (121°44' 537 E; 24745' 567
N, #3472 2%)2014 & 47 1p32015& 3% 27 P2 P39 B REERK

BRI HERRHEMBETEERET LY

a

(2)53 4 4
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B A TR 2 32 g Bl 11 Costat (CoHort Software)#? SigmaPlot (12.0,°

Corte madera, CAL)i& {7 4 47 27 5g ] ©

i

M - “El i

PaR by = 1 =4
FER IS

- N EHEFETRIRE D ZAR

AR KB4 ETHAELE - L EMHEFTTIH3553gE 0 W5 3870
cm3’ﬁﬁi’:”§ﬁ%’?€*?£? £ £B2 % F 155 F A5 1401 g2 14.84 cm’;
1077 g% 1091 cm® » % & 2% %0 £ 3 £443iF 41.32 mm £ 39.56 mm > %5 ¥ 3
WHEABEY S A ERS 104 BER - LR EH > FFEETL Y
36.13 mm £ 26.67 mm > % A4 i 1.35 R EHFFA) 0 2BEF LA 5 F 2
Y% WA 2727 mm ¥ 25.40 mm %ﬂ‘];}ﬂﬁt,‘ 1.07 337135 o

Ak PR BV AMEA L £HG 1269 Brix BEEE 0 X 5 £ F
£4n9.19°Brix 2 £ & &4 826 Brixe % P F W £ U EE £ M A3 E 2.06
Y% AEF £ 1.26 %2 £ 5 0.58 % o ML 1 £ A A 0§ 244
THEFEHDI00EELEFEEH A2 bhp RAZE " NEZEHEF T

8546 %k ¥ B>t E 7 &1 78.68 % £ #M177.56 % °

_H7,

FABRARY CFABANEREMEL  E3l6mm e BFF LT &

Hen239mm 2 £EN 188 mm; F A KA 3

Ik

Bl E & &4 69 85.46 %k F
N E R b 78.68 %L & WH77.56 % ¢

ERAEMER? o EIpT 5 8374 % BER N AW 5267 %BE L
A 1668% 6201422 AFY  EF AMPTEDL 6597 ; £ &M

THL 5100 ; £ H L TR o
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CHEAMERORVALAUS FEE G BRI EARL IR Y

Roussos % (2013)%f = & &} % 7 5 7 A 47 (o8 2081 7 - £ 9 & ¢ ¥ et
i

BT G40 5 PN £ &4 % 0 bt 7ALE LR R ¢ﬁ%5%%m”’
PV BT A 7 o R IR f R T A A R o B
EEF)EF ALY P FHEVESTEY XA R EZ P AR A
EMABET KD H SAEEE TR T BEF R EET S 0 5 AW
THRAILZIIROFIE - EF o pAL GG A S AL EE E S £ER g
(Yoshidaetal.,2003) - £ & & A T2 B AR Z P2 Rl > ¥ S > 7 ax

AL PSR TR SR RS R2ER A NIRRT 1Y

i

PR B G 5 DERL Y o e b PR E ST - B kT LB
FEFR IR X HBIPITSF B oG P ERF o ETALA NS

B A S EMBEED B o

(C)EFEMIFHIPLEFTLR
22520134 BHCHEDEHEF LSRR 127 3 pFjez &
BL R LR DA AH 5 1649g 8 1773 cm’ » B4R = B
TP ERLERMLBBF - (201237 g 31 1373 g 2 « % F 4 - %
129 3 p ek FHFANHE Z ez %9420 11 7 18 p ek 78
FL > T 1485em’ 0 120 18 p = 110 3 P2 MAAKMELL - ¥ 9 RA
PI11P 3 p ez 097 gem S A E R 117 8 p 22120 3 p ez 0922 0.93
gem™® > 12 7 18 P e ST B AR 5 096 gem™ > HHE = Sk E LB o
B2 3 pHRfeE 2 38AS mm B F R0 P 3P 120 18 p R &
FEAEA KL EF A5 3428mm 2 3512 mm > 7 @A F 117 18 p &
Yoz 36.74 mm BAFF LB o % 52 117 18 P FdcE 2 30.96 mm B F F > 12
P3P T 2 27.18mm~12 P 18 P FRfTF 2 25.04mm & 11 P 3 p T 2

23.94 mm -
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SRR BT IR AL 120 18 P K £ 10.57 *Brix > B F® 4
127 3 p 4Rk § 2 9.69 °Brix ~ 117 3 p 4 fe 2 872 °Brix # 1 1807 3
o= ||

=
\ W
fek 2 7.64 °Brix e AR 5 0 12 7 fijez R AT AATAT A I

PERfeE o F WL BRI LD Y 3 PRI 163 %A F B 12 7 3 RS
711.05 %2 11 7 18 P 4fcH 0 1.03 %> 2 #2127 18 pfifcF g g £
13%RMFLE - A FHEIDEF PG W@ L 110 I8 pHfes e 123
PRl 5 i o RO BRI 12 0 3 B BRfey 2 1237 BF R 1LY 3 p e
F2 7242127 18P HfcE 295602 117 18 p 2 4 1090 m ¥ £ 2 -
BERL R IARE > R0 110 18 PSR MR AR 0 120 18 P B
Z BRI 3P AR FAR  RFII2 Y I8P R F RV ALANSIEF
B 3P HfcF RERETDZ 120 I8 PRI 3 PRI S
GoRkp kAZE O MI2Y 3P EE KA S EEST2T%EEF 12 18p &
117 18 P #fc 578333 %% 62.50 % &7 11 7 3 P ek 2 85.77 %m B ¥ A
u o

SAMA G RABRILY I8 P2 267 mm A FF 1LY 3P &
fe¥ 2 229mm~12 % 3 p 2 228mm & 127 18 P 4&fcd 2 234 mme % 4 K
AFERIIILY I8 P e B R G 6251 %o BE N1 3 p et 2

8330%~12 % 3 p 2 3]%‘1!( 84.19 %2 12 1833‘%‘1{ 2. 83.12% -

SN

EFPT K A PR ST FRANF LR LR E RS § E b
B AccdB % o v B P PEFEI BT F A L 79.12 % ~ 85.60 % ~ 82.37 %
£ 88.05 % o
FHEEFERET R RE AR ETES R #7110 R 5 F
PEHEGFE G BRI ER > 27 % FH T & A= 2 (Etxeberria and
Gonzalez, 2005) » 1395 12 * % § BH & L% A7 A AL BT #F L4

11757 2R GEF SFHhomn 127 B 12 NEERFERAEE
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W~ BATBHATGKF EHF MR > THEL LAY T SRR 2
IR ERS RS SRS ENE TR IS S PRC-ECE & TN T
n5-7>-‘: |

\
(Young and Erickson, 1961; Reiz and Embleton, 1986) » & 12 * ™= g 7/ g#
TS o R REL TSR KA 4R Bﬁ:t@ﬁqaﬁ@&2m4xmaga

.,2014) > — LB F B ¥ ¢ % 79 %Brotons etal,, 2013) » L X F ¢

a=!

i

R
BRI iterit s » A4 AR % F (2, 1997)0 7 T p o B AR AR E
=

EFFY ST TS L PR S FITEE

EMAAFIREY A R - SHPHESED THRECTAIRE Y S
PREEHERL S FE T PRAR B SE I RF - X MERRER &Y
BE 3107 R A CHRTL AE LA R @S R F L1 AR

N E L E ST F3 RRVILE TSRS FETER EA & SRR T
FEw AR R ST R GRS T 2 R S EHED I 2R
B2 53 S TLRT 43 b £ S B2 GHRPE2FHRY B ED £
HEFr fe TR RPN EGHED > RTLAF I EREFFT ST
A2 ¢ %9 BESMAFHEDDAELE LS P4

£ EMMESF P FiE 70%12 ¢ > 1395 Honsho % (2009)22 Mesejo % (2013)

3 a @ Flp 23 Biclda

“Et

Mo BRE ET EHTBET Al
EEEE L EEE SR EE S ST CRES WATEN S N SR
TRERBE &k 5T "5 (Distefano et al., 2012) > 5 HRHEF

THEHEp UL P A BT SRR 25T T

ﬁ
ﬁ}vw
(B

EH P P L & AR
2352032 RPEZEMHEFA L EEMHAE LY 18P
127 3p~127 I8 PHEHFHFFHLHLPH 25T 2 BHRRpP*L

SREAE A ] A 39362~ 43.65cm’ 5 40.15 g~ 44.08 cm’ 5 39.48 g ~ 42,96 cm’ - @
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25lﬂﬁﬁi%?ﬁﬁﬁﬁﬁp25ﬂg2&manﬂf”ﬁlg2ﬂﬁkim

29.90 g~ 31.26 cm ﬁ@%iﬂ”’?ﬁ¥@%fw&kﬂo%ﬁ$§ul )\

P81t 15 P HRfcE BF RS 7L 096 % 095 g em” ﬁ%&kﬁ% %bm;

-

71092 grem ¥« ¥ FBFARAERABREEFTERLEMA LB L 2 Fﬁ
M1l F 18 p ~12 % 3 pE12 7 18 Bﬁﬂiﬁi%%%ﬁ—?%ﬁ?ﬂwﬁév]iﬁﬁ » =
BRI FF 253455 4337mm~43.5Imm £2 43.83mm=- @ 2 * 1 p #z
—fg %% %:% 36.82mm kg | 2 ZB:}%%{ 2.37.80mm £ £ 7 ¥ > L k¥
MAHU R P LR o FTARIR 1Y I8P #1270 3 pHfets %
EA s A 4125 mm &2 4157 mme 2 12 7 18 p ey 2 40.15 mm m A F L R o
mEEFH B R 12 18 Bﬁé’liiﬁi%ﬁ’_&i’ 1% 3p ~1% 15 P Yz
F2 % EA 5 38.64 mmsy 3895 mm @ATFALE 0@ 20 1 PHRfE L EF
TR 35.93mm"‘,$%‘5’19 2P Hfcg 2 3738 mm EAF LR h o PR F T
Hois gl o

FRRY S RFRPEHALSFLI2 0 3 pE Y ISP %ﬁé‘i’zﬁi 9.24 °Brix
#0912 °Brix  BEFFHE W FY S AP 20 1 p Ry RYREAFE
7.09 °Brix > B F M H A 2 &7 o HAFID FF RV B ERS 40
7.84 °Brix ] 8.16 °Brix 2. fF o £ & £ H 3 T P BV AL H S g ARF > 12
12 2 BBﬁé‘iiiﬁil’JISBﬁé‘ﬁ AP EE @ glﬂﬁé‘i’zﬁ%«ﬁui’iﬂ
B2 EFRTRIEANF A RAES T0E - A PRI EARY 010 2
PRIz % F WA EF 298 % HERH 2 5 F 2 § s
f&_?ﬁ:r‘g%‘éZ’? 195&&1&%{’@2.59%011 518 p ~12% 18 p ¥ 12 15
B:}a‘é‘i&:ﬁi’ﬁ WRZZENFLE A5 5 224%231 %L 227 % M7

ez e84 a1l 3 P& 127 3Pz 5F > # %5 5 1.35 %% 1.46 % -

=
=t
o

i Bt SHEfHE LY 302120 3 pFfeFhKeoEn 103

20 E 3l a o P10 15 pFrfes oA S RS o g B 1

31



P3P &2 3P BERE L 0 A B G 6068 6420 K2 3
17 15 p4ife2 %9 » HBft 5 404> 282 117 18 pHfes 2 W5 37
APARF B IUBMEFL B 10 2 p B > 2760 %R 20 1P %‘M’m«*ﬂ"
PER 28] R FALR > PRFEOTHE BRI B EF 2R Q#fygsﬁﬁaﬂ%
G P RS 117 3p ~129 3 p 10 150 o R kA G ENA
B 2P BT ER AL S A FRTHAL A ppqep Y o110 18 p -
120 3P & 120 18 P e 2 & A S 5 90.19 % ~ 89.72 %% 89.70 % » 4 &2
20 1 p 5928046 %aFAR 4 > BEFFAIL Y 3pE 17 15p sk
F AR 1A KA N5 88.58 %2 88.88 % -

B AN 2120 3 pHRfeF L A5G 349 mmo g 12 7 18 P e
H2338mmZRAFEFH > PHFFRHEERIPLER @ 117 3P
H2 AB5E315mme #2117 18p 12 18p ~1 % 15p 22 1 p4Rfc
RFABRAR AT LRI 5F 0 4 A 284 mm P 3.38mm F o
17 2 pifeg 2 A5G 277mm %22 117 189 2 27 1 R4Rfeg 2 % 4
BRAZZRF  PHRFECER R ZEF - aS A krg il g ]
PISPERAGmA A BA > BeREPEF AR 1127 18 Pk
F2 A kA EER E8702% T & 11T 3p 117 1I8p #1210 37
ﬁkﬁi%ﬂﬁﬁﬁﬁiiﬁﬁ¥’lﬁﬁ¥$*lgISBEZQlﬂﬁ%ﬁ
2oka G R A F kA F R AN S 8418 %5 82.96% -

BT RTHF 010 2P ek R 2B RT 55 37.02% & 117 18

BKIZE3Bﬁﬁ%iﬁ4ﬁT$¢WéﬂlﬂM]Qﬁ%iﬂ7%¥“’%

It

FRA20 18P 17 ISP 27 1 pHRfcE BT F bz F LT
PeT A ul 5 6.55% ~ 7.69 %2 5.19 % o
LFEEMFETIRARESSBEY M VBRI LA EFWE T 1URE

PRI p > A2 S Fm 25 2BCEFHAELS T » VR Frme g A5 H 2
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SakFpEt @ PERA A ZAE BT E 232013 £ 222014 =R %
FlgedE > 10-11 7 ordrdg &7 0 2 F S FmBE L o 80 2 X {50 %ﬁmf i’m :
L BAE EEA P P R A 16°C L TSR A T2 fa—,ﬁ l [y ‘i
L2 eSS FAR NS EBRy 2 2R 20118 3 p B2 3.p
SEFHERY  AEHRDPPEARRESNL Y P2 G HERDE NG RY > H2
é_ﬁrﬁ??i%?ﬁwéﬁ@? 5’“"”?&’%2‘_&’%éﬁﬁ%?@%%ﬁé”lﬂ%ﬁ’?ﬁﬁﬁﬁ
BEEFLe 2 r 1228 EZ2EH o FEFHERS TEHELEF TS o
REATIRERAVSAMAFE G 01 7 15 PRI R T RGBS R & F
o e FIE G BRATREANGSS LT RT R EF A M DEHD L KT
RN RITHPRE AR 2 F TP ENEREH  FFEFT P &S
PEFREF AL ESHTES DR L R R R T o Fls WL
ARFTPHED O I ZTHUEIFEFF TR R T Pk
{BDETC2 57 A¥REITHE2ITREEFROG SR ETTRL oA
3o Mt 4CeniGE € PrdliE e B § & 2 = (El-Zeftawi, 1976) > 23 ¥ i £ 3 %
Z 1 2(Agocs, 2007) » HERU4E I EFHI BB AT AFFAFYEA] &
Bikd o1 P2 2 Rl F T A% 5 £ Goldschmidt (1977)#% &1 2 k5
BARAHMPETFET LRI IR o (2014) 3 we AHD EFBIFE 0 €
BEFT BRI ERwELS A EREPEESEF £ ) o2 Goldschmidt (1977)
RO KEGRARFHTERPE LI RTRI I N FFRCEFA
ML Ger Ty § LEEF L o

MR S FL 107 3117 % F 4] F A 1 S M A

:w»

2
~

T & ¥ w4 P % (Cameronetal., 1960) iz 7 B2+ AL & &4H 3

~=\

LA 2R B (Chao, 2005) - Aa > B A AME TR AT T E 12358
Mg spfa+ ~ 517 £ B £ 46 % (Braverman, 1949) » & % B 487 % [ 41 >

CE RS S AL R L Sl
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(z)&387 Tl 2 &1 4R

4.5 2013 &7 ARl £ EF K o 2w AL

[N
l“‘\ﬂ
“Q‘@
BTy
—
s

BER O AZBARERPOEFIR T EEFLIE G &

10.89 g 2 F¥ ~ % F 484 2 11.08 $/ 10.72cm’ 2. FF ~ % § % )iﬂ]’ﬁto.98‘§']0.9'9g"
ZREN%E R AE 271232740 mm 2 BF ~ %9 B A& B & 25.01 ] 25.77 mm

2. e

FpgRY o120 32 18 2P RITZRF 0 FREFESRTIEER
A4 s & W] 5 13.24 °Brix #2 13.13 °Brix &g ¥ § > 12 2 18Ba‘a=‘1£3‘m1157°Br1X°
g 0120 18 B E AT B RANS § R A BRI ELR
ol P 2P ER AT BRI ES08% HFRI12 3 pE 120 18 F
FACE LA FAHG 046 %2 047 %o FFFPEFELL? 2 PRI E
FHhARE PR o A R IRA 0 128 3 p BT ST MR S 33890 B
FE>r 122 8p¥l12 B:}”;Té'i'{—fg ; %éﬁ—fg/»\‘%!]j% 2497 & 18.12 - #H A 3 >
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# 1. ¥ ¥ %2 £ F £ 44 (Fortunella margarita Swingle) - & % % #(F. obovata Tanaka)£? % 38 (F. crassifolia Swingle) % § {4 ,;x®7 158 2L g *

Table 1. Comparison of fruit characteristics and anthesis time among Fortunella margarita Swingle, F. obovata Tanaka, and F. Créssif(')lfligisilﬁyinglé, that

=21
I -rL‘ |I
cultivated in Ilan. . !‘ % |l
S S LN RER
) Characteristics of Pul Characteristics of Peel 2014 #
FEC M WA 3R TR = P - — -
i . . : . Wz E A kg B fEF P F =
) Weight Volume Density Height Width ) . ) S .
Cultivar 3 3 TSS Organic  #p&'"  Water ) Water Seed Flowering time
(8) (em) (grem ) (mm) (mm) . Thickness ‘
(°Brix)  Acid (TSSA) Content (mm) Content Abortion (2014)
mm
Content (%) (%) (%)
£9 44
] 14.01b 14.84b 0.95b 36.13b 26.67b 9.19b 1.26b 10.02b 80.13b 2.39b 78.68b 83.74a 6-9 *
(F. margarita)
£ &4
35.53a 38.70a 0.92¢ 41.32a 39.56a 8.26¢ 2.06a 4.42¢ 89.43a 3.16a 85.46a 16.68¢ 5-10 *
(F. obovata)
& 58
=7 10.77¢ 1091c 0.99a 27.27¢ 25.40c 12.69a 0.58¢ 24.44a 81.75b 1.88¢c 77.56b 52.67b 7-9 2

(FE. crassifolia)
PR EGRA AT 2015 E o TTHH AT 2014 E o
*Means followed by the same letter in columns are not significantly different by LSD (P=0.05).
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% 2. 7 k¥ {c¥ £ 9 £ (Fortunella margarita Swingle) % § |+, 2. % (2013)

Table 2. Investigation of the fruit characteristics of Fortunella margarita Swingle between different harvest timing (2013).

o AT
2

TR Py

Characteristics of Pulp Characteristics of Peel

FRpdy L8z B R BA AR

Harvest Weight Volume Density Height Width FWREE KA G R A5 ke g B peT %

L. ) : & B LU - - '

timing €9) (cm3) (g-em 3) (mm)  (mm) TStS Orga‘nlc g Water Content  Thickness Water Seed Abortion

(°Brix) Acid (TSSA) Content
(%) (mm) (%)
Content (%)

117 3 p 1237b 12.84c 097a 34.28c 23.94d 8.72¢c 1.63a 7.24c¢ 85.77ab 2.29b 83.30a 79.12a
117 18 p 13.73b 14.85b 0.92b 36.74ab 30.96a  7.64d 1.03b 10.90ab 62.50c 2.67a 62.50b 85.60a
127 3 p 1649a 17.73a 0.93b 38.45a 27.18b  9.69b 1.05b 12.37a 84.19a 2.28b 87.27a 82.37a
127 18 p 13.41b 13.96bc 0.96ab 35.12bc 25.04c 10.57a 1.30ab 9.56bc 83.12b 2.34b 83.33a 88.05a

“Means followed by the same letter in columns are not significantly different by LSD (P=0.05).
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4 3. % I #z¥ £ £ £ # (Fortunella obovata Tanaka) % F {4 2 3 % (2013)

Table 3. Investigation of the fruit characteristics of Fortunella obovata Tanaka between different harvest timing (2013).

RS L |'&
. Characteristics of Pul Characteristics of Peel’ 4
Flow £E° ME mR BE TR pwéﬂ e
Harvest =~ Weight Volume Density Height  Width 7Rz E . s ): M ERTe &
o N 3 ) o ERR Water ) Water )
timing (2) (em”) (grem™)  (mm) (mm) . . Organic Acid Thickness Seed Abortion
(°Brix) (TSSA)  Content Content
Content (mm) (%)
(%) (%)
I1* 3p 3242b 3585b 091bc 39.79p 38.64bc 7.93b 1.35d 6.06a 88.58b 3.15bc 85.94ab 17.23bc
11 * 18 F 3936a 43.65a 090c 43.37a 41.25a 7.89b 2.24c¢ 3.70bc 90.19a 3.03cd 86.07ab 27.25ab
122 3 P 40.15a 44.08a 091bc 43.51a 41.57a 9.24a 1.46d 6.42a 89.72a 3.49a 85.15ab 19.47abc
127 18 p 3948a 4296a 092b 43.83a 40.15ab 7.84b 2.31c¢ 3.42cd 89.70a 3.38ab 87.02a 6.55¢
1% 2P 2990bc 31.26bc 0.96a 37.80bc 37.38cd 8.16b 2.98a 2.76¢ - 2.77d - 37.02a
17 15p 3353b 3528 0.95a 39.83b 38.95bc 9.12a 2.27¢ 4.04b 88.88b 3.10c 84.18b 7.69¢
2% 1p 256lc 2820c 09lbc 36.82¢ 3593d 7.09c 2.59b 2.81de 82.96ab 2.84cd 82.96b 5.19¢

“Means followed by the same letter in columns are not significantly different by LSD (P=0.05).
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% 4. 3 ¥ & s#(Fortunella crassifolia Swingle) % 3 {4k 2_ 34 % (2013)

Table 4. Investigation of the fruit characteristics of Fortunella crassifolia Swingle between different harvest timing (2013).

| =2 ||
Nl

R LR

Characteristics of Pulp

AR

Characteristics of Peel:

*T p P £E%° Lk HE ® R R
1 £f WwE o %A # - PR E BET 3
Harvest Weight Volume  Density Height Width . . ) s
. 3 3 TSS Organic ~ #p&v* ‘ Seed
timing (2) (cm’) (grem™) (mm) (mm) ) _ Thickness .
(°Brix) Acid (TSSA) (mm) Abortion
mm
Content (%) (%)
127 3P 10.89 11.08a 0.98a 27.27a 25.51a 13.24a 0.46b 33.89a 1.84ab 16.68a
127 18 F  10.82a 10.99a 0.99a 27.12a 25.77a 11.57b 0.47b 24.97b 2.05a 83.74a
1% 2P 10.64a 10.72a 0.99a 27.40a 25.01a 13.13a 0.80a 18.12b 1.76b 52.67a

“Means followed by the same letter in columns are not significantly different by LSD (P=0.05).
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.5 BRI E g ED 2 £ F £ #(Fortunella margarita Swingle)#? £ 2 £ 44 (F. obovata Tanaka) % § 4 2_ +* #&7(2013) =

Table 5. Comparison of the fruit characteristics in appropriate and non-appropriate harvest timing between Fortunella margarita Syirigle and F.

obovata Tanaka, that cultivated in Ilan (2013).

f

T
Characteristics of Pulp

AR

Characteristics of Peel

RN

B 2y £ M BAER O BAR TR FWEZE
e fh . 1 o . . I PR z S A ke g E Seed
. Harvest Weight Volume Density Height Width Organic N R 5 )
Cultivar . 3 3 PR Water _ Water Abortion
timing (2) (cm”) (grem™) (mm)  (mm) _ Thickness
(°Brix) (TSSA) Content Content (%)
Content (mm)
(o) (%)
(%)
14.95a 15.85a 0.95b 36.78b 26.11b 10.13a  1.17b 11.02a 85.33a 2.31b 83.65a 85.20
7 E&H  (2013/12)
(F. margarita) 2t-3§ % #p
13.01b 13.79b 0.95b 35.44b 27.27b 08.21b  1.35b 08.96b 74.75b 2.47a 73.45b 82.19
(2013/11)
i R4
N * 37.85a 41.63a 0.91b 42.62a 40.41a 08.23b  1.84b 04.90a 89.550 3.26a 86.04a 17.63
=& 4£H (2013/11-12)
(F. obovata) 2L 8P
(2014/1.2) 30.53b 32.40b 0.94a 38.52b 37.76b 08.35b  2.54a 03.39b  89.080 2.95b 83.75b 14.65

Means followed by the same letter in columns are not significantly different by LSD (P=0.05).
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Table 6. The first day of anthesis and fruit set recorded of each flowering period of Fortunella margarita Swingle in Ilan (2014).

3 w4 457 7 #97
Sprouting Flowering period First day of anthesis First day of fruit set
2014 & 4 * 1 6% 300p 7% 9p
2 7% 15¢p 7% 240p
3 77%300p 84" 8P
4 8% 14 p 8% 23 p
5 8% 29 p 9% 7p
6 97 13 p 9% 22p
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Table 7. The effect of times of flower thinning on flower formation and fruit set in Fortunella margarita Swingle.

2

Tk K E3 SR
| | ’12 S A
Fo 55 He B3 R F TR R S Average number of fruit set B et

ruit dro
Times of flower thinning Total flower formation Number of flower anthesis b=~ - Number of flower buds %) P
Theoratically Reality °

0 9.83 ab” 9.83a 540a 1.50a 294 ¢ 72.53
1 8.90b 6.31b 370 b 1.11 ab 4.10 be 69.97
2 9.98 ab 6.00 ¢ 2.15¢ 0.69b 5.53 ab 68.28
3 11.10a 1.66 ¢ 0.21d 0.04 c 6.81a 81.25

“Means followed by the same small letter in columns are not significantly different by LSD (P=0.05).

VIR S (%)=[1-(h T 0k BT R % 1)) 100%

\
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Table 8. The effect of flower thinning to flowering and fruit set in Fortunella margarita Swingle.

Tiad % #k A o 45*’
Fed® Btk (7 o #) B THc SR Ta Average number of fruit set F/;ult ; r:;p |
Treatment Total flower formation Number of flower anthesis Number of flower buds Eiic Fov '
Theoratically Reality (%)

B~ ~Z Hp 11.10a" 1.66d 6.81a 021f 0.04b 81.25
R N 8.54 be 6.99b 3.70b 340 cd 1.28 a 63.86
i R | 11.24a 3.51¢ 5.55ab 1.48 ef 031b 81.12
i 7.85¢ 7.79 b 3.65b 4.74 ab 146 a 69.69
B~ Z 10.16 ab 2.11cd 7.34 a 1.56¢ 0.49b 59.88
= 9.11 abc 7.98 b 3.96b 4.13 be 1.28 a 68.40
B 9.73 abc 3.18 cd 4.69 ab 2.34 de 0.60 b 71.83
A B 9.83 abc 9.83a 2.94b 540a 1.50 a 72.53

“Means followed by the same small letter in columns are not significantly different by LSD (P=0.05).
VB2 s - B ?Ei IR B ] CF

e e G RaE s

VEBERICT ARG SRAKE B ST K

VI & (%)F[1-G%H T 358 % 5/F % T 5 5% #)x100%
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Fig. 1. Linear regression relationship of kumquat density between total soluble solids, organic acid content, and TSSA. (a) F. margarita (b) F. obovate (c¢)

F crassifolia.
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Fig. 2. The effect of flower thinning to flowering and fruit set on Fortunella margarlta
Swingle. (a)thinned the 1% (6/30) flowering time (b)thinned the I** and 2™
(6/30&7/15) flowering time (c)thinned the 1%, 2™ .and 3™ (6/30,7/15&7/30)
flowering time (d)thinned the 1" and 3™ (6/30&7/30) flowering time (e)thinned the
2" (7/15) flowering time (f)thinned the 3™ (7/30) flowering time (g)thinned the 2™

and 3" (7/15&7/30))flowering time (h) no thinning.
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Fig. 3. The effect of flower thinning to flowering and the ratio of fruit set per ﬂov&éring time
to total fruit set in each flower time on Fortunella margarita Swingle. (é)thinned the
1 (6/30) flowering time (b)thinned the 1% and 2™ (6/30&7/15) flowering time
(c)thinned the 1%, 2™ ,and 3™ (6/30,7/15&7/30) flowering time (d)thinned the 1 and
3" (6/30&7/30) flowering time (e)thinned the 2™ (7/15) flowering time (f)thinned

the 3" (7/30) flowering time (g)thinned the 2™ and 3™ (7/15&7/30))flowering time

(h) no thinning.
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Fig. 4. The effect of flower thinning to flowering and the ratio of fruit set in eacﬁ;ﬂowerlng
time on Fortunella margarita Swingle. (a)thinned the 1% (6/30) ﬂowerlng time
(b)thinned the 1% and 2™ (6/30&7/15) flowering time (c)thinned the 1%, 2™ and 3"
(6/30,7/15&7/30) flowering time (d)thinned the 1* and 3" (6/30&7/30) flowering
time (e)thinned the 2™ (7/15) flowering time (f)thinned the 3™ (7/30) flowering time

(g)thinned the 2™ and 3™ (7/15&7/30))flowering time (h) no thinning.
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Fig. 5. The effect of flower thinning on the first, second, and the third flowering
period to the number of small floral buds.

“Means followed by same capital letter in each flowering period are not significantly
different by LSD (P=0.05)

*Means followed by same small letter in either thinning or no thinning are not

significantly different by LSD (P=0.05)
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i
Archimedes’ principlephysical law of buoyancy, discovered by the ancient Greek

mathematician and inventor Archimedes, stating that any body completely or partially
submerged in a fluid (gas or liquid) at rest is acted upon by an upward, or buoyant, force the
magnitude of which is equal to the weight of the fluid displaced by the body. The volume of
displaced fluid is equivalent to the volume of an object fully immersed in a fluid or to that
fraction of the volume below the surface for an object partially submerged in a liquid. The
weight of the displaced portion of the fluid is equivalent to the magnitude of the buoyant
force. The buoyant force on a body floating in a liquid or gas is also equivalent in magnitude
to the weight of the floating object and is opposite in direction; the object neither rises nor
sinks. For example, a ship that is launched sinks into the ocean until the weight of the water it
displaces is just equal to its own weight. As the ship is loaded, it sinks deeper, displacing
more water, and so the magnitude of the buoyant force continuously matches the weight of
the ship and its cargo.

If the weight of an object is less than that of the displaced fluid, the object rises, as in the
case of a block of wood that is released beneath the surface of water or a helium-filled balloon
that is let loose in air. An object heavier than the amount of the fluid it displaces, though it
sinks when released, has an apparent weight loss equal to the weight of the fluid displaced. In
fact, in some accurate weighings, a correction must be made in order to compensate for the
buoyancy effect of the surrounding air.

The buoyant force, which always opposes gravity, is nevertheless caused by gravity. Fluid
pressure increases with depth because of the (gravitational) weight of the fluid above. This
increasing pressure applies a force on a submerged object that increases with depth. The result

is buoyancy.
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"+4% 2. Juice quality characteristics (pH, total soluble solids (TSS), titratab

(TA), and B-carotene)

le-acidity
> 4 fﬁ{x_‘:_‘: EN

Species Varieties pH TSS TA TSS/TA [-carotene
New Hall 3.83 ab 11.4bed 0.83d 1380 0.12¢
Salustiana 3.82ab 10.7 bed 1.19 cd 9.0 be 0.05¢
Washington Navel 3.91a 109bed 1.04cd 10.7be 0.08¢
Navelate 3. 76 abe  10.5¢d 1.07 ed 8.9 be 0.07¢
é?n Shamouti 3.67abe 10.3c¢d 1.23cd 8.3be 0.08 ¢
g Navellina 3.7 abe 10.5ed 1.17 ed 9.1 be 0.08¢
5 Moro 3.53¢ 10.3 ed 1.49 cd 6.9¢d 007c¢
WValencia Cutter 352¢ 11.9abed 1.87bed 6.5ed 0.29 ab
Valencia Frost 351lc 11.4bed 1.62cd 7.3¢d 0.31 ab
WValencia Olinda 348¢ 11.5bed  1.85bed 6.3cd 0.28 ab
Valencia Gampbell 3.57be 109bed  1.55c¢d 7.led 0.27b
F Clementine Porou  3.85ab 12.6 abe 0.72d 19.3 a 0.06 ¢
A Clementine 3.71 abe 13.3 abe 1.30ed  11.9be 0.12¢
= SRAG3
= Encore 3.75abec 14.4a 1.13ced 12.8bc 043 a
= Kara 3.860 ab 13.7 ab 1.10ed 123 0be 0.39 ab
Interdonato 3.05d 3.0f 1.89bed 1.7d 0.003 ¢
Santa Teresa 3.01d 4.07 ef 2.96abe  1l.0d 0.002 ¢
5—: Villa Franca 2.80d 597 e 3.67a 1.7d 0.007 ¢
= Adamopoulou 3.0d 42 ef 341 ab 1.24d 0.001 ¢
3 Karesteno 2.99d 54ef 424a 1.3d 0.007 ¢
Magleno 3.02a 553ef 360a 1.8d 00lc
Lisbon 2.99d 4.33 ef 3.52a 1.2d 0.004 ¢

Means within the same column, followed by the same letter do not differ significantly according to Tukey’s

HSD test at a=0.05.
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