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SUMMARY

I.Title

Development of Nursling System in Low Temperature and Four

Season Production for Fragaria glandiflora Ehrn

II.Objectives and Importance of the Research

The largest number of vegetable plant cultivated in Gyeoungnam
District is strawberry because of its geometric advantages. In the
vegetable cultivation area point of view, it is the next to the water
melon but due to the lack of nursling and cultivation technology and
flood production in the same time the price of Strawberry has been

fluctuated.

The strawberry is difficult to cultivate than any other fruit
vegetable because of its low temperature behaviour. The production
time, yield and quality of strawberry are fixed after three nursling
steps; raising seedling, induction of flower bud differentiation, and
heating after dormancy. These causes many problems under forcing or

semi-forcing cultivation.



It 1is required to study the flower bud differentiation and
physiological action of dormancy to reduce labour requirement for
collecting plants, tentative planting, and nursling periods by adopting
short day treatment in low temperature, and to promote the production
and quality of strawberry. and it is also urgent required to develop
the similar nursling system that Hori(1987) and Mori(1993) had
developed and to spread the technology to the farms in our area.

Although the cultivation system of strawberry treated in -low
temperature has been suppried at the moment, due to lack of proper
infomation of equipments, varities, and charateristics of seedling, the
expected yields and quality, harvesting time, etc. are still not

practicable,

There are many factors to overcome the difficulties of farming the
Strawberry at the moment when frozen strawberry produced in other
countries have been imported under the agreement of Uruguay round and
world trading organization, but among them it prior to solve the two
step nursling problem to reduce the labour potential and this gives to
maximum income improvement for the farmers and supply the superior and
fresh strawberry for consumer’'s health and appetite improvement, and
furthermore the strawberry produced by newly developed system can be

exported to Japan.



IlI. Contents and Scopes of the Research

This study focused on the improvement and utilization of the one step
raising seedling and two step. which have been in strawberry forcing
culture Korea. So, we cnanged the production time by introducing the
step treatment of seedling age and the new step technology, and the
results are as follows:

1. The developement of low the temperature raising seedling system
and its time process of the indoor environment.

2. The quality of treatment seedling by the growing state and flower
bud differentiation process.

3. The flower bud differentiation process of the main varieties in
the design environment.

4. The effect of day length of low temperature treatment on flower
bud differentiation and quality of fruit numbers.

5. The effect of seedling age and planting period in low temperature
treatment seedling on the budding period and the fruit numbers of
terminal flower bud.

6. The effect of light source in low temperature treatment on the
quality of seedling, the budding period and the fruit numbers of
terminal flower bud.

7. The effect of the change and enzyme activity of the quantity of

nitrogen and protein in sieve tube on the bud differentiation and the



growth and development, the fruit numbers in terminal flower bud,

IV. Results and Recommendation

1. The results of study

The nursling treatment system in low temperature and environment
control system, parallel and vartical movement flatcar equipments have
been developed and two steps nursling system using different varieties,
day length treatment in time, low temperature in period, different
light intensity have been carried out the results are as follows:

A, Investigate the indoor temperature time of low temperature
raising seedling treatment system.

B. Investigate the quality of raising seedling in each pots of one
step.

C. Study the time from pot planting to induction of flower bud
differentiation on each treatment.

D. Study the time of raising seedling with low temperature
treatment.

E. Investigate the time of low temperature and photoperiodic
treatment.

F. Investigate the effect of the different periodic date of each

raising seedling on the flower bud differentiation.



G. Study the different protein activity and quantity of nitrogen
under each treatment.

2. The proposal of application

A. It is recommended that the newly developed systems like nursling
one treated in low temperature, parallel and vertical type of movement
flatcar on the rail showed be supplied to the farmer by the central
government.

B. It is also recommened that the government give instruction in the
manegement technology which plants one Step seedling out case or pot
and taKes successful union before low temperature treatment, putting
them in low temperature treatment room before taking successful union
makes rooting troubles, flower bud differentiation troubles by weakness
of seedling weak quality of flower bud differentiation, and the quality

of strawberry numbers will be decreased.

_10_



CONTENTS

Chapter 1. Introduction - . . 15

Section 1. The scope and ovject of study development -]
Section 2, The necessity of study development ] §

Chapter 2. The development of in low temperature raising

seedling treatment system . - w19
Section 2. Materials and Methodg: i - B ~19
Section 3. Results and Discussion 3
Section 4. Abstracts—- o tonm 4536

Chapter 3. The Influence on the characteristics of

seedling by raising seedling pot kinds-rn37

Section 1, INtroduet §ommmmmmm s 5551 37
Section 2. Materials and Methods i S St < |
Section 3. Results and Discussion o ik i kst ()
Section 4. Abstracts—- e 43

Chapter 4. The Influence on the growth of strawberry

by day length time in low temperature

treatment- o] 5
Section 1. Introduction ; * i P |
Section 2, Materials and Methods 4]
Section 3. Results and Discussion SOE———T

_11_



Section 4, Abstracts— — o et 4
Chapter 5. The Influence on the Characteristics and

growth of strawberry seedlings in low

temperature treatment period by seedling age-—- 68
Section 1, Introduction-- i R Bz 68
Section 2. Materials and Methods s e 68

Section 3. Results and DiScussion it

Section 4. Abstracts- 88

Chapter 6. The Influence on the Characteristics and growth

of strawberry seedling in low temperature treatment

and light source treatment-—-- o 89

Section 1, Introduction e i -89

Section 3. Results and Discussion - 9]

Section 4. Abstracts s S 99
Chapter 7. The Influence on the growth of strawberry
in planting period of in low temperature

Section 1. Introduction S B ()0
Section 2. Materials and Methods-- e (1) |
Section 3. Results and Discussion Z e 101
Section 4, Abstracts 106
Reference e 111

_12_



5 %

A1y M 15
A 18 d7pge] 32 49l 16
A 28 AspLe] "ed 16

A 2% ALFERAA 2™ AU 19
A 14 MA — 19
A 2d A g oy 19
A 3d A2 W 2% 39
A 434 QoF 36

A 3% &E potFFIt AR A njx& 4F 37
A 24 Az 9 Py 37
A 3d A3 4 2% 40
b N E -1 FOUORRU—— 43

A 4% A2A A R ZEo] B AZof x| o G 45
A 1A A 45
A 28 AT P EH sl
A 348 Az 9 2 47
A4 R O 67

A 5% RFE A2Ae 7)ol BIRY £ 9 Ko A F68
A 4 x4 68
A 238 AT W b . SRR

_13_



A 3 Ay 2%

69

A 44 9oF 88
A 6% A2Ae] W FUAAAI DR £ W Pof n[H & a9
A 13 M4 89
A 24 g P Py 90
A 4d 2 99
A 7% ALA R FAAIZIZL B Aol nRE PFF 100
A 13 M 100
A 24 A ¥ Uy 101
A3 Ay o 2% - 101
A 48 QOF 106
R R B 108
HIAEH 111

_.14_



A1 N E

Wl AR Fold ALl Muy Y ABEA GEAYAE 2}
SOE s1e2aulrl goly 7 ozt S2] Inle) ATolE o} $as}
A% FEo1T 92, feluet WA AEd BrE wou} w4l 10a
Y 1.9tonYEE A2 2. 7tono] ]3] WA we AFolc,

Aol glold Felols 22 MEga) L ZSAN Aiks) gort B
A7)k Fdae Wayel ZEHR ok Aol orle] Way 7%
A g ¥ 4B FF, F7HA AEAY FoT we Adude
2P Eglout of7lol st Aulslge] BE, Ss] Yol Euxpulel
et RASRODA, 22A)71& MY EF0l oY BEY e
of Hx| oo} FAAE BE +37Le UUE NPT At} 1 F
M BAEOE AFEHE Zo] $EAY Do o HolRste A} &
B FRACY FE 2 Ay FE)e AR st WAyl W w9
2 182 718 W] ode ARolch

ool ZY MEF 292 o FH 29 SRAY e A FHoA I
SHETE HUY 4 YES ALHUNANG AL, ASHBoH g
AYE AT 4 9 Ao 4AUTL B3 HolEy} w23 Fuol
UL, ol gon BAY FF S WAs A7lol gy BAz
vhof AFELA 1WA, Bl BRI W FUANe B u}
Atz gt

2 AHE ZY ARR Aol o FolAL gk Wr| Eajufol YA
AW Ty 2B WSS B2l s S8 R ) 2dES



M
o
[
o
b
X
&
S
(e
rf
g
o
+
o2

AHEste] d¥E +¥YA vt 2 A
¥ T AES 2de] AH AFUE Qs F SUN| A= gL
AEE 3 F4 A&7 xS =30}

J

A 18 AFAL 3ty
BEHE A9 J1FHA 544G nsle] ©rlo 4, 9EA AuEz
A A I o3l & FULE s ol AlA sl WA
& TR Aujdele] VY JZARE A= BFo] glon sxxgE
283t FAGAE 1T ARAA(NY)Y FPo® dAYMIEL =

EShL FE3b, QAR AAe £, EUS AW BEH Y £ gt )
=
Rl SRR gEgax ¢

A 23 AL ey

7. A7 w7

ZEAgeld AUED Qe wrle AuMPAL 130008 e
26,000ton S8 4313 glom o] Z AJMafuiHFo| 1,250ha% I6%ES 2}
A3t Stk SRE4TE AR FolN AL won S8 8 Ay
43 SEUAE BALAS Sohtst @ FRARAR Urolx)y] oz
of $871&2) nlFel] e Yagol Y SHAIT|e] Adte] YEHL AR
olct.

7= SEYYO] Holestel Fulolels T zzo] MatAlr| g}

_16_



Tl ATt YIS nA 22 Fgolut wEA AYPor g Yein
oo Sol2IE FAU FHOE A9FoE ML T, W]
B AeF A 5 AEYS 2T AL A Fstojopnt T

2 AFoME ol ATeL F 2EE A2xA 4CE ZHs2

-

.

YBE AIUER 8, 9, 10, 1241028 Ztzt AMelshy, dadgy 28
Agste] 2t Azpd FFE oty B3I, EFW AN HLeAA
A718 H71&

ERY 5 & AoE uiviso] HMH(1987)2 Ly o &R st
71&3t Al W FEA(1990)2] B4 dyatzo] o3t wrle] 3folRatx
A, HHE(1991, 1992)¢] 7| (berry) opih&3t 7lgspitaio] cig %é,
Aoy, W(1989)8 AAEY GAY @7 59 HoldAd nxE
233 Alzte] f-Ret At 9%, EEH(1988)2 Wrle FH-STet Elu}
of mxs AAe] ARl AT L= FPTo] #I FHL HIAT slo] B

Ay +qsolnh

2 wch oA BomM SuFT I EFARNL

O
B

L datide] "ey
BEAGZ NEFAAE TR slo] x99 J|473 B4 wRo] o)
8 SEAMMENE Halle] Agolet & 4= rk B3] AFAY 3w, of
B, BHE, YA FAuie AF Axloln AT, $AZE, ARE
BETEFLUANEZN AP AF ZIBI A7, Bzl A4t
A71L 7, FA Aozt WAsY, TUT w71 EHUNE A 7hof
TR Aito] o] Fofz]x] Rt gl WAHo|RE, o3t EXE Asin

flo



EN A, A9z, srbde] Y, the, LEAS A 4 e Jx

AEE ATY 4 US AoR vniEol B AFE $3stgch

1) 71«3 &4
FElvet "ol e o Foll wlsh AJabdo] wm Aato] BEAF Al7|o] A
ZH7] tiEol 7149 EURE BE Aulsrtel ufeps 2utA SR
71BN EE S3okA] Bt 53] dxiz 4B AZAL Y £ Qs 7
5ol 5T AdAolth whebd 2d dxjzie] s)gwste] BAIgle]l o
A87le o] 23€)
- 2) BAA 54
el Hd A A4S aE w it gtk Fyaze BEE
Y2A1H T4 TEHEEE RYA Hn dEXY SN YBog £
& Al=sla glout gatake] Hn Fdo] =X Rsle] A ke wx] B
St gl= VAR WriAjujolM REFo2 FZA3} WU 1EAT Aalw
of T2HEZA FYA H BE vl DIl 5U1AS sraka) ko
Aol 3A 714 Ao Jh™,
3) 233y 54
BIE Al & A2A AL 20HA SBE ¥ A 1vx |8
of Histe] k=58 HZE & 7oA olAL FF=EYS B} FEAA
o B8Y <+ gloen SFAJE Y3 dF 292 J)Zo) W= 182
¥ HI] SEFAEY dHAANE JHe¥ Zolth weld mEahg Ruyxis
E AANET A3 Hel¥ 4 e Aoz YL,



A 27 A2S5E Aex A A

A 18 N4

Seuet Bo1AuNe] HarAT)s 5~6%o] HE B3P wAxulst rj
=& AFstd ot HT 5o A Hrf BFos AgH Aisis 2y

BRI ooyt A 9% AR AL HEo 9x] okon
3] 10€ ste~119 WA PAAAL d¥ Ssrtol s o]Fojx|a
e FHolth olo] nis) YEL Aot FUMAAAI AUH AZ

At

E3h7h H3 9l 10€eq 19 atolo]l E3iEl: ol [ 77 mol

PV E A% Srlol o3 solRaE &Y BYos x|
SRS A¥sta glout BPW AdqA 25EA, oA F, B
A, A7 T oferiA] Aol mEA HER we e ugo] 4AH
oh E 392 SRE Yrha = a9x] AL EFY, Axge B
Atol, ¥hdell oht ohd & @ ExMo] vxis) glcka szt

= A7 ol 2ANE 2 BYoE Wi HLgRA A
Htl BEHOR Y £ UEF st Sule] &4 BLEY £
AEF FLgstadct

A 28 AR @ uby
1. Aeg A A2
b N
6 X 6nel 234 AZol 3 X but ALHYUE, 3 X 6o BAAZA

_19_



E Pgsiglon 3yeE a3 13 gt

I
3000 HAAEA
3000
2100
A &A el
3000
—6000

3000

6000 |
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treatment system in low temperature,
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Table 1. Compositon table of environment measurement system for
treatment in low temperature of strawberry

[
£ # 2 + %
i 80386-AT 1
486 Memory
L3 #F ¥ 120 Mb HDD
3.5 FDD
103 Keyboard
14 Inch Color monitor
1Q-57011 1
2. @ ¢ 80 col
24 pin
36-32AD 1
3. AE4RIIE 32 Channel single ended
(A/D Card) 12 Bit resolution
4, &5 AN Pt-100%2 16
4P Shield(50m) 16
T TG AA 1
5. alU 7l4y 2% 44
7% AA
PC 12V Qutput 1
6. Y5 =(DI0 Board) 16 Channel DOBD
16 Relay BD
7. A&E S/ AE g AF/23 &9 1
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Fig. 8-1. Instrument of measurement
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Fig. 8-2. Instrument of measurement.
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Table 2. Distribution in interior temperature of established

at 14°C(5-floor flatcar location)

Z b3l
E]ZJ[I] 11 11 uIV \' %%L H -
15:00- |13.2 14.0 14.2 14.7 13.6 13.94
16:00- [13.5 14.0 14.4 14.7 13.5 14.02
17:00- [13.6 13.7 14.2 14.3 13.8 13.92
18:00~ |13.8 14.3 14.7 14.7 14.0  14.30
19:00- |14.3 13.7 14.0 14.2 13.7 13.78 3 )
20:00- [13.3 13.6 13.9 14.2 13.9 13.78
21:00- (14,0 14.4 14.2 14.2 14,1 14.18
22:00- (13.8 14.2 14.3 14.6 14.2  14.22
23:00- [13.2 13.8 14.0 13.7 14.1 13.76
24:00- [13.9 14.0 14.4 13.9 13.9  14.02 ©
01:00- |13.9 14.1 14.5 13.8 14.2  14.10
02:00- |13.5 14.0 13.8 13.9 14.3  13.90
03:00- [13.8 14.3 14.2 14.0 13.9 14,04
04:00- [14.2 13.9 14.2 14.6 13.8 14.14 @ @
05:00- [13.8 13.9 14.2 13.8 13.9 13.92
06:00- |14,3 13.8 13,6 14.1 13.8 13.92 Temperature sensor
07:00- |13.8 13.9 13.8 14.3 14.3 14.02
08:00- |13.7 14.1 14.0 14.0 14.3 14,02
M ¢[13.8 13.9 14.1 14.2 13.9 14.01
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Fig. 12. Distribution temperature by each floor of treatment room
in low temperature.
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Table 3. The changing course after 14°C as set point temperature

Of 1ndoor
~ Flatcar —nchlant full piant )
Temperature - flatcar flatcar o
24T 25 min 200 min
17C 80 min 350 min
14T 240 min 500 min
T xpQ) 1A 2} 3 20 min 30 min
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Table 4 . The size of pot used in experiment of strawberry

s pot size Size(cm)
12hall coupling pot 6.8 X 5,0 X 6.5
9hall coupling pot 8.0 X 6.5 X 7.5
single pot 9.0 X 6.5 X 8.5
No, 1 4,0 X 2.5 X12.0
paper pot No. 2 4,0 X 2,5 X15.0
No. 3 4.0 X 2.5 X18.0
I, pots 40 X 2,5 X150

* 371= comol W X ojPm X FolE UrhigS

Aol AHE AEE UMHE EMol} oy Az HEES Al
StRTh AtRel d¥ £W2Abe 96d 74 2do] g4 G@ER g o
&, Fehed A7), Helg, P Aol AL A4Eet AsHre Z
A=Y AgFet Aty 33 5& zapstyc,
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Fig. 14, The course of raising seedling and training used in_raising
seedling experiment of strawberry
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Table 5. The characteristics of seedling by pot size in raising
seedling of “Ye-bong”

’7 leaf petiole leaf leaf crown root fresh weight

pot £& no, length length width size no, top root
(cm)  (em) (cm) (mm) (g)

12hall coupling pot| 3 17.6 5.6 4.8 6.0 22 52 2.3
Shall coupling pot| 3 17.5 5.8 46 58 26 5.4 2.5
single pot 3 16.3 5.8 4.2 6.0 28 5.6 2.4
No. 1 3 14.3 4.3 48 54 24 5.4 2.1

paper pot [No.2 3 14.5 4.8 4.4 55 22 538 2.4 |
| No. 3 3 14.3 4,2 3.9 656 2 5.6 2.3
1. pots 3 14.8 5.1 4.6 5, 26 5.8 2.4

* 1054 3ukEo] W Fx] Q)

U, “olz]s]u”
£ 6ol M R ubel ol pote] F2of nhet Wr e 4o Xo= =
Aot gl “ofg” of ula) tha PolW FBAE Urhoy o= =
FEHOR B 4 o] §1om, B4 potth pvc Sdpoto| ] B 7 2
S potof Al AFUENE Hol WFBY Wely} Hots FAJE HYT “of
v 3 ol HEe] o3k el AKHEeE obzhe] Xjo]E Baich
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Table 6. The characteristics of seedling by pot size in raising
seedling of “Akihime”

leaf petiole leaf leaf crown root fresh weigﬂzq
pot size no. length length width size no. top root
(cm) (cm) (cm) (mm) (g)
12hall coupling pot | 3.2 18.4 5.2 4.3 5.8 19 6.1 1.8
9hall coupling pot | 3.1 19.2 5.1 4,6 6.0 21 5.9 1.9
single pot 3.0 17.4 5.4 4,2 5.9 23 5.4 2.0
No.1 3.0 16.3 4.9 4.0 6.0 19 5.1 1.9
paper pot [No, 2 3.0 17.2 4.8 4.1 5.8 22 5.0 2.1
No, 3 3.0 16.8 4.7 4.6 5.7 24 5.3 2.2
L. pots 3.0 16.3 4.6 4,3 5,4 23 5.3 2.3

Fig 15. The state of leaf and root of strawberry
seedling by pot size
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Table 7. The number of growth of flower bud and runners

Ye-bong Akihime

pot size variety| Budding Runner ~ Budding  Runner#i#x

j number plant number number plant number |
single pot| 6.67a 6.5a 8.0a 1.00a 10,0a 25.0a

12hall coupling pot| 4.67a 4.5a 6.5a 1.33a 9.5a 23.0a
9hall coupling pot| 5.33a 8.0a 9.0a 1.00a 9. 0a 25.0a
1. potss 5,67a 5.,5a 6.5a 1.33a 10.0a 33.0a

CV(%) 24.8 7.0 21.5 286  17.3 23.1 |

‘8”7 o &x= N potollA 107F 6.67F7) wWAstel b wgtm
VA 9% potollA 4.67F7F WAt 7ha Aoy} fode glolth

runner®] RAoME F4U WALl potFFtel FoT A= ¢lg
C}.

oIS o g “ofg” of uls] &¥7F ANPHOE %9l Y
PAFre 25l8 woton Ay WASE 107604 23~33747 Laystol
BT 177 2.3~3.3717F LAY A} Hied o]k E59 S4o% Ay
7t wol WAtk B4S 2a gle A goth 28y potEF s e

82 sl

3. Pot 58 F3ye A4
pote] FFE F3pe HAFE ZARE A E 804 BE wpet g
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Table 8. The number of theminal flower by kind of pot

pot size variety Ye-bong Akihime
single pot 11, 50ax 5.15a
12hall coupling pot 7.65a 4.95a
9hall coupling pot 10.10a 6. 30a
I.pot;s 9.75a 6.65a

CV(%) 27.94 45,59

#: In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

s3: 2} 1054 30hE PFA A,

“oig” AME E potoll A F 11,5712 74 wekn oA 123potd
A 101702 Uetston) A7 9% potolld 7,652 7ha Ugton Aj= )
HE Ipotisoll 9. 75702 7B pot 9 w3t AL Boom o3 Az
flslch

“ob7|s|H” oM 2318 Ipotisoll A FT 665702 7HA wekw oF 9
T potel A 7Hg WAl Ll o pot FFol mlebds G4 gladth o
AT AA2 & of EFol VAol Al AT Lo HE Ipots
o AHEE AES 2 Wart deRes atg¥ch

A 42 a9
Y718 S84 QM potE AMgste] AP A4 stgdet 1 AAE o
ofshH th2t gt

1. Ao A3t e potut Zpot, H4323t pot(Ipotys) 23|

_43_



IAERA] EFol BAGlC] B 232 A w2y A Uepyc,

2. Bote] UL ©HE poto A Tha WHEI, THEOE Ipot;; AZpote
L2 UEeitort o8 glgrh

3. runner®] gof glojME potd] o] Hrhs Q38 EE7e] W x}
°I7b ggout Roq¥t xte A3, “oE” Brhe  “ol7lslm” oA
runner’dgo] W5sHA watct

4. 3308 H3A+E AR A AdpotolME  “od8” o], Ipotisoll A
= “o7EH” FFM w2 dE Ryoy §94L gt

_44_



A 48 MN2X2A dzFAlzto] DIlo] YKo olxl= g

A 18 A4

W AT Fold B3 AL wUH JPRAFEZA UEHQ o
¥y abkRolth Seviel dAgeld $7heo® gzl golstn
%3 W17k SFetD HlElE C Waol wo FUYUNNE F2Y Bt of
et w7t DaE HEEA 3 ARl o Fobste] AARES} AL
Be WA Busy vk w1 Aol REAMAYOL 5~64
of 4% #oHE =ARNE AFE s Agou HIol e Alde
Hoi 7ol thy Eshsta gon zrlEsAEoR &4, URY, 24
Aul 3 wAAulEc o A EHE Aol ol 27)7kA AYe nje
chepsiet,

e AYe oE AARY Ay FRIE @el FR Ao 1Y
3 Sheg 71202 stod A4 oldel W] mesA HE Fdxu)e
SIL 3 o] Fo] WEstel B HY VEY Er Z&Auleln s
B3¢ X ok,

Ao ol F3) BF L SEATol wel 2y W o] 2
AEE ol T 4RIl FREA(HA) met AeHD ok Bl
Hohshe T2 Aezeld WAzl Yolud He &HE Zeos
YeiA QT TR AaLol $HA HAU dzAklel BoiriA = o
% SUYE ofn] of Aplolth YL WAL o & B BRE

ML runner& WAAIZ F runnerdfA FAFEE ARE A Busie 7|2

_45_



Che S4x0u182 79 Fsteol, &4 9 2482 89 Zsheo],
A2 89 ShE~9U Abol RHAl, JRA(EAIN, EE=sbAsHA H
H O SEIE F AYolt WLUH (KR 5)502 HolEiE A
aj o] FAste] el E stA "l

W7 HohEdzle 2t W BHEe B3 F4ulal 27] Sk 24
Y 22 A4S PHER W BAUL A "k olo el oy
e FUAIIL 1% o avA] SHe| 23 Hgxuizt wol e
ROt WA SRAY e4Pe, SRB 5o UYL EE SEH| L]
Aot S zedste] FAGMY ANHES ol gt Hr} aF e &

Eo] o] Fo] Ayt

A 2d AR P uhy

1. BAgE
At HBE Aol q Ut kx| skstol ulstn QL “of

°*E
1Y
o¥
i

J23 7Py FH RS 2L “Bazy” ) 22 Eule 2%
A oMIEH]” FFE FAISKATE EEG AFA FEW Ax] oy
217} 5022 & 45t 02 AR ste] nluj@a] st 7d 20def ARE
A3t AF Tend] FA E=of Mol 2T F 954 8Y 11¢o] AY =
A FEf] BE 14TolA 2097 H2ls}eicy.

2. A=y

TAE EFL 47 thxlel AAste] QA 8, 9, 10, 12417 3 Qg

¢

_46._



2 SHETE MRS 47 105 3EoR sto] e 1044E 39 4o
2 ARE AR E 2o AAEE 2AE] sl then 2
< YHoE A ¥nF, gntdnR o AxldnFges AR, osiach
7h A8 E AA
FAA--9(Formalin: Acetic acid: 50% ethanol= 90:5:5)3%— ethanol W
t-buthanol series® %4— IE[¥o] HAH- 10me JEHEAHEL TS0
slide glasso] F-%— Hematoxylin @4J— Canada balsan© & &L HE 3}
L. #Axtgn]3 #43
Specimen Section— 2.5% Glutaraldehydeol A H— 208% 3~43] =4
— 1% 0504 313 (2 hour - overnight)— 10E2%] 33] 4a]— ethanol series
2 ®<4— C. P. D(Critical Point Dryer)— Mounting— Gold coating— SEM

oz AR

3. A%=xA

AEA2E 2097 Wotn 2 F HAA FA @Al YKEAE A
Astelen o 10d Aoz 23 o4, Q¥R 9%, 42, JY wA
T, &Y WAy, ¥ 58 ZAten, WEs ATAGO(PR-1: JAPAN)=

&g stalct.

A 34 Az 9 n%
1. Sjols}
E 904 R ue} ol ofu] AWAN £ U URNA ol et

._47_



ohttel £8F = 7|22 TR dF 8AIZRCTHS 9AZrolA BolRsir)
FUHe A2 vepgon “op|s|u)” 7t ha whEA B cee
R, BIZA”, “ofB” goldrt

B0l mel thed ol Yzt $A 7 Baigea shd Han
2092 A2E ot Aol uigtdsiy Aade A SRAXTE AejolA
UBE 1A F= ARshe ol tigk AUst AES} Qojo} & oz A
xagil=

Table 9. Date of number reaching in differentiation flower budding by

day-length treatment time and cultivar at 13°C treatment in
low temperature

14C
day-lengt cultivar | yeobong | jeungbo bogyeo akihime
8 ) | 18° 16 16 15
9 17 16 17 15
10 18 15 17 15
12 17 15 16 15 |

Aabiold A&zt 07:00& 2 F] A|zHl
e HokEste] £28¥ dF

2% 16014 B upel o BolEyl AYEE g B Ay
EolA 159 A2t A E3& sAlste] 17¢0] Aste A LA L3l
Qi I FEE stoprt AAEI] AlFsigon, 3 179148 o] LA

Bl 10l nl 22K 1), 159 A2lAldls do] £3H($ 1)& s1dA n)

£
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Table 10. Relation of Temperature day-length condition and flower

budding induction treatment day (Japan: #&RF)
Temperature
time™C g [ 10 [11 [12[13[14 [15 |16 |17 |18 | 19 [ 20 | 21
412 |11.5(11 |10.7(10.3]10.1{ 9.8/ 9.7| 9.6/ 9.6/ 9.6/ 9.6/ 9.8
5/11.6(10.9/10.2| 9.6/ 9.1| 8.7 8.4| 8.2| 8.1/ 8.1/ 8.1| 8.3| 8.5
6/11.4/10.5/ 9.7 9.0| 8.5/ 8.0| 7.6| 7.4| 7.2 7.2/ 7.2| 7.4| 7.6
7|111.1{10.1| 9.3| 8.6/ 8.0 7.5| 7.1/ 6.8| 6.7| 6.7| 6.8/ 7.0| 7.3
8/10.9(10.0| 9.1 [ERAAE M| 7.0| 6.8/ 6.7| 6.7| 6.8| 7.1| 7.5
day- | 9(10.8(10.0| 9. 3NN B | 7.5 7.4| 7.3| 7.4| 7.5| 7.8/ 8.2
leng | 10[10.7(10.1| 9.5 IENI/IENEIFMB| 8.3/ 8.3| 8.3/ 8.4/ 8.6/ 8.9| 9.3
th 11{10.6(10.2| 9.9 N IENEIEMB| 9.5 9.6| 9.7/ 9.9/10.2[10.611.0
12(10. 5/10. 5{10. 6 |{TON |{TONE] () |11. 2|11, 4(11.7(12.0[12.4/12.713.1
13(10.3(10.8(11.3(11.9(12. 3|12.8(13.3(13.8(14.2(14.6/15.1|15.5(15.9
14/10.2(11.3(12.3]13.3(14.2|15.0(15. 8/16.5
15(10.111.8/13.5(15.0/16.3
16(10.0(12.5/14.8[17.0
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Fig. 16. Photograph light microscope by stage differentiation

D

flower budding in strawberry.
State of undifferentiated
Begining period of differentiation flower budding
(15 days after treatment)
Proceeding of differentiation flower budding
Completion of differentiation flower budding
(17 days after treatment)
Growth to flower budding
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33.3M 2855

Fig. 17. Photograph scanning electron microscope by stage
differentiation flower budding in strawberry. -
left 1. Undifferentiation right 1. Differentiation of leaf
2. begining of 2. Begining of
differentiation flower budding differentiation flower budding
3. State of a differentiated 3. Proceeding of differentiation
flower budding
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Table 11. Growth state of at planting in strawberry

. No.of  |No.of petiole leaf leaf
Cultivar | treatment
leaf runner length length width
8 3.1a 0.03 10, 0abc 5. 5a 3.9a
9 3.4a 0 8. 1bcd 5.1a 3.8a
Yeo bong 10 3. 3a 0 10, 0abc 5 7a 4, 3a
12 3. 4a 0.1 7.5cd 5.4a 4, 0a
Non 3.1a 0.7 7.1cd 4 7a 3.7a
8 3.7a 0.03 12.1a 5,2a 3.9a
9 3.6a 0.03 11. 0ab 5.2a 4 la
Jeung bo 10 4,0a 0 12.5a 4,8a 3.4a
12 3.7a 0.05 12. 3a 4, 6a 3.6a
Non 3. 3a 0.07 9. 7ad 4. 5a 3.4a
8 3. 5a 0.03 7.1cd 5. ba 4.2a
9 3.5a 0.07 7.3cd 5.6a 4. 4a
Bogyeo
. 10 3.6a 0.03 6.9d 5.7a 4. 4a
Jjosaeng
12 3. 6a 0.1 7. 1lcd 6. 0a 4.5a
Non 3. 5a 0.27 6. 8d 5.4a 4. la
LSD(5%) 0.412 1,327 0.504 0.376
(1%) 0.558 1.797 0.683 0. 508

In a column, means followed by a common letter are not
significantly different at the 1% level by DMRT.

MU Ao A e ‘o B3 npai g ha wheleln “NazaAy”
= A A2 olN st oy “ofB” | “Fr” of o] YA 1247}
AAYE] AT Tha Yol whgsiath AWAL STEbel Asrglo] o
AR PR & QA 8, 9, 10, 12X A], “ojE” 3
CEALEAT of thE 1% gl Urlgtout EF ol AR el
= AR dgdth 3 o gy dEeae BF AN ol A

Aok e ¢ 4 9l
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Table 12. Growth state of seedling 40 day after planting

. No.of |No.of |petiole| leaf | leaf Date Date

Cultivar . of, 0f .

treatment| leaf |runner | length|length| width )

budding|flowe-

B ring
4.8ax | 0,73 5.8a | 8.4a| 6.4a| 10. 9 | 10.18
9 5.1a | 0.93 6.0a | 8.6a| 6.5al 10. 9 | 10,18
Ye-bong 10 4.9a | 0.80 6.2a | 8.8al 6.5a| 10. 9 | 10.16
12 5.5a | 1,03 5.9a | 8.1a| 6.5a| 10. 5 | 10.15

Non 5. 5a = = = || 6.lal = | =
8 5.8a | 0,03 5.6a | 6.9a] 5.6al 10. 9 | 10.18
9 5.7a | 0 5.,6a | 6.6a] 5.5a| 10. 9 | 10.18
Jeungbo 10 5.0a | 0.05 5.4a 6.6a| 5.4a| 10. 9 | 10.18
12 5.9a |0 5.7a | 6.7a| b5.4a| 10. 9 | 10.18
Non 5,72 | 0 6.5a | 7.0a] 5.1af 10.15 | 10.18
8 5.9a | 0 5.0a | 7.3a] 5.9a| 10. 9 | 10.18
Bogyeo 9 6.0a | 0 5.2a | 7.3a| 6.3al 10, 9 | 10.18
josaeng 10 5.9a | 0 5.1a 7.6a| 6.0al 10. 9 | 10.18
12 5,9a [ 0 5.3a | 7.5a| 6.4a| 10.15 | 10.18

‘ Non 5.7a | 0. 5.3a | 8.2a] 6.5a - -

LSD(5%) 0.658 0.806| 0.758| 0.633

(1%) 0.891 1.092| 1.026| 0,857 |

* 105 Bt 3RHEX Y.
*¥. In a column, means followed by a common letter are not significantly
different at the 5% level by DMRT.
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LU oPIR R ARAE J)BAGT FEE 7.5%, 8.2%2 LER} tha

Table 13. flower budding, flowering and yield by cultivar and day-length
treatment time of strawberry(4, December)

‘7 Date, | Date. Fruit T
treat Date. |
of of |
-ment of L. |
Cul t- first| first Total | mean |minimum [maximum
time first | No . brix
bud- | flow- h weight |weight|weight |weight
r\ _—
ivar ding | ering a.v
esting
10.9 | 10.18| 11.21| 11.4[140.2 13.8 7.2 33.8 1 9.1
y 10.9 | 10.18] 11.18] 12.2/128.1 11.2 6.8 33.7 | 8.4
eo-
b 10 | 10.14| 10.24( 11.13] 10.1| 91.5 9.8 7.2 34.6 | 9.1
on
| 12 |10.14] 10.24| 12. 4| 11.5160.0 | 15.4] 9.6 | 36.3 |91
Non | 10.24| 11. 4| 12.16| 3.6[103.9 15.2 8.8 34,2 110.3
8 9.30( 10.9 | 11.10| 21.0|231.9 11.4 5.4 46.3 | 8.5
r 9 9.30] 10.9 | 11.10| 26.3(269 1 10. 3 5.5 44,1 | 8.1
eun
X ® 10 [10.9 [ 10.18] 11.10| 24.2272.8 | 11.3| 6.6 | 50.1 |75
-bo
12 | 10.9 | 10.18| 11.13| 21.2(251.7 11.8 7.3 49.7 | 8.2
Non | 10.14| 10.28| 11.27| 25.1(237.6 9.5 6.9 31.7 | 7.3
8 9.30] 10.9 | 11.10| 13.8(/186.3 13.5] 12.1 28.1 |10.6
Akihi 9 |10. 9/10.18| 11.10| 6.4(136.2 12.3] 12.5 27.3 (10,2
i
e 10 | 10. 9/ 10.18] 11.17| 7.0| 84.5 12,0/ 11.8 26.3-110.8
12 | 10. 9| 10.18] 11.18| 11.0/170.7 15,5/ 12.3 27.8 (10.9
Non | 10.14| 10.23| 11.27| 6.0/ 78.9 13.0/ 10.9 27.2 110.5

¥ AL AeAl gAA ezt e 2t el o] U (24 2] Non)

EdHN ol Agog yelyct
OB = A7 sAIAN TN AUSL 13,8702 wetn, EEue

186.3gol 1o BF2AF2 135602 a3fglont HANET} Hrjzpie] &
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Table 14. The characteristics of nursery plant by the size before low
temperature treatment

Varict leaf petiole| leaf | leaf |crown |root | root |fresh weight
ari inbahintelidel =t
i no, | no., length| width| size | no. |length| top root

L|3a"|18.130| 6.73al5.2a |6.4a [22.8(19.9a |5.2b 2.6a
Ye-bong| M| 3a | 14.43c| 5.63b(4.5ab |5.9ab [19.7 [18.8a (3.6c 1.7b
S|3a | 6.87e|4.03c(3.3d [5.2abc|12.2 [12.1bc|1.6d 1.1bc
L|3a | 22.47a| 6.87a(4.9ab [6.2a [19.7 [11.1c [6.3a 1.5bc
Akihime| M | 3a | 17.67b| 5.93b (4. 5abc |4. 7bc [18.9 [14.1b |4.1c 1.5bc
g|3a |12.30d| 5.60b(4.0c [4.1c [20.1]9.9c |1.9d 0.8c

CV(%) 3.370 3.906 5.417 8.087 11.953 6.260 9.442 16.380
*1 In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT
3h-e-2of o]aE 60Cmol ZZH 20cm X FZF 20cm, 22A]OZ3te] 7 L
1074 35 dIgon yastgon APl ot Belg shu 10
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Table 15. The characteristics of nursery plant by the low temperature
treatment period(Ye-bong: L) 1996. 9. 3

Treat- |leaf péz}ole leaf | leaf | crown | root | root

fresh weight

ment | no, no, length| width | size no. |length tdp raap_
Non 4.0b 20.7b 8.07ab 6.13ab 7.77ab 42.0a 28.1a 9.1ab 4. 9a*

14 4.0b 23.6ab 9.13a 6.47a 7.10b 40.9a 26.9a 6.7 3.7b
16 4.72 24.3a  7.770 5.67b 8.33a 31.2a 24.8a 10.0a 3.4dbc
18 3.9b 23.7ab 7.37b 5.53b 7.07b 40.3a 23.3a 6.7b 2.9c
20 4.0b 23.2ab 9.20a 6.47a 7.30ab 36.3a 28.6a 9.1lab 4.8§_J
CV(%) 4.540  5.325 4.244 4.851 9.855 11.606 12.136 6.903

*! In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,
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Table 16. The characteristics of nursery plant by the low temperature
treatment period ( Ye-Bong : M) 1996. 9. 3

Treat- |leaf |petiole| leaf | leaf crown | root | root

fresh welght

ment | no, | no., |length| width | size no. length"_top rogl

Non 3.8a15.3c 5.87b 4.80ab 7.00a 26.4a 21.5bc 4.7ab 3.0a" |
14 3.2a15.5b 7.00a 5.37a 6.37b 27.3a 21.0c 5.0a 2. 5ab
16  3.7a 16.4b 5.60bc 4.43ab 6.00b 24.9a 21.5bc 3.7c 2.2b
18 3.6a13.9c 4.90c 4.03b 6.00b 24.4a 23.8b 3.9bc 2.5ab
20 3.7a22.4a 6.97a 5.33a 6.30b 26.7a 29.47a 5.7a 2.7ab
CV(—%) 3.184 5,160 6.909 2.832 7.640 4.118 7.554 8.545

#: In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT.

O 1074 38 FAAY. OM e LT 14E1TY. s& AH U4 Y. OdFS 1242 4 2)(07:00-19:00)
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Table 17. The characteristics of nursery plant by the low temperature
treatment period(Ye-bong: S) 1996. 9. 3

Treat-|leaf [petiole| leaf | leaf | crown | root iToot fresh weight

ment | no, no, lgngth width | size | no. |length | top root |
Non 3.9a 9.80a 4.67a 3.80ab 6.40a 18.6b 18.3b 3.1a 1.9p

14 3.8a 8.17a 4.07a 3.53ab 5.93a 17.9b 15.6¢c 2.3a 1.2c
16 3.7a 9.67a 4.90a 4.20a 5.97a 21.8a 21.9a 3.1a 3.0a
18 4.2a 8.07a 4.03a 3.33b 5.77a 19.6ab 19.8ab 2.5a 1.4c
20 3.4a 7.90a 4.23a 3.43ab 5.53a 17.7b 15.6c 2.2a 1,lc
CV( %) 11,754 8.066 7.331 6.214 5.331 3.962 17.050 10,722

%! IN a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

O 1054 3uhg FAAY. ONeLEE UTITY. *& ALA Y4 OYAL 1242t 2] (07:00-19:00)
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Table 18. The characteristics of nursery plant by the low temperature

treatment period ( Akihime : L) 1996. 9. 3
Treat-|leaf |petiole| leaf | leaf crown | root | root lfresh weight
ment | no, | no. |length| width | size .‘ no, leng}h_LtOp root

Non 3.8a 28.7b 8.90a 5.07b 6.80c 25.9ab 18.5a 8.9ab 1.8b"
14 4.1ab 33.2a 7.43a 5.60b 8.97a 28.9a 15.6a 11.4a 3.4a
16 3.7b 26.9ab 7.47a 5.87b 7.80abc 19.5¢ 15.5a 9.7ab 1.4b
18 4.7a 26.3b 7.07a 5.87b 7.27bc 21.4bc 16.5a 7.6b 1.4b
20 3.9 33.4a 8.87a 7.13a 8.40ab 24.9abcl5.2a 10.8a 2.1b

CV(//) 4.478 10,290 5.820 5.145 8.875 8,202 10.343 12,899

%! In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT.

OZ 1054 kg FFXY. ONeLxE 1MTITY. += A2He g4+ . OUFL 1242 A 2[(07:00-19:00)

T =29 AASE & F A& ZARgE A} 18U A ] oA 4, 7o)
2 7 woka 149 Ao 4. 1ufd o 209 A el FollM 3.9mf, FH
TollA 3.8uf, 16UdAe]FolA 3.7uj2 “of§” of v|3] Pt =X
b AH2A el 4o Felz FA Retded ole EFY 2]
ol ot =Aste Axtel Azbo] Hch
FE A2 14 A 2|72t 203 el oA 33.3cn® 7H3 ZAA UEelRton,
18 A | FollA] 26.3cnZ 7FF Eotal FAe|LollA 28.7cm, 16YA e
184 A 2ol A Ztz} 26.9, 26.3cn® UIEIGEOm X gl ztol] eFzte] 8¢
A5 B ort.
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2372 BAFS 14dAeTet 20UA e Tl A 11.4, 10.8gL.2
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A2 204 A 2] oA 6.63cnE 7HR A3, 16U e 27} 5. TenE 7}
2 A UEisten Azt £EHo {3 A3E Rolrh

FZJNE 2043 2| ol 5.03en2 7HE WA, 164X 2Ll 713
FA Uetkted Qo] AAFHQ V2 B o 209AFolM AR ZA
BN 16dx 2|7t 7P AARGTE 2 gJole A F3tel xfo]E Ho

A ekotrh.

Table 19. The characteristics of nursery plant by the low temperature
treatment period ( Akihime : M) 1996. 9. 3

Treat- |leaf [petiocle leaf | leaf | crown | root | root fresh weight

ment | no. | no, |length| width | size no. |length | top root
Non 4.1a 19.2bc 5.73ab 4.73ab 7.20a 15.8b 21.3c 6.9ab 2.5b°

14 3.8a 19.4bc 5.20b 4.40ab 6.23b 19.2b 24.9b 5.8b 2.0b
16 3.7a 16.7c 5. 07b 4.13b 5.97b 18.1b 22.1c 3.8 1.7b
18 3.8b 24.7a 5.80ab 4.53ab 5.70b 21.1b 31.2a 5.7b 2.2b
20 4.0a 20.8b 6.63a 5.03a 7.43a 33.9a 32.2a 8.5a 3.7a
CV(%) 6.337 6.188 4.806 3.396  15.423 3,697 10.097 11.953

¥ In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

Oz 1054 39t AN Y. OAe2EE 1411TY. += AN U5, OLHL 1242 X 2] (07:00-19:00)

Aehkd A7) 208A el 7o FAeFolA 2zt 7.43, 7.2mE 3 A
Uetton], o3t g B 32 oo HeFolMEe £AFHA o7ty

el U 20UA 2| FollA] 339708 W5 wWeton, {ejgt A
HE Ryou tpE AHelFedE £33 xtole 9o} Fogt Axe
flelck.

el dole 18dA 2|2} 20U A gl Lol A 3lemo] 4o A 149
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Table 20, The characteristics of nursery plant by the low temperature
treatment period ( Akihime : S) 1996. 9. 3

Treat- |leaf petiole| leaf | leaf | crown | root |root |fresh weight

ment | no, | no, length| width | size no, |length | top root
Non 3.3a15.2a 4.23a 3.70a 5.87a 11.0b 21.2a 2.7ab 1.1b"

14 3.8a 15.2a 4.23a 3.63a 6.27a 16.7a 20.6ab 3.6a 2. 4a
16 3.9a 11.5a 3.90a 3.33a 5.50ab 10.4b 16.4b 2.4b 0.6b
18 3.9a 11.7a 3.90a 3.33a 4.87b 9.4b 16.70 2.1b 0.7b
20 3.5a 12.2a 3.93a 3.37a 4.87a 12,6ab 18.3ab 2.5b 1.1b
CV(%) 9.901 7.944 9,855 5,301 15.447 8.269 11.625 21,321

% In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT.

0O 10534 3k HFAY. ONL2EE 1411TY. s= A2AU5U. O A2 1242 242 (07:00-19:00)
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7t =l g

@719 A2Ae 71 9 FFol whel v gEke BM3 Ay
210 M K= uie} g},

oY AE de BMY A3 149 ANe| oA 4.30mg/go 2 1R U
QL3 18UA BTN 7.10mg/g2 2 7hY oLt BE3 M|zt HyL
A om Azt FoTt A2 Uelddth CrownolME 14dx 277 20
dA2|TofM &S $ES BT 16¢ AT 18UH P e £
Eolglen A= o] {3t AE Bch FaloAEs 18Ux e} 20
dH 2] FolA A Urhta 16dX e 14dH e FollA wWA Uehge
o FdE dAF AT

“ol7ls|m" o] ZF¢ oM Azt EEHoE [o¥ AYE RO
U ST ZE2 Atk CrowndlME 3t ozl 2 dHE Aargle]
Azztol] ot AzE Bk ReE A A3 20dH ] FA
4.0mg/g 2.2 B} A2|o] vl & F¥oldon e} AT ZolE K}
A okgket.

Table 21.The contents of protein on low-temperature treatment period
by the strawberry organs

- Ye-bong [ Akihime
Treatment™ leaf crown root leaf crown root

14 days 4,30c 7.40a 2.40b 5.00a 5.00a 2.35b
16 days 4,60bc 4.85b 2.65b 4,10b 4,15bc 2.656b
18 days 7.10a 4,90b 4,00a 4.90a 4,00c 2.20b
20 days 4,90b 7.40a  3.80a 4,15b 4.60ab 4.00a
CV(%) 3.49 1.94 4.09 3. 04 3.38 5.36

¥ In a column, means followed by a common letter are not Signlficantly different at the 5% level by DMRT,

e 14Tl 1241 2F dAH2 7|29 o 105 HFe| 3WEAq,

22

fr
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Table 22. The contents of total nitrogens of planting by low-temperat
-ure period and nursery plant size of strawberry (UNIT: ppM)

‘H\\& R

Treatmeént.  Variety| = Ye-bong Akihime
L™ M S L M S

Non 151,0b% 214.0a 205.7a 196.0a 187.0a 185, 0a

14 day 258.7a 212.7a 227.0a 270.7a 177.3a 168.0a

16 day 164.3ab 226,0a 145.7a 235.0a 152,7a 182.0a

18 day 254.7a 194.0a 169.3a 161.3a 187.7a 158.7a

20 day 208.7ab 218.3a 140.3a 164.0a 168.0a 191.3a

CV(%) 16.59 19.57 31.84 26.77 18.88 24.76

%:DMRT. 5% Level, #x: L(tR), M(FZR), S(AE) o 22X e|d(14TColN @3 1243)
7)e) BolRsjo] dug ¥ HES +£& oiigon, BT
AU Po] ‘B’ FRROIN 24ppno T FFF BT, ol
151ppn o2 7H4 A Ueitom tiReld Azl Sl AE my
Lo ol WAl BEHoT we o] W AU 23| I BF
olut Be) Aol we} Husl AL @laln HA 140.3~270. 7ppne] ¥
Aol glgemz e, Tl ZANA HolEel Jate JAE

300ppmg ZAF FFE gldenZ Ao 23t ol

-
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Fig.24. Comparisons of enzyme activity on low-temperature treatment
period by the strawberry variety
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Table 23. The runner occurrence number and budding on the low-tempe
rature days by the seedling age of “Ye-bong” strawberry 96.10.13

L M S

Budding Runner Budding Runner Budding Runner
T* number plant number number plant number number plant number

Non 1.00a 6.67a 9.00a 0.67b 4.00a 6.00b 0.33a 3.33a 5.10a
14 6.00a 8.67a 18.00a 6.67a 9.33a 18.33a 2.67a 6.67a 14.33a
16 4.33a 8.67a 18.33a 3.33ab 7.33a 10.33ab 3.33a 9.00a 18.00a
18 3.00a 9.67a 19.33a 5.33ab 8.00a 17.33ab 5.00a 8.00a 13.67a
20 3.33a 8.33a 16.33a 5.67a 7.33a 19.33ab 2.67a 4.67a 6.33a
CV (%)

85.61 29.68 42.00 38.62 29.63 32.90 99,32 53.85 57.51

w: A 2x e 7|ZHUAI2AZH 5 1421T) »x: 7] A7(eh, §, 4) wxiplant/10F, number/105

#: In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

1. “ol7l3|H]”

“ol7ls|v"e} BE A |EE TEsIZ A2AIRE W BE EX
of AAIste] 40Qo] AEF 96.10.13U0] R27)A5H5, o] AHE J|EL
2 3te] E¥4e AULAFS, AUUAFE ZAR e B 24A

£ Biet Zrh

R 2y 4= BExe oA 171050 B8] 14dA PN 6/10F2
74A who] At 16Q A 2l FollA 4.33/10F, 18UA 2]+, 20U
gl Fol A Z+z} 3.0/10%, 3.3/10F% ALXe|7|2te] AAAS+F 233
2¥7t R A Uehidou 4938 A3e gk A 4
Z22L A o] 2 2ol Holx| dgon dUEdsE FA2FlA

b3 GA Jetgont 3 ¢ Az elM F3] vixd 3RS i 7
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SURY ¥ FAFAAM R HlstA 0.67/10F7F YAE st
o 14dHe77} 6.67/10F2 7p¢ gho] WAstHen, 1694 2ol
3.33/10571 el 18U A g]FollA 5.33/105, 20U A 2] FoA 5.67/10F
7t WAstglon Zh Me|te] ofzte] §-oJ¥ A& uehfddcth duUF
Tl M= A2 FA 42/10F7F dAgste 7 AP 14U A 2| oA
9.33/10F, 164 2| FolA 2t 2094 e]tolA 242} 7,33/105, 18U A 2]

oA 8.0/10F7} WAt oL} RHL ¢l A ztel X33l o]

rir

2ok dAye] WAL BAzLA 61022 713 HAD 14X T
ofl A 18.337]/1057} 164 A a] oA 10.337§/10F, 18U e|FoflA] 17.33

Table 24. The runner occurrence number and budding on the low-tempe
rature days by the seedling age of “Akihime” strawberry gs 10 13

L” M S

Budding Runner”™  Budding Runner Budding Runner
T° number plant number number plant number number plant number

Non 1,00b™ 5.33a 11.67a 0.33b 9.67a 23.33a 0.33b 9.00a 19.00a
14 6.67a 9.67a 26.00a 6.67ab 10,00a 29.67a 6.33a 10.00a 27.00a
16 6.67a 10.00a 31.33a 6.33ab 9,67a 24.00a 5.33a 9.00a 19.67a
18 5.33ab 10,00a 22.33a 7.67a 10.00a 27.67a 2.67a 10.00a 25.33a
20 6.33a 10.00a 27.33a 6.67ab 9.33a 25.67a 4.67a 8.00a 19.00a
CV(%)

32.65 19,93 36.09 41.01 4,96 16.99 57.54 12,63 35.05

# LA AN, 25 14£17C) *x: B A7 (cl, &, A) #xx:plant/103, number/105

%' In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT.
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Table 25, The fruit numbers of terminal flower by the seedling
age of “Ye-bong” strawberry 96, 11. 15

Treat, Large Middle Small
14days 10.17a% 10. 90a 10, 33ax
16days 11.63a 13.03a 7.80a
18days 10, 57a 12.03a 3.80a
20days 11.27a 12.37a 9.60a
non 5.90a 8.37b 8.27a
CV(%) 33.79 8.09 37.07

% In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

OZ 1034 35 BEAY.

U H2HE L FE o8 o WRE AEichd MYRER
AE A g she Zo] FHY Aoz AwHC)

FURA3AE R)oMe chB27 o nbsixE BXalof nlsf 5% &
2’do] ABE e ZAloG FHOE ZARRE A3} 149 ALl
3F/30F 7 FEPYY] Edo] AR VY AT BF F3pio]
¥HdeU, FA ol E 8F/30571 F3hue] &¥o] x| ¢y},

2B (A 4xbe )N Ae|Zdol Fode gldou 14U e oM 7
T/30%, 16 2| oA 65/30F, 18dA 2 FolrE B HJel= &
TR "oyt 18F/30F7F FEpUY &¥e] glylen, ol & olf
Ae o YA AL Al BpYEHe] AL Holk ofF &2 AYE
Bgoh 2043 LollMe AA #ol wetM HA$7t F3] HS H9o)
WA nEd F4E 257/3087 Ao Aeatels g3y Aefdch
A2 FolME 65/3057F FEPY ol gldden, AY4E Horh =
AEollM o2t AAE FHs & ) “o 8" & F4ulsts] 93 of

_86_



BAE AHle tiB2dde 149, FEYLE 164FE HelFolM $2 2
& UEhoL AR E AtHoR H2H e 7]t BAgol F&
AIE UehlA] E¥ch B "ol ALHeg £yt ¢ we B
& A7), 23, ALY £&, ZEY FF, A wel g2 2oz} ol
2ol 12HSRejA FU BE A4 Yk Zo| uf$¢ 2 o 4}
EHch

Ll “oplM(H ¥ Ut®)”
“ol7ISIHl(H ¥ W)” & F 260]M K= ule} o] IR, R, &

Table 26. The fruit numbers of terminal flower by the seedling

age of “Akihime” strawberry 96, 11. 15
Treat, Large Middle Small
14days 11. 00ax 8.00a 6.63a
16days 11.17a 8.37a 8.77a
18days 6.43a 9.70a 11.23a
20days 6.50a 10. 87a 5.40a
non 12.50a 11.00a 7.57a
CV(%) 24.30 20. 08 ~ 31.52

#! In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

OZ} 1054 3utE BFA Q.

B 27 A2He 71z BAgel R4S galou el slzte] Aol
+% o3l8 A3y &¥o] ol Ao Urigon xe 7oy o
slel &AEE AR Ushldnh ey BAed A ARGECER
o ¢o W4T} we ANE vy
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1 Fo dFolN HolE F3of Hste] A2A e AFY sl uE
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BE 400 A 12417 BHE [MAIALF 12413 BHE 5 475 438
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me] UL, HNYPE ol wlxsi, U FslolA BRHES}
0.65-0. 15W/m(55-151x ) o] Tt AP HF-2 400-700nme] TpAte]] 2payjzy B
Bl A 74X 8 o] viehty Fofuz]= 0.80-0.25w/m (360-100 Ix)

=4t

S0 HAsto] HolEH FEE Iofsti AeEE R £WE R}
stglom  gwo exo Ay WdlsE ZApigch EY B 43
S AL A d& At B4stded sl wels @YY
F8te AdAlstadct.

r‘lF

Table 27. The treatment by the light kinds and low-temperature times
o _ 1996\ 84 12¢- 94 2(2093})
Treatment temperature L1ght source - Remark -
qeAe 1247 ¢F
Natural light AENZE FZ[(147C)

12time law-temperature

12time natural temp,

Red fluorescent lamp [A09:00-21:007}<] Q1%

24time law-temperature| White ” HF XA O e dF
Dark condition A24A] 7 QFEA )

AelAlde " 5URONZ A 494 UE A g ol Eota A EL ThatolA & AF48o] 7
SEF AX Y 0 d39A 20 (600m ) BES M)A =05lalS

A 3d dx 4 2%

1. 4848 9 Fehed] 27 nX & X B BR

2042ke] A2Aze] AF AHAL A2 EGH Yoluh, uielM WA
98 Qs AT ol A3 Aol ehtx ¢gton 1 Ai: ¥
280 UERUigiTh  “ofF” o A2A e Fo 2PH UL AHUYFT Ay
AMe B GBS 244w, AAF A7 21.6cnoll H]3] 2 xpo]
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Table 28. The effect of light source on size crown and petiole of
“Ye-bong” strawberry

Light source petiole length crown size
- (cm) (mm)
Dark condition 0 24, 4ax 6. 3a
Fluorescent lamp 10 1x 24.1a 6. 8a
Red fluorescent lamp 10 Ix 23. 6a 7.4a
Natural light  50klx  21.6a 7.6a n

% In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

Oz 10574 3uks HFRY,

- Dhaae

L <D

Waneon 0 98 0,0 B8 prpe> RO SR
Fig.25. The pattern of strawberry “Ye-bong” after light source
treatment (treatment 20 days at 14°C)
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Table 29. The effect of light source on size crown and petiole of
“Akihime” strawberry

r_ Light source petiole length crown size
i (cm) (mm)
Dark condition 0 25, lax 6.2a
Fluorescent lamp 10 1x 20.2b 6.4a
Red fluorescent lamp 10 1x 24. 6a 7.1a
Natural light 50 klx 11.5¢ 7.1a |

*! In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,
w 2b 1034 39tE HFX|

B AAY ZAFTY 11, 5cmol vl hE X a]F 25, lcm, WA
T Aol 20.2cm, HMPFES Ae]F 24, 6cn LER} QUEH @]
theh F33tel W2 2ol & Uehiglrt,

ek A7l EEFATAA 6. 2mF FA 27 6, dun- 7. 1o e
= Aol glglout ofzh 22 Ay vehidz, dvbyge e 2w

HoE WS of g o R H A o] Qe T AlRE YL},

2. BUAA AN S g 5 Yo njxE o

7b e g

BEAZ T F5E, AE J1TE A shyg el
300f viehfglict.
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‘o] 37e YoM xldPelM 7.45mg/g T FHA EQD A Mol
4.27ng/g0 2 7P whokou} giFolul WA FeM L 5 0mg/gl® 747} 1}
EiuiTh ek b o] AtdRelA 4.90mg/g2 2 J13 il WA
A 2.65mg/g2 7P wotom dzto] fojado] gladrt, MM Qo]
U Zekeate el WA 52008 7MY U1 S04 AAE
o HAgolA 4 55mg/g0 2 JHE HWgtout WMo} Atd@HYE F2

e glginh.

Table 30. The contents of protein by light source and organs of

- strawberry - (Unit: mg/ g)
Ye-bong Akihime
Treatment leaf crown root |leaf crown root
Dark condition 5.00b% 4.20b 4.80a| 4.90a 4.10b 4.55b

Fluorescent lamp b5,00b 2.65c 5.20a| 4.80a 4.00b 4.60b

Red fluorescent lamp|(4.27c 4,30b 4.55b | 4.15b 4.30b 4. 30c

Natural light 7.45a 4.90a 4.90ab| 4.85a 4.85a 4.90a
CV(%) 0.92 3.22 2.74 2.53 514 289

#: In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT.

*x: 2} 1034 39hE BHFx .

“ob7Islu" 2] alofiAt FHAHoA 4,152 J1F w3 foido] o
2 o A]Folde £AFHA zole oy Fo42 ¢dch Feee
Ztdgoll A 4,852 wota ool AR THE Az FolME Fe4ol
st HeloMe zpdPolM 4,92 JH ok WAFA 4.6, ¢F
oA 4.55 HMPolAM 4,302 Uettom 2zt Hal o] oFzte] fej4do]
A= gt
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Table 31. The contents of nitrogen on low-temperature and light
sourse treatment planting time

riety Ye-bong Akihime -
Light_gourse L M s L M S

( unit: ppm)

Dark condition 140 142 165 143 136 174
Fluoresent lamp 143 280 145 216 284 178
Red fluorescent lamp| 212 195 223 178 182 189
Natural light 220 194 228 127 136 167

ot E4 B4

J% 26004 Riubel o] FE fA BAEE B4 A YoM
= o8, “oldu” o] AF} AAFAN WD “oE oM WA
FollA “ol7|sn" & HMFolM FLEHEI} YLD E EFo ule} M
Zohz B Aol A& HAow AR AEHA HAR HPYE £33
of & o2 AlEHr}

AzkzolM e HqFol HF3] EA LElR, dFTM S WA
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o nlXE 43S ZAIY A ¥ 329 Yth ol w4 ¢F
A Lol A 10522 1,337} LAY uvls] WAPY S ATt A
= 3.0F7F WAsigla, HNPRFFE W AdHIE AFAMe A
4,057} gsto] Fof tht Bole] Eielle AT S wAE Ao
2 FHELAc} 3 Runner?] WS HH GFAe|FoN 105F 1037}
sl 265707t wAgste) £ FE 2. 77 S AE Ry
Out, WY HelFoME 105% 8,557 WSt £ 1957071 LA
sto] b 2.0707F LA¥SHE A2 Uit 2 9 APl Ty
2.471, AABolME Fg 2,147 UAdsty A2AE ToEH HY
Aol &£3EE 208 AlRHo}

Table 32. The effects of light source on the development of
budding and runner of “Ye-bong”

No. of Runner
Light source flower bud plant number
Dark condition 0 1. 33a* 10. 00a 26. 5a
Fluorescent lamp 10 Ix 3.00a 8.50a 19. 5a
Red fluorescent lamp 10 1x 4.00a 10.00a 24.0a
Natural light 50 klx 4,00a 10.00a 21.0a
CV(%) 52.962 3.673 12.630

# In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

s2: 2} 1054 3NE HFx) Y.

ghE  “ol7|3)u]” o] ZjoluAz} Runnerdd AEE ¥ 330 Ve
Th. Stop g2 WHAPRF Azl LodM 1053 3771 &3tda, J4Y
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Table 33. The effects of light source on the development of budding
and runner of “Akihime”

No of - * Runner o
Light source - ~ flower bud plant number |
Dark condition 0 0. 33ax% 8.00a 14.0a
Fluorescent lamp 10 1x 3.00a 8.00a 10, 5a
Red fluorescent lamp 10 Ix 1.67a 6. 50a 10. ba
Natural light 50 klx 0.33a 8.00a 12.0a
V(%) 129, 301 23.184 31.270

#' In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT.

a0 7 1074 39ha WA
B5 A TolA 167771, 282 YA 7 AP el TolH 2z
0.33%7} wAstlth E WU WAL HANABE He ToHT 6,57
o4 10.5717F WAt T, ThE B HelTU QEToA B3] 877t U
steln] Ayel WS Feol & olRThs EZ7ol B

EhdE it

2ol & U}

flo
fure

4. & RHE7 B3y Aol nxE=

XERE el 2 @7l F5E Adgol nxls S 2AR d3e
F 340] vpehfgdct,

‘487 N AtdFolM 12.5570/FY 2 JHY W ol Hapslel
S AAFo A 12.470/5F, WA 10.2570/F, LEBAHIFAME 9.75
N/3e 2AE st on Fdtel fo82 gl

“OFSIH” oM “oB” 2} o] zpAFolA 10.887/F" = A
Wol A7t o] F9] AL thFe] HAY, HAY UZHIAZE ezt

o, 723 Ao Ldch
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Table 34, The fruit number by the variety strawberry on the inquiry

by the light source 96. 11. 15
Variety Ye-bong Akihime

Light source

Dark 9. 75a% 9, 55a
Fluorescent lamp 10. 25a 9. 60a
Red fluorescent lamp 12.40a 10. 40a
Natural light 12,55a 10. 80a

CV(%) - 14,61 46. 03

%! In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

sx: 2} 1054 39tE HAFx Q.

A 44 2 ¢

DR AH2A A d&id] 28S dU sl A2A el BYE
Ratstz] 918 A Esto] Fdo] A 7|XARE A AEE +HY
A3E o3t thest T

1L QAR ‘AR dds & zlole flgden “ob|3|w” FFol
Me AAFRAREIA BASHA BSAAE B, dFA PN Tia
AA BT ARE Ryt “oF” oM 2 Ao|& HolA] fgten,
et A= glelch

2. A=Y FAJe FFEF BEF AAIAM I dFTo] zHgken,
Aol A Tha A3 WA sgol A ozt 22 FAE Kot

3. AT E Fdoll AAGLe] 200ppno] 3t FEL2 {3 F ST
4. Bdol A3 H3pYe] A3 AdBelA g HAY, PAY &
olglen, A zelFolA 7 wALIELRITE
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Table 35. The characteristics of nursery plant strawberry on low-

temperature after 20 days of the 14T

crown
petiole|leaf |leaf |diame root fresh dry
leaf . root . .
Variety length|lengthlwidth|ter length| weight | weight
no, no.
(cm) | (cm) | (cm)|(mm) (cm) (g) (g)

top [root |top |root

Ye-bong| 4.0/ 23.2 | 9.2 | 6.5|7.3|36.3/28.6 9.1 4.8(/2.81.6

Akiheme| 3.9/ 33.4 | 8.9 [ 7.1 [8.4 (24.9/15.2 |10.8 2.1| 2.8 0.7

¥ 24 e PY 107 IS R Y,

0.80°]4tt. Agkee I “ofE” o] 7.3mm, “o}F|3|H” 7} 8. 4mE
At A2 Holglont B Akl AelE dHuH o2 B o YUY
T8she de 2 AV ASALE AREHY Augos 98 BE AR

sto] Aol st

2. 439 f17}

‘AETY A2ARE BAHA WAIA] oY A o} Ay
T AAE AN Fe, A6l ot E¥ AYURRFS, AUy
+& ZAIE A3 E 360 vEh LT

e BT F AT AL Y wAFSE 9Y 2do] FAH

F 105F 8.33%7F &6 & 3tda, 94 54 HAFolM 8.67F7} &
steith E 949 8Uoll FAZ B¢ 5.33F7) Exslglon) O o] Fo Hal

¢ BE Ext AdEe 2HE EAvh By wysA 4a Py

oy
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Table 36.The effect on the budding and runner occurrence with

planting days of “Ye-bong” 96.9.30
Treatment mulching non-mulching
budding* Runner buddingx Runner
Planting number number
time plant¥¥ number#ik plantk¥ numberiiok
2.sep.  8.33abxiorx 10.00a 24.67a 1.67a 6.33ab 10, 00ab
5. 8.67a 10.00a 25.67a 3.33a 8.67a 13.67a
8. 5. 33ab 8.33a 14.33ab 0.33a 3.00bc  3.33bc
11. 1.33b 6.77a 9.67bc 0.00a 1.00c 1.00c
14, 1.67ab 3.00a 3.67bc 1.00a 0.67c 0.67c
17. 4.00ab 1,.67a 1.67c 1.33a 1.33c 2.0c
CV(%) 51.701 21.211  31.255 133.018 34.206 52,701

*1032%] 398 HH Y, #x runner'd A F4/103 wx% runnerdAd4=/103
#kx: In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

OZ 1034 3wty HFX Y.

“ob7lslu"i E 3704 B uie} Yol WATAA 98 54 AT 1
05% 4371 245t D BASHA Yt Foldi 94 8L FAFolA 2,33
Z7b 2Ystg oy BA gl Fel A2E Bolx| gt “obyl3
B”BThs "o E70] ozt £l wiE A2E moch

AU RS} AU RASE ‘23 npAR 2 BRI} uhE
48 WP TN Wol wAstdon WY, BENT o] BUY Ao

B Usias dudd Tl fo4de] gdleu, dudlitoae o
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Table 37. The effect on the budding and runner occurrence with

planting days of “Akihime” 96.9.30
Treatment nulching non-mulching
budding Runner budding* Runner
Planting number number
time plantkk number:is plantk¥ numberiik
2. sep. 2.00a%¥xx 10,002  18.00a 1.00a 6.00a 10.00a
5. 4,00a 10.00a 18.33a 1.00a 5.00a 6.00ab
8. 1.33a 6.33ab  8.33ab 2.33a 1.33a 1.67ab
11. 1.33a 4,33ab  5.00b 0.67a 2.00a 2.00ab
14 0.33a 3.33b 4.67b 0.00a 0.33a 0.33b
17 0.00a 0.33b 0.33b 0.00a 0.00a 0. 00b
CV(%) 131. 656 38.243  39.505 113.842 96.712 98.133

% 1054 3vHE HAFQ, w0 runnerUAAF4/105 sk runner'dAl<=/103

widik: In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

3. "Rl 2% W19 FAAJ 7 B3Py Aol nxE=

7. “oAg”

R F NS WS of 949 2 FA PN FE B 14.57071 23}
Hal 99 5d A FoIA 127071 ztEiglon FAA T} koAUSE
23t fadshs ¥ Vel et 99 14 FA TN E o7t o]
s e 234E Roed o Fid dsiMe 3 FES Usle o
HiL o2 7hA] BRLA AEA A 8o 7|y RAog FEHL),
A LA 2ol RN FEL ¢l

3 A o FAY A Aol wret ‘o B HEpue
RS AR A= F 380 UEhidch

32

=2

- 104 -



AR o BAWE w FAA 7] 94 5UQ B Fw 15709 3}
do] azEiglz, 99 8U AT 99 149 HAFolA Zz 10,77,
10.6707F, Z22]2 99 2 AFAF7E 9.137], 9 11 AHA oA 9.8371,
99 179 FHA}FolA 7.03707F 2hzhE glc,

Table 38. The effects of fruit number in terminal flower by the

planting days of “Ye-bong” 96, 11, 15
Treatment Mulching Non-mulching

Planting time

2. sep. 14, 50a% 9.13b

5. sep. 12.00a 15.00a

8. sep. 10. 67a 10. 70ab

11. sep. 9, 83a 9, 83ab

14 sep. 11.17a 10. 60ab

17 sep. 8.23a 7.03b

CV (%) 22.58 19.58

#. In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

2 2} 10574 34 QY.

7}, “ol7l8|u”

WA WA g FAR A A 7o) wet “obrisin)” e
o Y48 A AIE E 390 Lehggi,

BTl BAAZITH WELS FULE YA HEAE e A
£ 593 2y $X3HA Aol oyt fHe gtk WA o

2 AAY BSoll 99 59 TN FY BWE 913747 HaAHgn
od 29 AATolA 863717t FaEigled, 99 179 BAFoINE 2,10
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Table 39. The effects of fruit number in terminal flower by the

planting days of “Akihime” 96. 11. 15
Treatment Mulching Non-mulching

Planting time B

2. sep. 8. 63ax 8. 63a

5. 8.33a 9.13a

8. 7.07a 7.30ab

11, 8.97a 5. 33ab

14 6.03a 3.03b

17 2.80a 2.10b

CV(%) 36.07 B 31.69

% In a column, means followed by a common letter are not Significantly different at the 5% level by DMRT,

= 1034 3utE el

A 44 9 o

g8 F2EFTA “oB” % “olnsml” E FAIst] 14ToA 20d
 A2A S0l 949 2dNE 29dF o WA WASA| YeITE
dEste] AEE +3E Aes g grh

1. “og” 2 A% 94¢ 2~5dof FARFoME 1075 8Fol4go] &
xstgl et YAl deTFolMe B3 3FH st X3 gk, W
A BAYAZL wEsS AU UARE W58 U AE Rarh

2. “o7lelu” o A WAL WA 92U Wilo] glo] &

BEOIIL “og” of wlsiE s RolAe AYE RYE

flo
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