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SUMMARY

1. Breeding of Strawberry for Forcing Culture

29 strawberry (Fragaria spp.) germplasms were evaluated for developing strawberry
varieties suitable for forcing culture. Selected germplasms (10 varieties originated from
Korea and Japan) were used for cross combinations every year. There were totally made
32 cross combinations and planted 18,454 seed propagated plants during project period. We
have selected about 10 seedlings having good horticultural characteristics for forcing culture
among the evaluated seedlings every year. Major target of strawberry breeding program
was focusing on fruit quality (high sugar contents, high firmness, good shape and long
shelf life), high yields, early harvest, big / uniform fruits and resistance to diseases and
pests like anthracnose, powdery mildew, fusarium wilt, aphids and spider mites.

Those selected seedlings were tested productivity for several years and finally registered
variety which is ‘Sukyung’ in 2008. ‘Sukyung’ showed excellent fruit firmness including
vigorous growth, high yield for forcing culture. It is suitable for exportation in fresh

market because of long shelf life.

2. Breeding of Strawberry for Semi-Forcing Culture

In order to promote the efficiency of strawberry breeding programs, we had evaluated
various horticultural traits of strawberry (Fragaria spp.) germplasms collected domestically
(11 varieties) and abroad, especially Japan (44) and United States and Europe (23), China
(9). Recent developed varieties in Japan had big fruits for reducing the harvest labor.
Varieties introduced from United States and Europe had high firmness of fruit.

Many cross combinations were made for developing high firmness of fruit suitable for
semi—forcing culture from 2005 to 2008. There were made 42 cross combinations and
planted 11,029 seed propagated plants. We have evaluated and selected 78 lines among
them that had good horticultural traits especially big fruit, high firmness and high quality
of fruit. Those lines were tested productivity for several years and finally registered
varieties which are ‘Sulhyang’ and ‘Keumhyang in 2005. ‘Sulhyang’ was originated from a
cross between ‘Akihime’ and ‘Redpear]’ and showed excellent characteristics including
vigorous growth, high yield and resistance of powdery mildew. ‘Keumhyang' from cross
between ‘Akihime’ and ‘NS970016° had big fruit, high firmness and sugar content. The
proportion of cultivation area of ‘Sulhyang’ had been reached 36.8% (about 2,400ha) in
2008.



3. Breeding of Ever—-bearing Strawberry for Summer Culture

‘Goha’ and ‘Gangha’ are new strawberry(Fragaria x ananassa Duch.) cultivar, which was
released by Highland Agriculture Research Center, RDA, in 2007 and 2008. This cultivars
showed excellent ever-bearing characteristics including continuous flowering habit and high
yvield under high temperature and long—-day condition.

It was named ‘Saebong No. 1 and 2’ as line name after examining the characteristic and
productivity in summer culture from 2005 to 2007. Again, after two regional adaptability
test from 2007 to 2008, the cultivar name, ‘Goha’ and ‘Gangha were imposted on this
cultivar. ‘Goha’ is suitable for summer culture and export. Because it shows continuous
flowering habit, high vyield, and fruit quality under high temperature and long-day
condition. ‘Gangha’ is suitable for summer culture using domestic consumption because it
shows continuous flowering habit, high yield, and fruit quality under long-day and high

temperature condition.

4. Development of Rapid Propagation for Newly Developed cultivars

Formation and elongation of runners, growth of runner plants, and transplant propagation
rate of ‘Maehyang’ and ‘Johong’ strawberry were investigated at various PPF and CO:
concentrations during transplant production. PPF levels applied were 1374 + 21, 2170 =+
10, and 2747 + 84 umol m? s at the surface of empty shelves. In the higher PPF
treatments, numbers of runners and runner plants per mother plant were greater and the
formation of runner plants was promoted resulting in the shorter runner length between
the mother plants and them. Propagation rate during the 40 days long period was 0.27
day ' in the treatment of 280 pmol m 2 s! which was significantly improved comparing to
conventional propagation methods of strawberry.

CO2 concentration during photoperiod in the elevated CO2 concentration treatments were
controlled at 1310 + 20 or 1800 = 19 pmol mol”, while that in the control treatment
(without CO, enrichment) was 520 + 15 pmol mol'. In the higher CO: concentration
treatments, numbers of runners and runner plants per mother plant were greater and the
formation of runner plants was promoted resulting in the shorter runner length between
the mother plants and them. Propagation rate during the 60 days long period was 0.42
dasf1 in the treatment of 1800 pmol mol ! which was significantly improved comparing to
conventional propagation methods of strawberry.

It was confirmed that the runner plant production rate of strawberry was improved by
elevating CO: concentration in growth chambers. However, in greenhouses where the

ventilation is frequently needed, it is difficult to control CO: concentration. The purpose of



this study were to develop an effective system for controlling CO: concentration iIn
canopies of strawberry plants grown in greenhouses and to determine the effect of elevated
CO2 concentration in plant canopies was measured and controlled using programmable
relays. CO; treatment was started 23 days after transplanting (DAT) at CO: concentrations
of 450, 700, and 900 pmol mol . Results show that the elevated CO, concentration enhances
formation of runners and runner plant production rate which can be applied to transplant
production of new Korean strawberry cultivars that require the rapid propagation.

Several plant hormones and calcium materials were used for the runner production and
roots formation in ‘Maehyang’ and ‘Johong  strawberries. The number of runners was
increased to 30~33% at 40ppm of gibberellin treatment in ‘Maehyang’ and ‘Johong’.
Aqua*cal® x4,000 treatment increased plant height, number of leaves and chlorophyll
content of strawberry shoots. Stimulate® x2,000 treatment was effective on the roots
growth, resulting in increasing the number of primary roots and root weight. Foliar
application of calcium materials reduced the plant height of strawberry slightly but
increased the crown diameter and chlorophyll content of the leaves. CaB® application was
most effective in root formation among several calcium treatments. The effect of calcium
treatment was most evident in first daughter plants when measurements were taken as
development stages of daughter plants. Fungicides of triazole chemical, calcium materials
and prohexadione-Ca were investigated in reducing excess growth of daughter plants in
‘Sulhyang’ strawberries. Tebuconazole, which is a fungicide of triazole chemical, had
significantly more decreased plant height and length of leaves than that of other fungicides.

Tebuconazole treatment had a better effect of reduced growth from 32 to 47% than that
of control, however, it didn’t have an effect on crown diameter. Prohexadione-Ca treatment
had more decreased plant height and increased crown diameter than that of control with

increase in Pro—Ca concentration.

5. Development of Culture Technique for Producing High Quality
Strawberry Fruit

This experiment was conducted to investigate the optimum planting time, the effect of
fruit thinning and axillary bud removal for solving the problem of physiological disorder
and improved cultivation methods in domestic cultivar.

Four strawberry cultivars were planted in the plastic house at a week intervals from Aug
31 to find out the optimum planting time on forcing culture in the southern part of korea .
As a result, the flowering time was earlier in directly proportion of planting time and plant

vigor including leaf number, leaf and petiole length showed the same tendency, but there



was no relation between sugar content and fruit firmness to planting time. Yield of
‘Sunhong’ and ‘Johong’ was higher in the earlier planting time but one of ‘Maehyang’ was
the highest planting on Sept. 14.

When the fruit number per the flower cluster was restricted 4~5(A) or 7~9(B) in
comparison with nonrestricted one(C), average fruit size was bigger as the fruit thinning
was severed. The commercial yield was the highest in A plot of ‘Maehyang’, but in B plot
of ‘Sunhong’. When the axillary bud generated on the plant was removed perfectly, the
fruit size was bigger and the commercial yield was higher in contrast with 1~2 or all of

the axillary bud remained.

_10_
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A+ FHE dH(Dreesen and Langhans, 1991, 1992).

B3} ol Ahat et A= B AFEEE F2 AYolU(Tremblay et al, 1998) =719 #y %

Ea o Bgel Frhshd AwHom Y AEFe] Frs, Td HE A
ol BrakE AHgFol F/HRTHKinet et al, 1985). £ BB W JF WAL BH Z
4o F7hsha,

TR AEFo] F7dttE BRax dti(Masson et al, 1991).
AFE o]2ksler A A 2] rubisco?] ©|4bIERA9} AbA 7Fo] HE S ulro] BEA AME 9

s EolBE AsS SUAZI T (Kimball, 1983). 53] o#l AEAdTS FdAEE] 5

7Vatdet. o] AbslebA H7E 330004 900 pmol mol-12 F71e w) EntE fRe ZAo] F
7}al sl aL(Brewer et al, 1986), ©]At3}lElA H%7} source metabolism¥} sink® #FA A&

wHje] e WA A Ak olibstetA AP Al E5E] o EATH(Woodrow et al., 1987).
of AEZEES o83 AT Uy AEIEELS Yo FE AEA] T
As flste] de] 293 glom 1 F SA1L gEA AEEZIAAZ o] &¥ i . 7]
feF Athe]l 7] 94tE-A] IBA(Indole Butric Acid) 300ppm+sucrose 3% F A2 g oA W&
86.5% 3 tH(Kwon, 2002). BA(Benzyl Adenin)®} gibberelling &-&38}o] HAF¥Al Y o
e lov @8 AgAlde 2347t glidlern dy 24 BATEE 1,800mg/1714]
=30 W F7HHE v (Dale, 1996).

H A AU GEAES JAE7] fdte] EgfolEAl sttEoly Prohexadione-Cacll
g3k AE7E &5 APy o EgolE A 3852 uniconazole®} paclobutrazole &
A

=71 AZE JAste] F3itEol &

ox,
o
o|N
N



tlo

50ppmEF-E ®7] ‘Sweet Charlie’ #F< WA dy 24

F= 72t (Bish, 1996).

HaAZH L 27 s T

Prohexadione-Ca(calcium 3-oxido-4-propionyl-5-oxocyclohexene carboxylate)< X H| &
AR B GAxel &40 =& GALE vH e AL ADFOZH shoot A%
zdg7E e Arkz AYse IF7F A9 §lal(Evans 5, 1997) AlE AES A8t

AHAS ZFAaA7IY F AAFTS A A ZItH(Rademacher, 2000). B3 Alzbe] A

al a s
2AA AL AAA 7] H FAo A= flavonoide] spectrum} fireblight & WA fol] o 3t
vt MR E fFEste dHiE AFA dAc wEE doivs Hiux At (Buban. 2004).

Pro-Cag TFuji’ Abftbrol AgAl Aels=et Sl #Agle] A F 155 Az Al
de Ao HAFL FFS WAA G o] 53 HweEstole FEFES HAA &
tHYoon, 2005). &7]°l S1o]A4 Pro-Ca 200ppm= AHAE S o 1y A3bda A%
o] ZFAHE Ay F7F A HE A HHandley, 2007). & 7] ‘Camarosa’ @t ‘Sweet Charlie’ ¥ %
of Pro-Ca @WA¥A 2= root/shoot M &S S7FA# 31 SLA(specific leaf area)E ZAAIF

}(Reekie, 2007).

GAP¥ Good Agricultural Practices®] ¢Fo]&A] $gvetye ‘5 ArEae’glar WA sha
S ¥FAATA B

ek g AYS Husls] Askel aEe 4 WANE Fd
A
-

F-FA S FUBY L FAB) AR F A= B F

CFe AP Sl AwEe] gk Fel @y A AL FE H4, WY,

Ha al(7g, 199), d#E 5 5’—%‘7(]*3— sHo® oA
2003). #H ol SAEE 59 AS Aoz s A3 gy AAAVE PP
%PJP ATt
27 AEAY S R i A=A R AAdd o) A u = (Marvin and
Worden, 1988), #Zt&o] ojd o dyut stis Al ASH AAA7¢ F3FS S7AE F U
1L 3} tH(Albregts and Howard, 1986; Schaffe, 1986). W] e x]o| A oSS & uj

A3t A £E Al HEAN £ ¥ ¢ dns BIE JUCsENEY,
2003). 2, F7bl RFHD Q= nAAME] B, ERAM] wa 2@Re] Fusst A
A zAvelel 0 We wHe s]olol sz, At dolwhy Fol L Wyom A4

al gt
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(cm) (cm) (g/7})
ol 2 A} 145 89 8.0 20.5 2.3 5.3 5.3 34.4 7.6 14.3
THH52% 78 6.6 7.0 9.3 0.8 4.0 3.2 22.4 8.2 115
Bio US 13.8 7.1 6.3 15.0 2.0 4.6 3.6 24.1 75 10.7

TFEFHE 143 74 7.5 129 2.0 47 3.9 31.0 6.5 11.3
of27}e] o] B 145 79 7.5 149 2.8 4.0 4.0 288 86 11.0

R 183 6.8 5.0 15.6 2.8 4.6 4.1 383 90 10.0
Alof % 190 106 85 29.0 3.0 45 3.8 264 94 111

of ujui| 2] 208 56 5.9 13.0 2.8 4.5 3.5 245 64 9.7
13 208 54 4.6 124 2.3 4.5 3.8 284 16 104
291E A 105 7.3 6.4 154 1.5 4.6 3.8 258 17 104
Surecrop 12.0 46 44 4.4 1.3 3.1 2.3 89 6.2 11.1
Oso grande 105 83 7.6 19.3 1.0 4.9 4.0 33.0 65 11.6
Chandler 123 9.1 8.1 185 1.3 5.0 4.0 324 18 10.5
ofm}t o - 243 123 94 34.4 3.5 5.1 4.3 36.8 100 8.6
EX] =]y 150 115 86 22.1 15 5.9 4.2 354 96 8.9
|3 321 5= 153 105 90 21.3 1.8 5.6 4.4 378 96 14.8
oFd 108 99 8.6 16.8 1.3 5.5 4.2 36.8 97 8.3
A7 e =7} 115 104 95 20.8 1.8 5.3 4.2 31.8 98 11.1
= 130 7.1 6.5 12.3 2.8 4.5 3.6 216 7.2 9.1
ofn} o - 183 123 104 194 2.5 4.1 4.3 268 100 129
AR RE 161 115 96 20.1 1.8 5.2 4.0 257 96 17.2
EIEE 173 105 94 21.3 19 5.6 4.2 178 103 161

oFQ o] 3] v 106 99 8.6 12.8 1.3 4.3 4.0 165 9.7 214
AVZFE =T} 119 104 97 20.1 1.8 3.9 3.7 214 98 134

o & 13.0 71 6.5 12.3 2.8 34 3.3 126 89 22.5
LA EH 196 9.8 8.7 159 3.1 4.8 4.3 187 103 194
A% 175 109 86 16.3 2.1 4.6 3.8 185 105 187

-

164 105 9.2 17.8 2.6 41 3.6 208 112 145
187 112 81 159 34 5.1 3.9 173 120 199
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_ e i < &
%%
ey @AW AdFgel AEgY TR

A gF + ++ +++ + ++ ++
o}7] 3] H| o+ o+ ++ + ++ ++
Y=g ++ o 4 + +
o] sk ++ A 4+ + A

oo WAL e ORhAl ee t BFPAL, ver A WAL crer : ol F A1S

vpo] Aol gol ‘o7l 'Yt 2w SERAAR HFdTo] 147gow o178 12.8gEE‘r :
of s & F AUnk TFEFE AF o] 3918kg/10alE oF7]8 W 3760kg/10aX vt °F3t
5 BAd A= o7l Y ol 17% T

2 =
L JRsb7lek eVl 2w =9dew dAVEEHel v skl oy AUlagoll = ofak ittt

= = m of) 7} Z 3y PR 3 HunE  AERgY g
oo (g/% (g/F)  (g/F)  ON/3h) (g) (%) (kg/10a)
A gk 979 243.0 90.1 15.6 1477 79.1 3,918
o} 7] 3] || 4.1 247 .4 82.1 179 12.8 &81.1 3,760

o 17g o), YE 0 10g~17g, ¥ ¢ 10g IRk
YESE 0 10g ol
"EA AIC04. 9. 156 B2 12~49 FEFY

—

T 2-14. =4 Ao R

o 24 A F¥ F5 Ax dR o & o
= Z v - 2 %OHT
(cm) (£.¢) & ¢ /=) (g¢/mm) (%) (kg/10a)
3l 71 7}
A g 25 10.10  11. 20 15 12.1 0 " 793; o; 4,100
g4 o}
©]7 3] | 30 10.05 11.15 18 115 12 Sj=e 3500

% 2 L 2 U004 910 B, FF 1 11-42 S

I} wor} w% Wol x| x| gk}, A ‘ol7)e



¥ 2-15. ‘Aol FHEAN(=2ETAEA)

- o} o A} 2| - _

3 % E!:] o - il - r,]_ e} - 5;]—7 o)

i o ] (OBX) (%) o)f_‘j] (g/mmZ) 7] oJ’}E(%)
A g 10.4 0.89 11.7 11.2 3
o}7] 3] v 11.2 0.82 13.7 11.1 8

(3) A fFrod € A%

3lol B-3l7} ‘of7||H’H} mom g 99 o|He ZU|AAL 035y £V} =od F 2l
. 3 7FFHol ZFete] A7t &olsit M FFolyo oFsle] FEA] FEF Fr|o] Fod)
ofof dhr}, ol HALrt vtowvd X Qs AUl $£38S dlojof s 27|45l
B 3127 82 @St o] FF2 ‘ol7ls| v’ o] 10¥ sk FEetE 254 Al
= AgtelA] &a, Aoy viEAd o7 Aujets A Jol A ‘W YAFFoR AUt 7k
g Ao AgdErh 2008 SHFFEAAAT A FAb] wrEW A Aud A Y 36.8%Y A
F&S Holy ‘Y A goA F43] s ok

U U3 33= 27 JAEF FEHEE) $A
1) SA734

FFHo] 300417 el T Eola o] 43 U FES5AHS HFHoE wwE A
Aletd et wEjE T gl ol s s RE o R uAE ik el NS970016 AlES RO R
ol FwHlE A5l 3867109 FAE FE5SAT. 28 uEste] AAS SATE So AgMa
EoA EFFAol 4t Al 1270AS AEEkgct o5& MAE 1078 A EE
FAske] AujstaA 71 BE-d FgslE 145 S AEsth 20033 = A A AX
T 2004~59% AN G T FeoE XS F s7HAF AHS AAS 54 S
oldk 3 20009 12€ TEXETH sAE AFSAH ANET AAYNYsE BT TG
Vo2 WHsldvHE 2-16, 19 2-3).

¥ 2-16. ‘FF SAATE
o T 1999 2000 2001 ~2 2003 2004 2005
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] 3 = Gl
= T 9
A7k ' AW AElEsge]l AMeEsd A" = & df
= 3k ++ +++ ++ ot ++ +
o}7] 3] v +++ +H++ ++ + ++ ++
o = -4 ++ ++ N + + +
ufj F ++ oo 4+ + o +

SR, e SRPEA, e FXPRA, e A R, e o} A

o Frae Aegs vsddoy §570 A1 dart wor BEREe 163go%
= BT SRR E P
_/': o

sl7]= ‘Ylew'eel 139 Ax wgko

EERE 2} = Eat Sk Hyt g AEgE" T
°° (g/77) (g/7) (g/7)  ON/3h) (g) (%) <kg/10a>
= gk 98.9 168.9 48.0 9.7 16.3 84.8 2,872
o =4 73.6 189.2 58.8 12.1 14.7 81.7 2,923
‘i 17g o, Y 10g~17g, *AF : 10g W vk
W}\]—J' J/]—g : 10g O] S
VEA Au]C04. 9. 20 HA)) 12~49 Y
3 2-21. =4 Aw st A vl
o = = % g7l FE7) 3} = 3 = = T
E’é‘t’g ° ° . 2 Hg OHT
(cm) (€. 49 (&9 OV3) (gmm”) (%) (kg/10a)
= & 28 11. 10 12. 15 10 15.3 13 #7FF °F 3200
=3 24 11. 20 12. 28 14 13.7 11 A7 F 3,500

¥ 2 =2l A4 D04, 9. 20
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o) EASA
54 E;i) ?/F; EEd <§/mjé> /! ?%/OT;L%
z 3 143 0.84 170 162 12
o= 115 086 134 131

o g 120 085 141 139 5

(3) Auld Fod 2 A

Fulo] F74wol
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[

¢

N

A FEoll o elAlofol Al =Q1E Alexandria 5 3FF 2WAl FEQ1 Ao JERTH
steke] FAMAY FF2 BT inbreed #HlS el FFS AN F F #F0E U=

Hog Ag PAL =oz MAXNORE Ay L THGe, 2006).

’

= = m =7 AT Ny A E HAA T
e (cm) (v /5) (cm) (cm)  (34/9%)
Alexandria 26.9 167 6.4 4.8 1.33
Baron Salemacher 25.1 109 6.3 4.6 1.37
Rujana 24.8 109 6.3 4.4 1.43
Zeangana 18.8 15 9.8 84 1.17
Zepier 18.3 14 94 75 1.25
Bukaj 24.4 12 12.2 99 1.23
Kama 20.7 17 94 79 1.19
g A 21.7 28 7.0 6.9 1.01
xgltslol E 25.0 25 76 71 1.07
el =4 23.0 24 7.8 7.2 1.08
T HE= 215 59 6.3 5.6 1.13
Ryl 33.6 245 8.0 5.4 1.48
=RE] Bl 33.1 305 75 5.3 1.42
=] s 19.8 41 55 54 1.02
A RE 2T — 20.7 41 74 6.6 1.12
Anabelle 28.6 38 75 75 1.00
Cirafine 31.0 46 8.3 6.9 1.20
A Al = 25.1 32 7.6 6.4 1.19
Charlotte 26.8 24 6.9 6.8 1.01
FAAY 22.3 98 5.0 4.8 1.04
Sarian 22.8 45 6.6 6.0 1.10
Florian 24.1 96 7.2 6.2 1.16
Temptation 33.4 74 7.2 5.1 141
AR A A 28.5 51 8.4 75 1.12
Ay + 12~3057 WA ‘==Y

$E4S A% AFHE 3-3) 24L& 183~336em, FF

% B EEo 305ME HY

wath oA EES o] 4x AelREst we FFolArt wE AAY EE B 45

ot ol AAY EFol AAN EF W8 elisist & olFoid Aest
[e)

ol B R 2L ZrolAal BFAFE ol 7] wjFo]th(Perez %, 2002; Cheong, 1995).

7
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k1
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of\
Lo
S
o
SE
=
S
Jm
oX,
=
=
ot
>,

= = m s sh s} N &t7] A F27]
Te (cm) Gh/F) OvEy (" D) (29
Alexandria 276 51.8 6.2 6. 1.
Baron Salemacher 24.7 40.8 5.0

Rujana 24.3 32.4 5.0 6. 7 7.1
Zeangana - - - - -
Zepier - - - - -
Bukaj - - - - -
Kama - - - - -
oA 254 6.4 9.1 7. 7. 21
Tt glolE 29.4 45 10.0 7. 7. 20
2 s 2715 8.6 10.2 7. 12 8.
TG HEA 24.2 6.9 17.3 7. 10 8.
e E 36.0 30.0 8.5 8. 14 8. 30
22U 29.3 195 7.0 8. 2 8. 18
=] bl 16.6 105 5.3 7.9 7. 28
AR E 2T AN — 182 1.5 5.7 6. 13 6. 26
Anabelle 26.7 7.3 8.9 6. 20 7. 10
Cirafine 28.3 6.7 7.0 6. 21 7. 10
d Al = 21.9 6.9 8.4 6. 15 7. 4
Charlotte 25.2 6.4 5.0 6. 22 7. 11
EERs 29.1 125 6.1 6. 11 -
Sarian 25.0 10.6 8.2 6. 27 7. 16
Florian 23.3 12.3 7.3 6. 28 7.17
Temptation 28.2 15.0 85 6. 26 7. 16
A Al A - - - - -

shitol dol7t 71 2 FE52 ‘EEI AR, o] by wWol wAlsE #FE52 ‘Alexandria
H3E 3-4). 3T s5s ‘ZeFgdE 27 17302 71 2aed ol g8 22 &
A(Ge, 2006) 7] wiZolth /Metrl= F5 2 A7 vid g8 £5 3 zolE #48)

7] PR n=FLdzo A st R AHo] o] FoXA] @2 Zeangana, Zepier, Bukaj,

Kama, AHAE & 652 AR SZ AFH AT (Ra =, 1995).
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LI Ghio BB w0 (g
Alexandria 11.5 0.64 2 4 4.5
Baron Salemacher 12.8 0.57 2 4 4.3
Rujana 124 0.58 2 4 4.1
Zeangana - - - - -
Zepier - - - - -
Bukaj - - - - -
Kama - - - - -
g 9.4 0.59 4 6 24.6
el tslole 9.6 0.77 3 7 22.2
e s 9.4 0.74 4 7 18.1
YR 79 0.46 2 7 9.0
ERsR E 8.9 0.48 1 3 19
22U 7.2 0.45 1 3 1.4
5] Ll 8.2 0.90 4 6 175
A REA TN ) — 6.5 0.99 3 6 9.8
Anabelle 8.2 0.72 4 7 16.1
Cirafine 8.4 0.75 4 4 15.5
d Al = 6.7 0.71 4 4 11.8
Charlotte 9.3 0.86 3 5 14.1
RERINE - - - - -
Sarian 6.9 0.82 3 5 11.1
Florian 9.0 0.67 3 4 8.6
Temptation 7.3 0.84 4 6 5.0
AR A A - - - - -

P E] L) ~5(F
7] (e~

FEE 65~128 °Bx WL, gAY AALEY] FEE 10 °Bx olstw FEAFFe] vt
e AR HEWTHE 3-5). 9719 98F F4& 2= Mgste] £xvf vtowd JRvt
oA g

7b oW AwTE Emobxths Lee w(2005)¢] Hoaleh dXgtdivt. #@E A= 09

ggom, FEFIAN F1E 7 AR mRom, 4R FF 2 A4/ A g2a )
4 @At Qo] BF 1k AolE LA} of el dlek
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w
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kT
jin
e |
ofN
lo
&
ot
oX,
B
£l

= = o AR AESE AEAE AEAE 5 3
(g/7W) (%) 7h/5) (g/5) (kg/10a)
Alexandria 1.0 0 0 0 0
Baron Salemacher 1.0 0 0 0 0
Rujana 1.0 0 0 0 0
Zeangana - - - -
Zepier - - - -
Bukaj - - - -
Kama - - - -
Zepg A 11.0 71 30.7 338 2,030
Zostol E 11.4 72 30.6 349 2,092
! 2y 11.3 48 19.3 218 1,311
TG HRE= 7.0 7 4.6 32 190
ERsRES 1.0 0 0 0 0
24 1.0 0 0 0 0
=] s 11.6 42 215 250 1,501
ARARELTN 7.7 19 0.3 2 14
Anabelle 10.6 50 19.6 206 1,238
Cirafine 11.7 53 174 203 1,215
I Al = 134 o4 16.2 218 1,306
Charlotte 13.5 60 15.0 203 1,217
RERIS - - - - -
Sarian 9.1 37 9.5 87 519
Florian 10.3 16 6.1 62 375
Temptation 9.8 12 2.7 26 156
AR A A - - - - -

=
HFol F 200g o, AETFHFES 1,000kg oS K FFES FEvher @A

A7} e Aew weEn,
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g3 = &
= T 49
A7k AMBFely AW ANE S FAU

Alexandria +7 - _ _ _ R
Baron Salemacher + - - - - 4
Rujana + - - - _ i
Zeangana 4+ - - - _ _
Zepier ++ - - _ _ _
Bukaj - - _ _ _ _
Kama + - - - - -
ZgE g + + - - - o+
zgltslolE + + - - - RE—
=i} = + + ++ - - +
I HRERE + + + - _ Ta
el [ - + - - - +
RERE| FA e - + - - - +
= Hl + + ++ - - +
IR N ) — + + + - - ++
Anabelle + ++ - + ++ ++
Cirafine + + - + ++ ++
A A = + + + + ++ ++
Charlotte + ++ - + 4 n
A3 + - - + + +
Sarian + + - + ++ +
Florian + + - + 4+ n
Temptation + + + T I+ i
A A A - - ++ + ++ -

P A OFZb AN b 2ZPA 4 A

’

e
o=
n
1
1
ha
o
S
N
>,
i

FoHE Walls WA Es & 379 2 W 5 AT Zeangana 7t AH FFo| W
‘Anabelle’?} ‘Charlotte’o] I &l& FAoH, AlFH-2> Ly HuF o TAH2A FFA

et Btk FlE RE 24 2 dsE 29=d 58 EAudE 34
BEES AFAAT

HAE A sfof & Aoz AT
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1
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AT AlH]

S
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1
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F 3-9. 089 wwjzdhel wE AAVNe B AMAA AAVNA v &

) . AFAIA
AEHNE  wuj (/R dFEHF oAFF  AHAAFF
T+ H&(%)
08-01 ATxEY= 73 45 32 26 81.3
08-02 < &xAd ™ ulg 85 67 32 21 65.6
08-03 A &xAn} 272 124 96 58 60.4
08-04 Aexd| =7} 62 20 16 10 62.5
08-05 AexZepwlar 328 160 160 151 94.4
08-06 Zebvaxddt 33 12 12 9 75.0
08-07 ZWlauxde 84 48 32 30 93.8
08-08 ZWiuxEd= 231 96 32 22 63.8
08-09 Z v axAlu} 87 32 29 18 62.1
08-10 =29 arxAd v vl 2] 60 32 25 14 56.0
08-11 Z#axdt 169 128 96 90 93.8
08-12 =49 ux# 2|7} 74 32 32 18 56.3
08-13 ¥ =] 7}x vt 110 96 96 91 94.8
08-14 A 7IxE & 276 138 96 55 57.3
08-15 #H A 7lxEH = 329 280 96 25 26.0
08-16 = =] 7}x Al v} 879 672 160 55 34.4
08-17 A FIxA & 126 96 32 20 62.5
08-18 ¥ A 7kxZ e ar 38 32 32 15 46.9
08-19 Awpxr]dt 91 24 24 17 70.8
08-20 Awnpxd 266 32 13 6 46.2
08-21 AnxE= 918 255 96 13 135
08-22  AnlxAd v ) ) 497 224 96 41 42.7
08-23 Awnpxadl et 150 80 52 31 59.6
08-24  Ankxd x| 7} 38 48 32 13 40.6
08-25 Sxxde 2.268 640 188 24 12.8
08-26 HHxEH= 1,900 416 128 19 14.8
08-27 S xHxA v g 2,420 1,033 160 40 25.0
08-28 S HxAn} 1,083 672 160 34 21.3
08-29 & xx¥ %7} 2,565 711 160 44 275
08-30 HHxZeHaL 2,130 864 165 70 424
A 30 %% 17,742 7,109 2,380 1,080 454

08¢ wujxd AdxEd= T 302F 1774295 Fste] GAg Aol AHAAY AAMNA
J A

Hl &2 3 3-99F 2o} 17,7429 F 7,10977F o] A= a, HE AAE T4+ 238072 3%
Hr T 1834%%E A E AT AAE 23805 T AHAAE S 1L080F= AHAIA HlE 2 454%

59.8%2 AAMxALAA o] 248%0l M 35% =9k
o 53] 90% ol4g B 2FE AdxTAWT o] 044%, T IxLT o] 93.8%,
= A

g mxAe x3to] 93.8%, ¥ x| 7IxU R % 3to] 94.8% = wi$- =7 vElwrT)

I
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3 3-10. 089 AR Alse] AIpA s

_ ] Al
AHE e EFH(E/H) - -
T Fg HE(%) 9xE 4R Aad 3 E

=

08-01 Hex=d= 32 0 0 0 0 0 0 0
08-02 < &hxAdwH e 32 1 3.1 1 0 0 0 1
08-03 AexAn} 96 0 0 0 0 0 0 0
08-04 A=kx#| X7} 16 0 0 0 0 0 0 0
08-05 AxEFepdar 160 2 1.3 1 1 0 0 2
08-06 =™ xRk 12 0 0 0 0 0 0 0
08-07 =" ax™ et 32 4 12.5 1 3 0 0 4
08-08 ZetHixEd= 32 0 0 0 0 0 0 0
08-09 =eh+ arxAlnt 29 0 0 0 0 0 0 0
08-10 =} axA] v H 2] 25 0 0 0 0 0 0 0
08-11 =} axAst 96 7 7.3 3 2 1 1 7
08-12 &b ax# 2] 7} 32 0 0 0 0 0 0 0
08-13  #H X 7}xtf 1k 96 1 1.0 1 0 0 0 1
08-14 #H X 7kx™d g 96 0 0 0 0 0 0 0
08-15 # A 7kx& el = 96 0 0 0 0 0 0 0
08-16  # A 7kxdw} 160 3 19 2 0 1 0 3
08-17 #H A 7kx At 32 0 0 0 0 0 0 0
08-18 #N A 7kxZFeh oL 32 2 6.3 2 0 0 0 2
08-19  Awupxt]wk 24 0 0 0 0 0 0 0
08-20 Avpxd g 13 0 0 0 0 0 0 0
08-21 AupxE# = 96 0 0 0 0 0 0 0
08-22  AlnpxAd v H] g 96 1 1.0 1 0 0 0 1
08-23 AnixdA < 52 0 0 0 0 0 0 0
08-24 Alvlx# A7} 32 0 0 0 0 0 0 0
08-25 HxHe 188 0 0 0 0 0 0 0
08-26 HHxEHUR 128 0 0 0 0 0 0 0
08-27 HExA W H 160 1 0.6 1 0 0 0 1
08-28 FHExAn} 160 1 0.6 1 0 0 0 1
08-29 = Hx¥| X7} 160 0 0 0 0 0 0 0
08-30 =HxZgW 165 2 1.2 1 0 0 1 2
A 30 =% 2,380 25 1.1 15 6 2 2 25

AAE 2380% F AAYEIE L80FF0r, o F $FAYOR AwE AANFE 5
THGE 3-10). 524 AdEe AA AAFAAE 11%, AHAAAN A= 2.3%% . A

25/ A F 1I5/AE FEvE =& AFow MAuEgon, Ax= 6704, AEH ek 270 A

te N
¥
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Y. d75d A

#3712, ATATY AS5A

I P - EETIE U
AsHE 28 24 g 0 e T2 g BT (g NEEY
Z 9 wgsy 7t 48 239 65 59 ©BYE 49 66 17.0 -
07-5-16 L B e A S 35 209 72 59 ©¥Y¥ 35 45 17.0 +
07-7-2 Lo A 27 200 6.6 50 ©EFId 61 98 75 -
07-9-18 Hls = 17 185 8.2 6.8 ElY3dE 32 32 18.5 -
07-9-90 Hls = 24 270 88 6.6 EFYE 46 6.3 29.3 -
07-9-146 L1 B = A S 21 235 75 82 ¥ & 12 15 23.3 -
07-9-157 1 s s 33 25.0 95 82 EYAF 32 62 14.5 -
07-9-205 s = 29 189 7.1 52 ©©¥Yd 22 82 23.5 -
07-9-233 HlE 24 224 65 62 9 & 28 34 20.0 -
07-9-286 Lo A 26 234 12 70 9 ¥ 33 63 26.6 -
07-13-79 Hls = 28 20.3 9.0 75 E©Y¥E 33 65 275 -
07-27-108 # #H 3d 7 40 200 76 58 EB¥Y¥E 18 25 23.0 -
07-27-126 Wi ds 7 28 271 85 72 ©Y¥ 35 25 20.8 -
07-27-175 W¥WIAHEE = 17 21.0 80 64 EBEFYE 18 52 21.5 -
07-27-208 WS F 39 215 72 57 ERIE 50 28 16.5 -
07-27-231 wids 74 27 264 85 75 9 & 57 56 15.6 -
07-28-15 W = 13 270 86 6.8 EFYE 18 43 23.5 -
07-28-117 ¥HHAE 7 29 204 105 6.3 ©BEBYd 22 54 20.2 -
07-28-163 wHIds 7 28 242 99 86 EYHE 21 87 26.5 -
07-30-19 1 R = I 25 215 66 6.4 EYd 32 32 20.0 -
07-31-10 L R = I 36 23.8 86 6.4 B¢L3d 40 35 261 +
07-34-98 HE 31 202 75 6.7 EY43dE 33 80 17.9 -
07-40-3 W = 53 269 75 6.2 EFE 67 93 28.7 +
07-42-7 L B e A S 25 185 75 65 9 ¥ 21 38 16.2 -
07-43-174 W¥WAHEE F 13 222 86 70 EBYEE 23 47 20.5 -
07-46-109 wHids 7 31 200 6.2 5.8 ®©¥Yd 33 39 27.0 -
07-46-203 7§ & 383 = 21 215 95 6.1 EBEFYE 30 40 215 +++
07-47-14 N E F 39 202 6.1 53 EY3dE 21 28 20.0 -
07-48-79 L B e A 19 250 95 100 & ¥ 10 0 - -
07-49-44 NAE = 49 199 6.3 64 4 &3 77 66 18.2 -

1 FRPLAY, e ASA A, e o} 5 AT

AeAEe] AF54S F 3-129 2ok AlEe] 2¥2 WiEdel 7HE w9kem, 07-46-2032



o x A= 34z REE 4 2 A
ATHE gy @) T @ % ko) -
= e 7.6 17.4 343 119 69 1,353 100 -
07-5-16 114 14.6 A+ 115 63 1,211 90 g
07-7-2 3.6 95 A+ 9.7 53 1,234 91 -
07-9-18 9.0 9.7 A+ 9.7 42 157 12 -
07-9-90 12.0 74 A+ 11.0 67 1,627 120 I
07-9-146 99 11.2 A+ 134 60 1,045 77 -
07-9-157 8.8 10.2 A+ 12.9 32 525 39 -
07-9-205 8.4 95 A+ 11.1 72 1,751 129 -
07-9-233 94 8.7 A+ 13.2 63 546 40 -
07-9-286 10.9 8.8 A+ 11.7 61 1,339 99 T
07-13-79 8.7 9.5 A+ 12.0 45 585 43 -
07-27-108 3.8 8.7 A+ 10.9 I6) 471 35 -
07-27-126 105 12.2 A+ 15.6 62 701 52 RoF
07-27-175 94 6.5 A+ 14.8 68 745 55 -
07-27-208 8.2 7.4 A+ 139 46 2,222 164 -
07-27-231 13.0 13.6 A+ 234 75 1,107 2 9=
07-28-15 85 10.2 A+ 11.2 73 1,028 76 -
07-28-117 7.6 8.6 A+ 13.1 73 &73 65 -
07-28-163 8.4 9.1 A+ 125 46 1,210 89 -
07-30-19 8.9 11.2 A+ 105 44 643 48 -
07-31-10 9.2 10.3 A+ 118 66 690 51 X
07-34-98 94 104 A+ 10.9 55 229 17 -
07-40-3 10.9 104 A+ 11.6 72 1,451 107 T
07-42-7 8.6 9.6 A+ 10.6 43 291 22 -
07-43-174 95 9.1 A+ 12.8 69 1,348 100 -
07-46-109 94 8.8 A+ 11.0 63 830 61 -
07-46-203 12.2 8.2 A+ 154 &1 1,458 108 I
07-47-14 8.6 9.7 A+ 10.6 53 1,409 104 -
07-48-79 8.7 8.6 A+ 11.0 &80 53 4 -
07-49-44 11.0 12.0 A+ 12.2 64 1,457 108 T

AAEe FRHEAS ® 3-137 2ol 3 07-27-231 Aol 130 °Bx & 7PE =gkom,

07-28-117 A5o] 76 °Bxz 7} ity AEE 65~146 g/mm’ MG, 8L 07-9-286
AEo] FhdFgold o, A E5F Aol }52 9.7~234g WA e, 07-27-231 A
Bo] 234goz 7p¢ FAgew, 07-7-29 07-9-18 A5L 97ge = 7bd 7husith AESS

&

FF F R FRAdo] =& AES TAEeIN e, o]l Bl

&l
7F =494 07-5-16 AlE & F 9AE°] $FAEoRE AREHA

i

32~81% Hd%’%‘ﬁﬁr o
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F 3-14. AEAEe] Balss5A
g sl <
AsHe
A7kl LR NS A5E g ol FAe
Z g3 -/ + - + + ++
07-5-16 + + ++ + + +
O7-7-2 + + ++ + ++ ++
07-9-18 + + +++ + ++ +++
07-9-90 + + - + + +
07-9-146 + + ++ + ++ +
07-9-157 + + +++ + ++ ++
07-9-205 + + ++ + ++ +
07-9-233 + + + + ++ ++
07-9-286 + + + + ++ +
07-13-79 + + +++ + ++ +
07-27-108 + + - + o +
07-27-126 - + - + o +
07-27-175 + + ++ + ++ ++
07-27-208 + + ++ + ++ ++
07-27-231 + + - + o +
07-28-15 ++ + - + ++ ++
07-28-117 ++ + + + ++ ++
07-28-163 ++ + ++ + ++ ++
07-30-19 ++ + ++ + ++ ++
07-31-10 - + - + + +
07-34-98 + ++ + + ++ +
07-40-3 + + + + ++ +
07-42-7 + + - + ++ +
07-43-174 + + ++ + + ++
07-46-109 + + ++ + ++ ++
07-46-203 + + + + + +
07-47-14 + + + + ++ +
07-48-79 - ++ + + ++ ++
07-49-44 + - + + +
Yo BUbA e QRZPERAL el FPRAL et RSl B, et o} A7
AEAE HalT5Ad2 & 3149 2u a2dder AVFFR Aeme o E] =
= 07-9-18, 07-9-157, 07-13-79 & 3712 AstA HAste] nALeH. S8 &gk L
Aoz wAyol wj st
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# 3-16. At B SAHA ASe] FHabr] S (AR 8¢ 1)

AZW S =57 N 2t7] ey Edsits & sy

(4. o) (4. ¢) (4. o) (7h/5) (7h/3) (cm)

e 5. 29 6. 8 7. 2 2.4 d’ 5.6 1 156 1
06-1-3 7.1 712 7. 26 14 e 8.6 b 20.2 fg
06-1-17 6. 10 6. 19 7. 5 10 f 70 fg 29.1 bed
06-1-59 6. 9 6. 18 7.9 2.0 de 6.8 g 28.5 cd
06-7-15 6. 18 6. 26 7. 20 14 e 6.1 hi 28.1 d
06-10-13 6. 7 6. 16 7. 2 3.0 c 5.8 1 29.2 bed
06-10-37 6. 6 6. 14 7. 2 3.6 Db 5.8 1 264 ef
06-10-44 6. 23 7.2 7. 18 3.0 c 7.2 efg 33.2 a
06-17-12 6. 29 7.9 7. 23 10 f 8.6 Db 242 h
05-6-2 6. 11 6. 19 7.9 37D 82 c 26.2 efg
04-10-320 7. 6 7. 14 8. 2 40 a 104 a 245 gh

‘Mean separation within columns by Duncan’s multiple range test at P=0.05.

¥ 3-17. A%E 2 5444 A5 48540109 319)
P a5 A g q % 4dAF A
(cm) (vl/5) (cm) (cm) (/%) (7N/5)
Zaw o 239 g’ 479 b 6.5 i 59 h 1.10 49 ¢
06-1- 3 34.1 ¢ 36.7 de 101 de 77 ef 131 43 e
06-1-17 365 a 361 de 110 be 80 de 1.38 4.4 de
06-1-59 36.7 a 455 ¢ 10.3 cd 73 fg 1.41 43 e
06-7-15 365 a 355 e 104 ¢ 9.2 ab 1.13 37 g
06-10-13 38 bc 515 a 96 fg 74 fg 1.30 6.4 a
06-10-37 20.6 ef 230 g 125 a 95 a 1.32 21 h
06-10-44 209 def 278 g 104 ¢ 77 ef 135 37 g
06-17-12 34.2 ¢ 355 e 9.9 ef 85 cd 1.16 39 fg
05 -6-2 295 ef 319 f 93 g 72 g 1.29 44 d
04-10-320 288 f 462 ¢ 76 h 72 g 1.06 5.3 bc

‘Mean separation within columns by Duncan’s multiple range test at P=0.05.

2248 ‘Zepd 1’7 239emE 7HF &%, 06-1-59+% 36.7cmE 7HE A A THE 3-17).
= 06-10-13 AlEo] 515mW =2 7bg kil 06-10-44 AlEe 278w = 74 Ak @A
EE a7 11002 ol e J7kela, 06-7-15 AlE el 1.13, 06-17-12 AlE-°] 1.16
04-10-320 Also] 1.0602 Y 77k Heldow, b A% gdye|dnt. A &
Ao 06-10-13 AlEo] 64702 7H ko) 06-10-37+ 21702 Sopato] A = it

saE 06-10-13 AlEe] 10142 ‘Zetwla’e] 667Kt 3570 © wWol HASITHE
3-18). 3tFE 53~123702 ‘Zebare] 50/t w5 wotth sEE 195~427cmE ‘E
gt ar’e] 17.0cmEth 25 AUt

[

4> o2

—_
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F 3-18. A B SAHA AEe 54004 31d)

== RIS S s
Asulz (/%) (/5 (cm)
= R 6.6 ef’ 5.0 i 170 h
06-1-3 48 h 10.3 de 35.6 cde
06-1-17 6.3 fg 10.6 cd 33.9 def
06-1-59 6.7 ef 11.8 ab 37.0 bede
06-7-15 85 ¢ 99 e 427 a
06-10-13 10.1 a 9.2 fg 34.4 def
06-10-37 4.0 i 53 i 195 ¢
06-10-44 6.0 g 94 f 289 f
06-17-12 9.0 be 12.3 a 36.4 bede
05-6-2 86 c 90 g 32.7 ef
04-10-320 78 d 6.7 h 286 f

‘Mean separation within columns by Duncan’s multiple range test at P=0.05.

& 3-19. Aske 2 EAAEA AEe AAEA
AEW % 7 4 2 a1 I ] 4 % E %] 52
(mm) (mm) (27 /=}a1) (°Brix) (g/mm”)
T 32.6 cde’ 380 g 0.36 79 i 174 a
06-1- 3 32.8 cde 486 cde 0.67 94 ef 153 b
06-1-17 34.0 be 471 e 0.72 9.2 fg 143 ¢
06-1-59 34.7 abc 47.8 de 0.73 86 h 156 b
06-7-15 31.2 d 53.7 b 0.58 114 b 9.0 i
06-10-13 35.2 a 56.3 a 0.63 94 ef 12.8 ef
06-10-37 33.2 bede 485 cde 0.68 8.8 gh 132 de
06-10-44 33.7 bed 50.4 cd 0.67 85 h 124 f
06-17-12 30.1 e 434 f 0.69 10.2 cd 99 h
05 ~6-2 314 d 432 f 0.73 99 d 12.9 ef
04-10-320 31.8 de 437 f 0.73 134 a 114 g

‘Mean separation within columns by Duncan’s multiple range test at P=0.05.

FA57F 0582 7HE v
weFolglrh, FEE 85~134°BxE
W37t 174 g/mm*o.2 74 g

‘Eeiar Zg
sdgom 06-7-15 AZL 90 ¢/mm’E 7HE gt B xeol Axs unjgsls Aow Jgrvt
ESTE ARE YoldthE ®au(e], 200609 d At

Hit & 06-1-17 AEo] 183glo =2 7H F7%laL, 06-10-37 Al-&°] 11.0go= 714 71
Aok AEES 50% o]/deola, T dHzo] 150g ol HAHol Fg¥ 06-1-3, 06-1-17,

06-1-59, 06-7-15, 06-17-12, 05-6-2, 04-10-320 & 7AE°] A=At}
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¥ 3-20. AabE 2 SAHA AEe] REEA
9 = AEE T AE A E
L T T
v 119 g’ 69 19.0 a 225 a 1,353 a 100
06-1-3 155 cd 75 9.7 e 130 e 898 fg 66
06-1-17 183 a 59 8.8 f 162 de 969 ef 72
06-1-59 156 cd 61 106 d 165 de 987 ef 73
06-7-15 154 cde 71 11.6 cd 178 ¢ 1,070 c 79
06-10-13 180 a 67 74 g 134 £ 301 g 59
06-10-37 11.0 h 75 101 11 h 66 i 5
06-10-44 16.0 bed 55 3.8 h 63 g 378 h 28
06-17-12 13.1 ef 62 147 b 193 b 1,155 b 85
05-6-2 146 d 70 146 b 215 a 1,293 a 96
04-10-320 125 f 66 143 Db 179 ¢ 1,075 ¢ 79
‘Mean separation within columns by Duncan’s multiple range test at P=0.05.
#F 321 A B 5434 AEe Hals Y A=
g el < @l
AsHs
grbey AWEgely  AEW  AUE g o A
Zalw 3 =4 + - + + ++
06-1-3 - + - + + +
06-1-17 - + - + + +
06-1-59 + + - + + +
06-7-15 + + - + + ++
06-10-13 + o+ - + e+ +
06-10-37 + o + + ++ ++
06-10-44 ++ + +++ + + ++
06-17-12 + + - + + +
05-6-2 + + - + + +
04-10-320 + + + + o+ ++
S RMPAY e SRIPIAY, e FZPRAL, e ASA WA, e o}REAG

o

7FEH 2 06-10-44 Als, A

=

W %ol

ok

& 06-10-13, 06-10-37 7lEe] °Fzk
3-21). ANwH 2 06-10-44 Algol AstA wAste] uAEAH. o5 o
et T daf7p 2E Al



05-17-39 & 2AI%E°INaL, H|FEoRE A7V et ‘Fapd il 28FS AMSsHth B dded] 5
2ate] A2AgE FEYLEE 49 209 Ay 2]

A% 100cm F=olol A7 22mm HERC|E Fho] 5 o] gl A2 JHHE WHEIL T1 9]
Z 20cm, Zo] 100cm, Z©] 10cm?l Zet2~H AP =E ngstdet. +93 AL 72 1.8L%A
ow WA= vlol &1 25(FEFHE, Alnyasgoh)E AR&stlth B2 1A 55x25¢m,
2220w Aggd 2074 F5E FHY 3wbR o R wjA itk v ¢ pHE 5 5
AZNAEZ(v/v/v, EC)E 04~06 dS-m-1 WA AHEHE Dr)o mFEu|d F
ofr}}7] o (N-P-K-Ca-Mg-S=16-4-8-8-4-4me/L) & B2 A Z o
Aoz #Estdtt. 39 ECeEE 06~1.2 dS-m-1 B2 A9 m27]d Zh7 &

X
N
=
9
Ho ©
fd
ro
ol
o1
o
—
o1
e
o

o iz

ol ™ Ay e
_O|L

At FHAAITEL 2A 9AI9} 16A] Alolo] FFetor, 18] F9#E 40~50mlE 4~53]
ate] 19 F% 200~250mlS A5ttt 23S 7Y steFE AAEHJOH, FQFAEE LS
AL o 2, He 55 ZAEIAL 7B 8 2AE FEAEA A A FR2A =

(RDA, 2003)l =38l A E AL, A4 A glol= SAS T4 dl71#(6.12)5 o] &3t

W d75d 23
% 322 A A TAH AL AHA 54

FraoAEY = 8 x4 94 & @8 @ A Fyzai
A4 7 wAEE F ggd 94Fd A3A A %
oW o wARy % e vy AFA 2ds
05-4-84  WNRE  F ggd dgd AzA A %
05-17-39  wAZE  F gy 4%Fd A3A A %

9 (Lee 5, 2008).

oA 05-4-84 Ale ‘S ar b FF 7|9 JRsr]el 2 Aot gl e, s

T 05-4-84 ATo] ‘FHepard HWH B A= 1070, efwel A= 1.270 o @eo] Zd=3
= W E e a7 05-4-84 Al E T HA A= 2,971, B u ol A

= 2670 9 okt sEe 0

U‘I

-4-84 AlEol & FF L ARt o U sew yEw
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#3723 A gH Al FAlE AEe Ao AEL(EAY 0 8E 1)

4 o =35 U =57 N 2t7] TEV Edsds s s
A& 4.¢d) & d) (&9 (7H/=) (7H/3H) (cm)

H A 7t 7.1 A 7. 26 32 b’ 9.6 a 254 Db

o 2 i 6. 4 6. 14 7. 10 22 ¢ 9.3 a 222 ¢
05-4-84 6. 15 6. 25 7. 13 32D 6.4 c 29.8 a
05-17-39 6. 13 6. 22 7. 10 39 a 82 Db 279 ab

3 - - - 3.1 8.4 26.3

#H A 7t 7. 3 7. 10 8. 1 3.0 b 94 a 252 b

o ol i 6. 8 6. 21 7. 13 21 c 9.0 ab 214 c
05-4-84 6. 16 6. 26 7. 14 33 Db 6.4 c 282 a
05-17-39 6. 14 6. 23 7. 11 39 a 83 b 2718 a

B - - - 3.1 8.3 25.7

’Mean separation within columns by Duncan’s multiple range test at P=0.05.

3E3-24. AFA S sAE AFe] 45541049 314)

4 o =5 9 = % 4 T g % 4 * ouﬂﬁézl? S S
A& (cm) (m/5%) (cm) (cm) /) (7N/=°)

H 2 7} 281 b’ 192 d 81Db 6.7 ab 1.21 35D

S e A 333 a 451 a 86 a 6.9 a 1.25 4.1 a
05-4-84 30.1 ab 26.0 ¢ 84 b 64 b 1.31 3.8 ab

05-17-39 32.7 a 33.3 b 88 a 70 a 1.26 34 b

o o+t 31.1 30.9 8.5 6.8 1.3 3.7

o Z 7} 243 b 256 ¢ 79 b 6.3 a 1.25 29 c

g i T 232 b 439 a 74 b 64 a 1.16 48 a

05-4-84 309 a 340 b 94 a 6.6 a 1.42 40 b

05-17-39 253 b 439 a 79 b 6.4 a 1.23 42 Db

d o 259 36.9 8.2 6.4 1.3 4.0

’Mean separation within columns by Duncan’s multiple range test at P=0.05.

05-4-84 AEL ZHo] 30cm ooz 71 Holow P HAoA] 26.07], B u oA
340m 2 ‘Zwa’wl 100 o] HATHE 3-24). 05-4-84 AEL G un] gEo] o}
Bl el dS 7HHor, A8t 3.8~4.07 HAA

3
ot
o
=)
s
i)
a1
‘»lk
\]

S 05-4-84 AlEo]l HAFo A= 1267, HlWolA = 11472 ¢
)

[e}
A 27 wol, A% EH el W 59 AFIUAKE 3-25). et B e EF L A
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3 3-25. A9A S8 TAE AlEe] SSEA10E 31)

Tx sk st sh-

AE FERATE Gy Gh/E) (em)
#H = 7t 75 ¢ 10.7 a 318 a

3 2 S ] 72 ¢ 75 b 231 b
05-4-84 126 a 6.2 ¢ 335 a

05-17-39 99 b 79 b 336 a

o Ty 9.3 8.1 30.5
A A 7 70 ¢ 9.3 a 26.7 ab

o Z e 72 ¢ 7.0 bc 22.1 ¢
05-4-84 114 a 6.1 ¢ 279 a

05-17-39 10.1 b 79 b 247 b

i 8.9 76 25.4

’Mean separation within columns by Duncan’s multiple range test at P=0.05.

T 3-26. AGH Yl FAE AT FAEA

e EEd HA L 3 =
A& (mm) (mm) (#74/#31)  (°Brix) (g/mm)
7 % 7 277 b’ 383 ¢ 0.72 104 b 77 ¢
g o =AW 346a 415 b 0.83 96 ¢ 129 a
°° 05-4-84 34.3 a 39.9 ¢ 0.86 114 a 89 b
05-17-39 350 a 50.3 a 0.70 115 a 97 b

3 32.9 42.5 0.78 10.7 9.8
s % 7+ 266b 35.7 ¢ 0.75 106 b 8.0 c
g Zgtw 307 a 346 ¢ 0.89 96 ¢ 133 a
05-4-84 325 a 386 b 0.84 119 a 95 b
05-17-39 318 a 431 a 0.74 120 a 91 b

TS 30.4 38.0 0.81 11.0 10.0

’Mean separation within columns by Duncan’s multiple range test at P=0.05.

AdHG A FAE AT BAEAS F 3-269 2k B4, Hu, FPFASF 5 B4
A} 05-4-84 AEL FepP et A RARSES 7R o2 AT 06-4-84 A
o] == HHlA 114 °Bx , Bl 119 °Bx= “Febar’o] Hl s
WMo A= 2.3 °Bx ZH7F wof w9 & BEE R AT o vEwth 1y ARs 33|
A 89 g/mm’ , Bl M 95 g/mm e R 7} VA JEY ARt e FEUSE R U
opXitt= Harel A At

ANAEE B AT BuRFe 12g Hdom, FEFES 54% W ATHEE 3-27). FETH
shio] =7lo] Watd 05-4-84 Alsol HAdI el A tiu]EF Sk arie] wHlel 24%,

26% 247k o ol ¥ et

rlo
ot



F 3-27. AFGH S8 TAE Ase] FHFSEA

qa @ EER a@az 4% DG BEET
A= (g/71) (%) 2= B3(g)  (kg/10a)
#H A 7t 12.3 a’ 55 204 b 251 ¢ 1,506 b 109
9 % Z g9 125 a 57 185 ¢ 252 ¢ 1,388 ¢ 100
05-4-84 12.2 a 51 236 a 288 b 1,728 ab 124
05-17-39 12.3 a 52 245 a 301 a 1,808 a 130
= Ty 12.3 54 21.8 273 1,608 -
#H A 7t 119 b 52 191 b 237 ¢ 1,423 ¢ 104
g i A 126 a 55 177 ¢ 228 ¢ 1,368 ¢ 100
05-4-84 123 b 54 233 a 287 b 1,720 b 126
05-17-39 122 b 53 254 a 310 a 1,859 a 136
q Tt 12.3 54 21.4 266 1,593 -
’Mean separation within columns by Duncan’s multiple range test at P=0.05.
F 3-28. AGASAd TAE AT BHallFE WY A=
4 o Tz w S = 4
AEE aney Amegey AwY  ANE ¢ FAu
9 % 7 -+ + - ; -+ -
Z g9 + ++ - + ++ ++
A 2
05-4-84 + + - + ++ ++
05-17-39 ++ + - + o ++
9 A 9} -+ + - ; -+ i
Z g9 + ++ - + ++ ++
g
05-4-84 + + - + o ++
05-17-39 o + - + o ++
s A+ SRR, e BRRAY, e ASHA WAL, e ol R4 E
AGH g FAE ALY WeAE WA AES E 3-89 @) AR Aol
o WE FE ABIA o wi FHAE wAsol, AESHe WA gk 1
A Fals AEAC WP B wE F0AE Basel vag sledn




7. AA4EY] EF TR L SABALAL 99 DNA EXAR A%
LR
1) AEAR

2719l FAHA B4E AT HEAme A A TN =YF 3FF, I, 3,

3 3-29. List of the 56 strawberry cultivars used in the present experiment.

No. Cultivars Ecotype Origin No. Cultivars Ecotype Origin
1  Bolero E UK 29  Chodong ] Korea
2  Flamingo E UK 30  Nyoho ] Japan
3  Elan E Netherlands 31  Syzdakara ] Japan
4  Karan E Netherlands 32 Benyhope J Japan
5  Fragoo pink E Netherlands 33  Sakahonoka J Japan
6  Fragoo white E Netherlands 34  Lyhou ] Japan
7  Ostara E Netherlands 35 Dongja 1 J China
8  Pechika E Japan 36  Selva E USA
9  Samahberi E Japan 37  Ventana E USA
10 Epaberi E Japan 38  Darselect J France
11  Aska ] Japan 39  Gabiota ] USA
12 Gunowase ] Japan 40  Diamante E USA
13 Meiho J Japan 41  Camiro real E USA
14  Reiko ] Japan 42 Osogrande ] USA
15  Eenniku J Japan 43  Sescape D USA
16  Seolhong J Japan 44 Nonsan 3 J Korea
17 Dochiotome J Japan 45  Manhyang ] Korea
18 Morioka 19 J Japan 46 Nonsan 1 J Korea
19  Akaneko ] Japan 47  Nonsan 4 ] Korea
20  Korei J Japan 48  Suhong J Korea
21  Akasano michiko ] Japan 49  Josaenghongsim ] Korea
22 Harunoka J Japan 50  Maehyang J Korea
23 Donner J USA 51  Johong J Korea
24  Reiyu J Japan 52 Busan 3108 J Korea
25 Iberi J Japan 53  Mihong J Korea
26 Derunoka ] Japan 54 Alexandria E Russia
27  Doyonoka ] Japan 55 Baron salemacher E Russia
28  Sachinoka J Japan 56  Rujana E Russia

* E: Ever-bearing, D: Day-neutral, J: June-bearing.
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(2) DNA %

e s g Ya A ALE HIERE & FEYE BEAEHI 2 wzkA] nha e
t}. 100mge] %S G-spinTM IIp Kit(iNtRon Biotechnology)E AF-&3le] DNAE FZ31%)
t}. DNA%-S ND-1000 spectrophotometer(NanoDrop Technologies)ZS ©] €3] 260nmol 4 1]
A AwFsta HF 527 10ng/w7F H =5 343 5 RAPD &40 o] &3F3ith

(3) Primer
B Ago AFE-H primer= 3% 3-30914 E&= uvFe} o] Operon 10-mer primer 1007]E ©]
£33

3 3-30. List of 100 primers of operon 10-mer.

Primers Total

OPA1~0OPAZ20, OPB1~0OPB20, OPC1~0OPC20
OPV1~0PV20, OPX1~0OPX20

100

(4) PCR¥ A7198%

PCR Wr$& 3% 3-31¢9 o2 thermal cycler(M] Research Co., The DNA Engine
DyadTM thermal cycler)S A}&3ko] 94T A 587 38 DNAS WAAZ & HATA 40%,
40°CellA 12, 72°C 284 F 40cycles WHadh thg 72TColA 723 A2tk S5 49 DNA
T 15% agarose geloll A 120VZ 1A A 7] 53+ ethidium bromide(EtBr)=Z &4
A2 7] (Alpha Innotech, AlphalmagerTM 2200)% &< ste] dlolg] = A &35t}

@ & o

3t 3-31. The condition for PCR reaction.

Materials Concentration Quantity (ul)
DNA template 10ng/ 1l 2.0
Primer 5pmol/ il 2.0
10 x PCR buffer with MgCls 2.0
dNTPs 1.0mM each 2.0
Taqg Polymerase 50U/ b 0.2
TDW 11.8
Total 20.0
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LS|

(5) FrAAA 4
¥ agarose gel AN S ZAR A wl=o] {5 wet 17 002 FX3}ste] 7] =3}
S HolH+= NTSYSpc program(Rohlf, 1993)< ©] 83} simple matching(Sneath and Sokal,
1973) Wl o8 Fd4 FAIERS A=ESdv o #e AR o] nyledET AT
(UPGMA; unweighted pair group mean arithmetic)®H<l SHAN clustering #41H o2
dendrogram< A 3le] FAlE EF 1o FAT3AE BEAFY

U a7y 23

T S e molA =AI A B7IeE dAY B F S6FEF P AAdAE
+43817] 918 RAPD #41& AAIgAY. FA#A £4& 18t 100719 10-mer primer &
gdst =& Holx= 16719 primergs AEeA o (i 3-32). AdE 16719 primergs ©] &3}
ol 53709 g3t Wi=E A, primerd Hir 33709 o83 =5 2tk AAE primer
Z OPB 144 7709 7 @ tgds =y dojx o (29 3-1), OPA 33 OPB 7ol A
© HEs wmer Ule 7R A Sl

r
ML

Ho

¥ 3-32. List of arbitrary primers selected for RAPD analysis of strawberry cultivars.

No. Primer Sequence(5’'— 3’)
1 OPA 02 CAGGCCCTTC
2 OPA 03 AGTCAGCCAC
3 OPA 10 GTGATCGCAG
4 OPB 06 TGCTCTGCCC
5 OPB 07 GGTGACGCAG
6 OPB 14 TCCGCTCTGG
7 OPC 01 TTCGAGCCAG
8 OPC 02 GTGAGGCGTC
9 OPC 03 GGGGGTCTTT
10 OPC 04 CCGCATCTAC
11 OPC 05 GATGACCGCC
12 OPC 06 GAACGGACTC
13 OPV 02 AGTCACTCCC
14 OPX 06 ACGCCAGAGG
15 OPX 11 GGAGCCTCAG
16 OPX 18 GACTAGGTGG
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™M12345678910111213141516171819D2AR2BAUDH 27 BM

19 3-1. RAPD profiles obtained from 56 strawberry cultivars by using arbitrary
primers. "M : 100bp DNA ladder.

|

|

A SRR GRS PERGEHRE O H MR HBERNEE ISR STHE="

|
[

L e e L mo e e e e e e L B e e e o L e e e L e e — T T T
0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95

Genetic similarity

19 3-2. Dendrogram of 56 strawberry cultivars generated by UPGMA cluster analysis.
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o]% 16719 10-mer random primer®l]l 2|3 F2%% 537] Z}zte] si=E 3o AR Hol 7%
A5 FES ZAE T genetic similarity matrixE 2Hd 3 23} ‘Benyhope ¢ ‘Baron Salemacher’
7} AR A 0392 7 A7 W Ao ® yER A, 43539 ‘Akasano Michiko', ‘Epaberi’
9} ‘Selva’, ‘A 13’9} ‘Selva’, ‘Diamante’®}t ‘Selva’, ‘Osogrande’®} ‘Darselect’, ‘Ventana ¢}
‘Darselect’, Tberi’$} ‘Syzdakara', ‘23 ‘&0l fTAlE A 0945 FAAA7F 71 7HEA)
UElyt) o] #3533 44 fAE A E v S ® dendrograme 2 A3(a9 3-2),
AR A9 0750014 A 570 o w vro AT Al TS UAl fFAME A5 0765 7+
o 2/ o R FeiA

o] AMAIA 3% F ‘Selva, ‘Ventana', ‘Diamante’¢} v =2 AAA #F%F ‘Osogrande’e} T
Aol ‘Sescape’, T~ UAA EF9 ‘Darselect’, D] AMAIA #=% ‘Epaberi ¢+ %174]/‘3
ol ‘Aska’, ‘Gunowase’, ‘WX’ ‘T2 1%’ ‘Iberi, ‘Syzdakara’, ‘Sachinoka’ 7% %o 2 & 17
o7 olFojgom F 17 AMAIAE FF FTolA T AHAAR FFol Al I-1akel —’—?3}95\‘3}.
A 1272 3tk AMAIA EE<2 ‘Elan’, ‘Karan', Fragoo-pink’, Fragoo-white’ 43+ F3 dE
o] AMAIA EZ<l ‘Samahberi’® ‘Pechika’ 2%=Z 3 UAA ¥% ‘Sakahonoka, ‘2%, ‘9%,
‘Akaneko’, Lyhou’, ‘o], ‘& 7T o= o|Fofya, vt AAY FF FF, W,
A 1S, BT 4FTE o] woll FETh F 17 A FE FollA Al -1 &%
TN wE= ALdsta 67 FFo] ool EEEA

A -1 979 AHAY #3520 Bolero'?t ‘Flamingo', gFete] AMAIA #FE < ‘Ostara’, Al
e AdAA =% ‘A3 ‘Akasano Michiko’, ‘Reiyu’, ‘7|3, ‘Benyhope’, ‘]

‘are’ ‘Doyonoka’ ‘Derunoka’ 10%E % f-8vet A F5 ‘=%, ‘=4t
‘HAab 3108 4%F, v=re AR #F ‘Camiro real® F 16719 %

‘Camiro real ¥&= Asti EF dAA FFoAth A M2 W= %‘74]/‘3 %%—
‘Gabiota’¢} F-2lvtete] dAE w5 W F FFol Hedded], wiEy FFo]l iR i
I vt FEETS FHA A 9 FAAAE YEU= ARE 2o F A Ve
Ao dAE 47 1957 3 FFolUTh Al Vb2 g Alofell A =81 gk AHAIA ¢ ‘Alexandria,
‘Rujuna’, ‘Baron Salemacher 37] %%o] £3}

ZT 170 AMAAR EFE FolA 137] FFo] Al [ &3tlen, 42y e 2] FF
= A9 & v FF o] o7l &skdlth P=¢] ‘Camiro reall #FRF 5o]aH/
Al Oatoll &3 ar, Al Vit 43 AMAIA 2] ‘Alexandria’, ‘Rujuna’, ‘Baron Salemacher’ 33%
T FAME A 057 AEolA FEEA ymA 3 FEEE 2 Aol AREE primer
£ 5% RAPD ¥4 Ay x9d Aygddz +HHE dds ZFAt T A 7

AR £45 S8 AHAE LA

o\
o
f oo
g,
i
S
o
i)
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@ 7] (Fragaria x ananassa)

1 20073>

Mo
it
0

or

R

()

120034
2004

X

9. A A
e 7 %

ze)

il

N

PN
T

Auell = ghg

=

=}

AVAI A w7 ol H a1e)z] o
il 2ol A e s wjEe] S

-

R

7h A2 Ad 2o Stol i 8ty

HrhE o) v

al

uﬂ

a)
37} Ao g}

o

)
M
ﬁo

=

o 37k 157) W9l

=
&

=g o]

LN

ol o].‘j

=

v,

TR

Hlo

=2 A7

_73_

| B 2o mom g Ago] ©

o

3 sp=d

5

3 500m o] e aredA] Al Ay A<

o A 3
g%l ]

©)



3 ¥

;_‘Ql-

o] tha AA

A g lenz Fvy], v S = dxol

St
=

34 of

B

2

Z7)l I =7

O 1
O A&7]

Gzl

puzel

-

B!

)

M

O
™

—

NI

o)
0

N

OF O
TH T

of 7M7ta

2

Bk

H=

[}

B

Ho

o

(04~'07, 1

1m0

A &

4r

o
N

o

i

il

B/

Ho

(06, aL

Mz
o ©
- Gl

3 3 Z s
(cm) (cm) (cm) (cm)
28.1

29.0

A F 8

15
20

8.6

8.9
9.1

19

15.7

8.1

31.8

=

—_

K

—

0

o

o
<

0

(04~'07, 3L

mo

°f

o
o

A e

53

B!
K

,mo

my!
o

7
)

,mo

A &

s M

—_

S

13
=

PA AL, +oes o}

28

bOFZRAY, e FZPEAY,

_74_



O AAE AAANEC06. 1HAFHATAEH)
- 7~14g 239 vl&o] =i 7]y HAEo| o} otdd FHFAHE B
06, aL5A)
g g B eld T-lg WA Hids  AEte F 9
°° (g/7) (g/7) N/5) (g) (%) (kg/10a)
Il 3} 30.3 181.0 14.6 104 63 1,268
S 3.7 133.3 95 11.7 53 1,123
% AEAE A EAMC06. 5. 30 B2, &) 06, 8. 7~10. 30
O AAHAEC07, 1FA)
- 279} A7) B AR o] kA AEH Y A9 gl
- Ak F7F 4~571F vl Hoja dof X HUA A mE o] FA Ei
shbe] A& EZdAo] =ol 8TV Sl
- Hluwd YrtFge Fsk Holw EgAuiA] AlgHdE g
- ARE FepW R goy ARG 52 &Y Y
A HR (A AN, s 700m)
A = = & sy g7 st A &= g = o= T
° (cm) (€. 9) (£. 9 OW/F) (g/mmd) (°Bx) ° (kg/10a)
1A 3} 29.6 7. 10 7. 31 14.4 15.7 10.0 s 2,172
=z 33.0 6. 15 7. 12 9.2 17.1 9.2 = 1,512
A2 07, 5. 25, FEHERA  7T~10¢¥
T " (= A, s 850m)
= & A7 g7 I = g = = T
7:” % Ug 9] o) ) ol = 2 o OOHT
(cm) (2. ¢) (4.4 OUl/F) (gmm) (°Bx) (kg/10a)
al 3t 28.4 7. 17 8 9 13.8 18.0 10.2 s 2,070
Zg o 31.6 6. 19 7. 15 8.2 194 9.6 = 1,368
w® A2 0 07. 5. 25, FHEFEA 7~10€
up, FAEA
- Fret AtwTE =3 IR ol Auyl 1 ARE £ HY.
Co7, A1 4)
== P A = PEEE
™ [e] 1l o} [e] ; [e]
A e (°Bx) (%) gkl (g/mm?) (%)
3 3} 7.54 0.126 59.8 16.9 17.6
e o 5.35 0.113 47.3 18.3 23.8
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@ 7] (Fragaria x ananassa)
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O AAE AAANEC07. 18 A FHATAEH)
- 16g ©]Z el Hjgo] = ‘ARt FEFEo] w1 HAE FHAAS B
(07, o)
A = u 15g ol 7~14g shuk= Ayt A s T
°° (g/5) (g/7) (N/=) (g) (%) (kg/10a)
s 3} 118.2 263.3 13.6 12.0 48 2,289
oA o 275 160.7 115 10.3 39 1,129
w ol2zd BERA ¢ A4 7007, 5. 25), 871007, 7. 2~10. 30)
O AAANFCO. LEA AT AEH)
- Z%o] v Za spo] 7| %= Wol =d ¥
- Gt 227} A7]e HA7F a2 Holw dopubajo] Aol st A|AY
Al 2] 7F H g
- 37ty Al Fgoly Fo ¥ wAEo] ‘ARt HlwA vrol wWE|wkA|d djsh
2ol d7hg
- A AR o w3 ot s F5Y
9 HA (A A, st 700m)
A% o = & skl S8 s A 52 3 = ) = T %
(cm) (&. ¢) (&. &) UN/F) (g/mm’) (°Bx) (kg/10a)
vAs 3} 30.1 6.23 7.8 12.6 8.9 114 s 1,728
o ot 248 6. 20 7.6 95 8.6 104 = 1,419
% A4 108, 5. 15, FHRA L 7T~10¢¥
& e (3 A, s 850m)
A = = & skl 80 s A E{ 3 = e T %
(em) (2. 9) (4. 9 OI/F) (g/mm?) (°Bx) (kg/10a)
vAs 3} 309 6.26 7. 14 114 95 119 s 1,720
o 2 263 6.25 7. 14 9.8 8.7 10.3 = 1,301
w A2 108, 5. 15, FHERAF D 7T~10€9
np, FHEA
- A SHEETF =3 A7F Zrol Hy| |k, GAH = Eo) An| 7l -5
(08, #4)
A = v g = A= fegalacl d & 718 &
° ° (°Bx) (%) (/%) (g/mm?) (%)
A 3} 11.7 0.62 189 9.2 394
A ot 104 0.69 15.1 8.7 36.2
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A 43 SHANEST XV7IEF
1. 33 FEZFZFASF ©7 F =
B AFoA e gy A FE wE, ‘2E @19 S8 HAQ A a3 FAE(PPF)

TS Bt By 2 Ay ZRES BN AFS F Al?lilx} Atk

3 @7)E HAAR ko] PPFE 140, 210 % 280umol m * s '& A3 97]9] <@ o] &

=
=
SH EEolA 409 ¢ SHIAT

oflt

Aol fsp o), W FAES £F Y
Efole Hlo=w uAs 204 Fo IYE %
& e Z4 A wmAARA AL

2 2R Ay e PPF7} Z7bgtol wet F7bekglar, PPF 280umol m > st wf b
A Bth(ad 4-2). A2 & 3526 ZF Ay wAES nwe B 1% Ay £ xolst
A 27 Aol S Al wet Aol7t W1y 4-3). PPF7F S7bgte] wel duZ
E9} B3 Atole] @y Zo|® FolH T 1d 4-4).

e w3 g sk By ZAE 4% PPE/F E7hsbel whel Z7bekelal, PPE 280umol m st
A w A BYga(ay 4-5), 99 ZHE YA & £33 PPF 280umol m s L ) 74
EATHY 4-6). ey B4R Ay FAEY 45, A%, B A4, AT L AEFL
PPFel w2 x}ol7h fIATh(E 4-1).
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0.3 ~

=
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=
—
1

Production rate of runner plants
per propagule (d 1}

0.0 -
140 210 280

PPF (umol m

ot

[e)
=

5"
Z1¥ 4-6. PPFe] wg du TAE] At

¥ 4-1. 409 &2 % PPFo] W& HyY ZAHE A

PPF Crown Maximum ~ No. of  praqp weight(g) Dry weight(g)
diameter leaf length leaves

(umol m™* s ™)
(mm) (mm)  (plant)  gpo0t Root  Shoot  Root

140 556 a’ 42.01 a 254 a 198a 041 a 047 a 0.07 a
210 6.01 a 4728 a 202b 157a 121a 051 a 009 a
280 590 a 4275 a 216 b 216b 058 a 052a 012 a

"Mean separation within columns by Duncan’s multiple range test at 5% level.

o
B oATAE T Y BEQ U, £F 2719 $H HHA CO, BE FHE B
Y 2 AuEAEY w43 442 FUAIA St $R/% B4 CO, FE 2ES
F5 2 @wy)e) dAuel o) Ao, AUBAE 5 Fob A

% ol8d SH Eed AH 1/\1 309 & SR
+

20.0, ¥ 1800 + 194 pmol molfl, PPF= %22 270 £ 13.1 pmol
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I 47, 71 19Ce] AR AgAell 913 9719] Qe o189 SH KE B A A

CO: &% 1800umol mol '¢) W ®F & B Ave] £7h /b @k, COp w7t 71
g2 Uy Fx S/ tHaE 4-8). CO; 5% 1800umol mol 'Y wWiwk 53 1 Ao
BRI 4-9), dUBARE} BF apole] WY Aok Mg F& Aow HoWH
4-10) CO; §%7F S7hE5 4 Aolgds =Y + & o= dddr

B3 g @ Ask Py ZUE $5 CO, 3% 1800umol mol ' & W 7 =gk, CO, =7

o)

T/t E Ay SHE 71 SUFsA i E 4-11). 18] C = St E dlY &
dE A g8 Tok FIFsF o 13002 1800pmol mol L] X]'O]L A gAdtHTE 4-12).
HAG f1Y FAESY A9, 9%, 45 A4, AT, @ =552 COy, v&dd & Zol7F ¢l
ATHIE 4-2)

T

=

o

2 60 -

a,

a, 50 4

2 40 -

o

[

S 30 -

o

§ 20 -

=

B 10

=

g

6 |:I T T T T T T

a0 35 A0 45 a0 55 &0
Days after transplanting

1% 4-8 CO, % 500(@), 1300(0) 2 1800umol mol (W)l wh= g 39 Ay o] AAA ws)
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HNumber of runners per propagule
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[:I T T
500 1300 1500

CO, concentration (fmol m-::-l'l}

2=

a8 4-9. Q0; s=el wE B 3 0 &4t 2

300

250

]

]

L]
|

150

100

Length of runners (mm)

_h
L]
1

[:I I I I I I I I I
0 2 4 & B 1w 1z 14 16 18

Days
18] 4-10. CO, 5% 500(@), 1300(0) = 1800pmol mol (W)ol] wh2 23} #u] Zole] #A1A wWa}
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o
g‘ 25 B |
[
S
o
2 20
I= s
&
c. 15 50
i X2
: s
= #*‘
r_.a o
o
L 5
g
iz
[:I T 1 T

500 1300 1500

CO, concentration (fmol m-::-l'l}

I3 4-11. OO, =0 W B 9 60Y st dAlw

0.5

0.4 4

0.3+

0.1~

Production rate of munner plants
per propagule (d 1}

0.0 -
500 1300 1500

CO, concentration (Umel m 01'1]

a9 4-12. OO, & wE Ty ZHE A &8
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F 426098 5H 5 O v ©WE 1Y ZHES] AH

COz Crown Maximum No. of  Fresh weight(g) Dry weight(g)
concentration diameter leaf length leaves

(umol mol ) (mm) (mm) (/plant) Shoot Root  Shoot Root

500 5.75 a’ 32.66 a 2.63 a 190a 135a 055a 014 a
1300 535 a 28.61 a 255 a 177a 072b 043 a 008 a
1800 542 a 2822 a 243 a 209a 073 b 050 a 0.09 ab

“Mean separation within columns by Duncan’s multiple range test at 5% level.

& PPRS} CO, wwolA F44 9 4
E Apole] Aol7h golAE Anz Ay =

A3 ol 409 Zote] WMAEL PPF 280umol m 2 s 'olA 02771 - day !, & WA 23 60

_|-1

Uk du FdE9] Frb woly, 2o dy 24
% [e)

¢

—_
o0
(@]
o

=
3
o
3
o

2
>
(@)
A
[\]
>
e

<<

5 !
N,
(e}
ku
f
o

o
~N
ri
lo
i)
~N
(T,

=
R o il
W Blalste] WA Eo] A FAEJT. AarE SAAS o, 9%, #F A4, AT
= Aol 2 Aol 819l

3. 7t~ A AE & FAEE T
7t 9= BEO[AE o &3 BY]| T2 Al2"gA Y CO, TE Aol 7l M 4 B
COy 5% A7t ojel 2 Fehrdg 240 Hdg o] 83t COx9 Eihe wha
FE AZH AR A2 AA LEE CO8F 9FT7S E£3sle] FA3 A
(400, 600 2 850pmol mol ) ¢ F71E =7 T aiel XA A FF o] TE E5

THobE Ala"ES AASATHIHEA-13). 2 SAIFE 5 4r7HA] AlolE AAlsklaL,

=

9% 4-13. PE BES ol 8% ZW T/ £5 oA 2 CO, BE Ao] AZd



1200

1000 4 -
\I._p?,-.
= 800 -
&
5
=
S soo
S ]
L]
O
oy
o
O 400
—e— 450 pmol mal”
200 - —&— 700 pmol mol”
900 pmol mor?
—4— Amhient
D ¥ T T ¥ T T L} L) T T * ¥ ¥ T
7 15 23 7 15

Time(H)

a9 4-14. COz X9 W3}

. COz %5—7} TU 4 27] 359 99 28 2 ¥y ZHE 59 v ‘]l:— I
YA W A FF A, = J dHE CO,

A& AAAH. CO, A7l F &+ 450, 700 2 900umol mol1 D} CO; A8 %% 450umol
mol "ol A, A4 F 599 = HAYe] £ ‘A o] 1477 /propagule® o EHA 7HE woko
] CO, A8 ¥ 900umol mol 'l A= 16.57)/propagule® F-x o] Hl&] oF 1.18) =7}
on B FFE I F7F&o] fARIATHE 4-15). CO; A8 F% 450umol mol ol 4], A 2]

T 59¢el F Ay FWECS F= ‘A o] 757 /propagule® Al 7HE wkew CO; A
2] =% 900umol mol ‘o A= 8770 /propagule® -2 o H|&] ¢ 1.24] Zrtstgow B EE
T O F7MEo] FARSEITH Y 4-16). B8 RE EFoA CO, H%27F F7HE e we Ay
FHE FAEo] SR EHA-17). CO: s=7F 7] = wrEY =& 700 3 900umol
mol ' Mg FEelAM, B4 F 5999 HY FAE G, @Y A%, AT L dEFL EE
FEANA Tl S ATHER 4-3).

450umol mol ! 700umol mol ! 900umol mol !

3 —ea— ‘seclhyang’
— = —  ‘Johong'

14 ———— 'Maghyangy'
*Keumhyarg®

il o
= werc i -

] T T T r T Er-=
: 1} 10 20 k1] &£ 50 1} 20 50

99 415 B7] BEF D CO, BEOl mE 34 F A 4o W
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450pmol mol ! 700pumol mol ! 900pmol mol !

——— “seolhyang’
1 |—-=— tohmg
——a—— "MaEhyang’

e *Feum hyang”
-
5 ¥

L
. ol —’“":f/

P B il

] Ul 0 30 4 1 0

a9 4-16. 2] FF A

‘Seolhyang’
‘Johong'
‘Maehyang'
'Keumhyang'

il i |

0.10 -

0.08 ~

0.06 -

0.04

Runner plant production rate (d')

0.02

0:00 450 700 900

CO, concentration (umol mol-)

a9 4-17. 27 5 R CO; v=° mE 94 EH9E 45

E4-3 44 F 599 W@ wle] 1R Ay FAe A%

Cultivar €O, Con. Noof leaves g O ) eightla/plant) (3/plan)
‘Seolhyang’ 450 4.4 6.3 9.1 14
700 4.8 7.0 11.3 1.8
900 4.9 7.4 115 1.8
‘Johong’ 450 4.2 6.5 6.2 0.8
700 5.0 72 9.1 1.3
900 55 75 8.6 14
‘Maehyang’ 450 34 6.6 8.2 1.2
700 4.2 6.8 10.2 1.6
900 3.8 7.3 10.2 1.8
‘Keumhyang' 450 45 6.8 79 1.3
700 4.8 7.0 8.9 15
900 5.0 7.1 10.0 1.7
Significance”
Cultivar ok NS s oo
COs Con. ok TS EES skesk
CultivarxCOz Con. NS NS NS NS

NS, #** Nonsignificant or significant at p<0.01 by 2-way factorial analysis, respectively.
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55 g
Y owAl zv)el 49 F4o] Al 10, 20, 40ppm, Stimulate®™(# o]o} 1)

A7 F

2,000, 4,0008, Aqua-cal®(Zlo]o}1=) 2,000, 400085 20058 79 13U¥E 159 1Fo=
48] QUAE AP stk Stimulate® = ¥ Aol Do Alo]EFtoldo] 50%, A &
Ha} el Hojyk Salo] 25%, GAZE 25% ¥l ZEEAZF FA80]9 Aqua—cal” & N,

Ca, Mg & Hl =9} cytokinin, EY /=AY A olE FAdH|solth T 284 A 40d %

H
du 9 AR SAwn Bad, AR SRS 289

(2) ZEA A g3 Ay A 9 T2 X7
Ao Ab&g FF AviEES A 19 sdedd. AR wd 1S gty Zw
A9l Wuxal®1,0008, CaB®1,0008, CaCly 0.7%E AE @Al % 20059 8Y 18445 H 154
Aoz 43 GUAE ALk A 508 Fol A AR, mad, B2Y S 2

a3

. 23 9 1
(1) Z2& A g% dy &2 7|«
b AWEH Azt dy DA vx= G
Aue= A 9o AxgololA BAstERE duy S Feed Af oY S FXAA
of gttt Agol] A=A 7F EAdste] FHol 3] e A FAAY AFo] AxstH A
2l Fo AwdY F8 A 50ppm AE AEIThal G A ATHAH, 2000).
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Y B9 vlelA AEE W EEe J
HAES A3 39 4-1891A A7 A 30¢ £ Ay 2 Fd2 F FF EZF GA 10ppmoll A
./_|':

=
= FAEe ZolE Holx ki FEIF EmolHSEE U WA

WA FA 2ol A 3700 ¥WbA GA 40ppm A 42N 74 woka, ‘2% w3k A
A4 1Mot 40ppm A elA 8H= F EFF KT GA 4ppmAAA du YFIE ot
4 wslth et GAE nFER Agste] AU By 2L 9 A dAFEE 4

gallof & o= *EZ}%D}.

8 RS B GA 10ppm
7 OGA 20ppm [0 GA 40ppm

of

0%

=

Ofol

9 418 A" Aol oF dy A

(W) 3284 A7 AR 2ihd 9 dito njx= 9
HoA-4 BEEA AL e L 2F FE BAQ 9 @] nA: o
S =% 44 #5474 Chlorophyll <% I A4H5 A&ti-5
° (cm) (7))  (mm) (SPAD) (cm) (71) (g) (g)
e
218 18.6a” 3.4a 6.8a 39.1b 15.3a” 109b  3.6a 2.5a
Stimulate® x2,000 21.0a 39a 7.5a 41.7a 156a 16.3a 4.9a 3.1a
Stimulate® x4000 20.7a 3.7a 7.6a 41.6ab  156a 8.9b 4.8a 3.1a
Aqua*cal® x2,000  209a 3.6a 7.2a 41.1ab  155a 9.7b 5.0a 2.6a
Aqua—cal® x4,000 194a 3.8a 79a 42 .6a 16.1a 12.7ab 5.3a 3.3a
=%
A g 16.3a 4.5a 8.2a 41.2b 175a 184b  3.8b 4.0b
Stimulate® x2,000 18.0a b59a 8.9a 449ab  17.7a 22.9ab  6.2ab 6.1a
Stimulate® x4,000 16.7a 59a 9.2a 448ab  179a 185b  b5.2ab 5.4ab
Aqua—cal® x2,000 18.2a 5.b5a 8.9a 44 .8ab 17.6a 26.8a 6.4a 4.0b
Aqua*cal® x4,000 17.7a 59a 9.7a 46.2a 19.3a 22.2ab 7.3a 5.3ab

“Mean seperation within columns by DMRT at 5% level
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serA Aol ARe BRAYe] sl me xdo] FAHACL DMRT 5%0lA

EAA folde AAHA ¢kstth Aqua-—cal® 40008 HA T EE BT QU 9Ex IdF
Z7heto] AR s aaHolgdEd ol TEEAd 3

Aog FAHATHE 4-4).

© Stimulate™ 2,0008) el oll A #aje] 1xb* 2HA) S}

2 HiF
o
-
2
of
%
o,
L

d o
o,

i} ON
N

A we Ao Vet Ashi dee] mudgolglth o Wel Aol Bed
W o] Wel wonde] e F Aow Azt o ANE AR FFA AAEE
A

o AHE KW F AA ARG ZF A%l oA 3~4W AR WL A%

(2) ZEA A 4 d9 &2 FA7<

b ZEA A7t AR ZA v A= FF
25
Dol &k
20 HB=ES
15
10
5 |
0 1 1 1
S Wuxal CaB CaCl2

2% 4-19. ZwA Al o7 5 AR B

AI7FE ab9-2s el A S B T ZaAAsE AR LA A= dFE 2ARE A1
4-19) ARl BAFE W FFL FALAA ARTAYSFIE 119709 ¥hE CaBPell A 16.1
AW, CaCly 0.7%1A 17212 953 BWoka, ‘2& F22 FAFdA 15712 v Wuxal®
A 27k 1857, CaCly 0.7% A1 20,712 @2 A= ey
w3k 254 A7 AP vd DMRT 5%clA 4% §o48 AT gy g4
A

Faol Frhskged ol AUl BAA Seel FyEe AR WAl RS F Ao A
ZRHE 4-5). 28 CaCl, 0.7% Adle 9 7bgatels} g okl Zato] YEUER A%
2 AF Aol T Ao YA Caol o] EF L GuAHN TE oleutt FrE

{

o

| AR og gtomg CaCl, &g Bt} olnealt 5 BEAe E&3gsle] FFans
Fojof & Row AyztE
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(b 244 A2t 7

kd
lo
td
B~
X,
o
19
rd
=
=)
ﬁ
rr
2
o

O o
A A2 7F Ame wade wxE GES Ame wAAs|Ez z2AE Ay F 453
2oty B Ca AEL A2 238 dAsE &yl Qdn RuEgol) B A
A zgodA gt #REA @k, ZaA A aB® A7} BE-H Ao Fa Aol

=% Sl A Chlorophyll
A7) (cm) (mm) (SPAD)
1HE 2¥E 3¥9HE 1¥E 24EB 3HE 1WE 2¥8H  3HE
nf| 2F
4 195a” 145a 145a 8.2a 7. 7a 71a 33.1a 36.8a 37.6a
Wuxal® 19.0a 146a 15.1a 9.6a 8.4a 8.3a 39.8a 418a 37.2a
CaB® 202a 17.3a 151a 102a 87a 78a 376a 39.0a 39.1a
CaCl; 0.7% 183a 16.6a 144a 89a 7.8a 78a 383a 37ba 40.3a
=g
-4 2 154a 102a 105a 79a 7Ha  69a 332a 39.0a 38.7a
Wuxal® 1277a 11.7a 9.7a 7.1a 7.3a 6.6a 374a 383a 389a
CaB® 151a 11.7a 10.0a 7.9a 7.8a 6.7a 388a 388a 38.2a

CaCly 0.7% 156a 153a 119a 76a 7.5a 6.8a 4l4a 392a 38la
“Mean seperation within columns by DMRT at 5% level

E 46 BwA AL Y L 2T FR A4 wo] nAE I

<% }
1425
2] (cm)
1HE 2HE 3WME 1HE 2HE 3HME
nf| &F
T4 g 21.6a” 20.9a 18.7a 10.8a 10.8a 12.4a
Wuxal® 24.9a 22.4a 21.3a 12.9a 12.0a 12.0a
CaB® 25.4a 22.7a 19.3a 13.4a 17.8a 14.2a
CaCly 0.7% 24.3a 21.1a 20.5a 13.0a 10.7a 14.1a
=g
-4 2] 21.9a 18.4a 16.9a 7.4a 7.5a 9.5a
Wuxal® 21.9a 19.1a 21.1a 9.6a 6.8a 6.0a
CaB"™ 235a 21.0a 18.3a 10.7a 9.3a 8.7a
CaClz 0.7% 23.3a 20.8a 18.0a 13.0a 10.3a 7.0a

Mean seperation within columns by DMRT at 5% level
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L TYE AL 9% AR =2AA V1 AL

g g4stel AW AR ol §etu ek 1

al
Aol s FHF ARE KA olFw AkA Az A ol wAY 5
ol Aelo] Bk B APeNAE EFAAE A3 BHEASG F2 SR W WAE A9
AgEE oAl F Bo ABAE Aol FUF HE &

gstma sk

i\

oA AdA Ao & AR =FA] o

113

7t Al
1) E¥
Aol AMgS FF A FFoIL AAEENA STl 3u) o)A dE AEE 4€
ol A|H ] 12em HEE 7HA A Mg kAl defenoconazole 73 3HAl (H71=)
2,0008] 4, triflumizole F3FA(E ] ZFW) 400081 2, tetraconazole FEA(HAE) 2000u) <4,
tebuconazloe =3HA| (A wF=) 1,00081 <, 20008 H o] 13 200618 5€ 12 3} 24U ol 23] 2 A
oAl E AEAT. AHAA AeE #ESHY] A FAGE 4HY Fol AF 2 AFAAS
ZAFsES
(2) ZEA A 9 AH =FA A
Ao AMgS FFL A FToINL AAXENA SHEle 3u) o] HE AHE 4
ol xjFH st 12cm HEE 7h2 At A2 kA= Ca(NOa),, CaO, CaCly FAIE 04, 0
1% &&= 2006 59 123} 24, 230 2 dxsidlh. ASdA A=s B2ty 98
SFAIME 45Y Fo A5 B AFAAE S ARSI
(3) Prohexadione-ca A g 93 B =FA
Ao AMES FF A FFToIL AZAEENA SHsle] 3u) o] dE AEE 4€
boll 2|3 ste] 12cm HEEC 7FA AT A el 5= 30, 60, 90, 120ppmo. 2 20061 5¢ 12
A3} 244 23] AA Aetitt. B5AA A=E BFer] Sl FAEE 45U Fol B

W PR3 2

l-ulj

o

U 234 9 1
(1) Egot&A A 93 RE =Fd4 &3
EgolEA Aol 9% AR =494 EIE AES A} A

g oFA T EgolEA At A
¢l Tebuconazole®] th& AA|ET 2% QA4S AASHA AAAA =F4GdA E37F =8
Al YErsETE Tebuconazole 2l FA 2 thH] 32~47%2] A4 2371 dqoy o452

Bele & dFs FA FdL FEE 1,0008, 20008 EF &EH7F §F
Tetraconazole, Triflumizole, Difenoconazole 52 %34 a37F Ao (1
A

3}3t=21 uniconazole?} paclobutrazole 22 AGAAAELS A wAH] Aol S A
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s} IF 1S 2247 98-S sle (Upadhyaya, 1986) =71414S oA &L
¥ Bygas Fertar B s vh(Fletcher, 1986).
2 Alg A Tebuconazolex 37}FH WALt tEo] AEAA a7t Felste] AS52715
Aol Ax s AAA] ASFS JAste] AR B AdE A= e
o

e 2~
= 7 d 23 T
T dotso] el AU F Selst fdouz AAR oA AT AV A4S

3 4-8. ETotE A ofAl Al o AR @r] AR =44 5t

el o e em o R
T2 € 20.4a” 12.0a 5.2a 5.6a 40.9ab 11.9a
Tebuconazdle(x 1,0000  10.8b 4.2b 4.6a 5.5a 40.9ab 11.9a
Tebuconadoe(x 20000 13.8b 6.7b 4.8a 4.4a 43.1a 10.8a
Tetraconazole 20.1a 11.3a 5.6a 4.6a 41.3ab 11.5a
Triflumizole 19.8a 11.2a 5.7a 4.7a 36.9b 10.2a
Difenoconazole 18.7a 10.4a 5.5a 4.5a 40.6ab 11.5a

“Mean seperation within columns by DMRT at 5% level

(2) ZEA AP g AR =FFA a3

zyzvol ZrgA el EAgA e AgdesE S ot GddAZE YA gkoy
Ca0%} CaClellA 0.7% ZrgAd7F 2 JAgHE e ‘:} AARE CaCly &8 Tl A
=4 et
¥ 4-9. ZFA Aol ot ‘A =r] Aue] = dgdA g3
i1 E] ™ 37(01— Oé ;g' Oﬂ ‘:‘L‘ Oﬂ A Chlorophyll ‘—xﬂ_]'l?‘z] 7(::)]
© (cm) (cm) (Cm) (7H ) (SPAD) (mm)
T 2 20.4a” 12.0a 5.2a 5.6a 40.9a 11.9b
Ca(NO3)2 1% 19.4a 10.7a 5.6a 4.1b 37.8a 10.7b
Ca(NOs)2 0.7% 20.0a 11.1a 5.7a 4.4b 38.7a 11.2b
Ca(NOs), 0.4% 17.5a 9.6a 5.0a 4.6ab 38.6a 11.7b
Ca0O 1% 19.4a 10.7a 5.6a 4.1b 37.8a 10.7b
CaO 0.7% 17.9a 10.2a 5.0a 4.9ab 38.6a 11.4b
Ca0O 0.4% 18.3a 10.1a 5.3a 4.9ab 37.9a 10.9b
CaCl, 1% 19.7a 114a 5.3a 4.4b 39.0a 13.3a
CaCl, 0.7% 179a 9.8a 5.2a 4.6ab 37.7a 13.9a
CaCly 0.4% 19.7a 11.2a 5.6a 4.5b 39.5a 13.6a

“Mean seperation within columns by DMRT at 5% level
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(3) Prohexadione-CaA 2o &% =3 A &3
Prohexadione-Ca A dl¥ %7} Z7}38te] wal Fx g o nl&] ZFo] 7HAastgon iz
A Z7Feh dEdS el 238 FA87F 20.4cmeol H]3] Prohexadione-Ca 60ppm
A HE 189cm= Aol AV AlZstdar FER7F Fmobglel wel AelAl s B
o #EAALS FAE7F 11.9mmel g ¥l 8] 30ppmA 2ol A 135mm=z HlH L v

A %Sk (GE 4-10).

Prohexadione-Ca> A W& AFAAE Adllsty Asr=z Agsle F7/F7F A9 §13L shoot
A E37F Qo (Evans 5, 1997) A¥E A1AS AAst dHAS HAAT)H = A
=S A7t 4y A 9l th(Rademacher, 2000). &7]o A1+ ‘Camarosa’ @t ‘Sweet Charlie’
FE9 SLAFHA)E AA71H root/shoot BlE&-S T7FA1F (Reekie, 2002), Prohexadione-Ca
200ppm= E7]e] dWAE e W Ay Ay ¥ el a1 dYsE A
(Handley, 2007)+= H.a7} v} B Al & o] A= Prohexadione-Ca #]2]7} Eg|o}&A A A<l
Tebuconazole A&l H %74
AgE B3, 30ppmT A 23|
B3l $o= Prohexadione-Ca #e]l® #AH S =45 AAstHA F43 BE AT 5 3

Aow AyE.

¥ 4-10. Prohexadione-Ca @ o| o8t ‘A w@7] =y o] =44 &3

AT G @ m oh SR
control 20.4a" 12.0a 5.2a 5.6a 40.9a 11.9b
Pro-Ca 30ppm 20.3a 11.9a 57a 4.4a 38.6a 13.5a
Pro-Ca 60ppm 18.9ab  10.7ab 5.ba 4.8a 38.2a 13.9a
Pro—-Ca 90ppm 17.7b 9.9b 5.0a 4.6a 39.0a 13.2a
Pro-Ca 120ppm 17.6b 9.6b 5.2a 5.1a 39.6a 13.7a

“Mean seperation within columns by DMRT at 5% level
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