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Table. Differences of the number of flowers, flower weight, anther weight, the weight of
dry anther, and pollen weight in a flower bud of 7 pear cultivates shown early

flowering behavior about 10 days compare to ‘Niitaka pear.

Cultivar F(Ir?t\flrﬁ.r)s WeFilgf\:YceEg) ngmezg) Ievrg/i gﬁ?t?ge)r PoIIen(g\Sveig ht
1 860 a 1.689 ab 0.150 a 0.033 a 0.003 ¢
2 7.80 ab 1414 bc 0.096 ab 0.023 b 0.002 ¢
3 560 c 0952 d 0.070 b 0.018 b 0.005 bc
4 6.67 bc 1513 b 0.149 a 0.033 a 0.003 ¢
5 860 a 2.005 a 0.148 a 0.038 a 0.008 ab
6 633 ¢ 1139 cd 0.105 ab 0.025 b 0.009 a
7 817 a 1.357 bc 0.120 ab 0.033 a 0.009 a
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_ Chuwhangbae 36.0 % 37 %
i Fresh medium Cold storage medium
X 40 X 100 X 40 X 100
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O 8 27t% R & ARPE Yots 54 2

500
== Pua pear fi = Chuwhznghes ) =g Pow pear IO o= Chuwhangbes (0]
400 - :
g 360
300
s 28.1
"
EE{H}
g I
] _
100 4
i —ll 5.7
823
00 - - : -
15 3 9
Hour of incubation (h)
= 15h ih 9h
Pea pear [F) 133 103 28,1
Feeels M Chuwhangbae (7 212 376 36.0
Pea pear (T 27 53 28
Cold torage M [ Chuwhangbae (0] 59 70 57

=0} BHX|Z=X] axz| FE5Y E7F XY Z7F Y 2 2o}

B H0TIS Fer). CHEINM RIRE U MR AlRR RIRARSHE + 712 HOIREI(Patri
« HER|5 H2 Petri dishol| 2 Of B2 perrl dishol BO{ 7| 2LI0 S| B8 By dish)ESE7(00M 3-44]

ECH1). seo. " eEBEE & mojulz LMyt
‘MESSperidishojn RIS BRANIET g 2smom (Petridish, &

sessgspmzey  JETISRENSLE sus as 2j0| = 2}2) of

SE0E RNERCHD. pynsaey ssge O (B AlGEc,

R4 SuCrose Agar IC}. + A§E BHE BRESY
]_L 5 7 - SRET4T I EEA TR Hjx| 6|2

=715 20l= E=A
worsr R + ‘

AR 2okE{%) =

Hold 2= e A B S
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BIR $EEH (1)

CLCE
®ME SR
Pea pear (P calleryana)
Chuwhangbae (P pyrifolis)

TEEY 25 xid

~HHE MY £ EBIEE sHE
e & L HEMH BR F4
YREH E2 O A (Pard
T RE R dish, @2t0|=2
DHg JAT 2lA0y Xy
Ch (3t
E7HF (Pea pear) E7tF (Chuwhangbac)
ML = 1 2 1 Ha e BEux
Pea pear 100 1100 80 53 09
Chuwhangbae 120 100 100 107 08
EOHE 574 [1.0 h)
: 3
X 40 M E e wog | U5 EE
- =] 2% PR EAR e S e
[ Tel s | | 157 |
g 2| ar | 2 | e
: #8355 | TR
p pea | 72 | w | tam | |
e pear ———1——— Hu19 390
: oty 5 | 2o | 2 | se
5 6 o8 | 15 | 2208
7| &7 | 13 | man
- & | 2 | va
1 198 | 20 02s
c =2 Hikott] Bithondll MDuevstts
h 2| 403 | 24 | 233
: | .;= 6 | 18 | 2500
W ko 1 g
a ":': 2 Mot 5l e ISR 5
n oy 3 V4| T | s i
g & 154 | 3¢ | 2179
< 7 & | @ wm
g 5z | w | 1ma
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YOHE SE [2.0h]

AT EATD

AR OWIRTES TN

X 40

' I —[ T
My Wt | pog | R EE
ot |BIRE BAE| ) | B
v | B | T
2l 38 | 12 | 3rss
3f 61 | 13 | a:
Pea 4| % | 12 | BT
pear ——— 264 410
o) 5| S1 | 15 | 28
o &3 18 2857
T| B | AT | 250
& s2 | 1 | anas
RO I B Y
2| B | e | a3
32 | | e
e
wn""l.;i 93 | a4 | 2Epe )
bas L1 [y [
lg: 38 | 14 | 0@
g 7
rioa | 1| sam
fal 22 | 10 | axss

| M R

ﬂ'm:l:’i::‘ﬂ

wo wog I% EF
=7E el ]
=5 2E8%
59 2880
a7 Boz |
300 |
ey 331
M 1m
& 2000 |
1% 2823
TR, T
s 4118
L ]
. 4375
53 g a1
o s |
——40ET 30
& 3938
27 - 4154
15 | 3846
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YOS S (4.0 h]

X 40 wa | 8 w0 wos 32 g
#al BAEENE iimim'
1| 4 | 0 |
P | o | 2 2268
: | v | 31 | 258
P e | 4 | M2 |
b ] lz5.82| 278
all wr | 24 | zzas
L 138 36 2608
| rar | 38 | 2608
| 152 42 Z1E%
. 72 | 3 | s000
h ot | 35 | asas
:, 106 | 46 | 4140
2 [ 140 | 54 | 225 |
: 4462 565
n BO 3B 4500
E 87 | 45  s4mm
: a7 | 18 4 3830
& | 35 | 4138
O W) 2712 A § ARPE wobg 5% Am
T0
1 -0~ Pea pear
60 -
290 -
= i 4462
g4
n o
= 304
E | 0 25.82
& 20 -
10 -
l.'l' T T T L] L) L] L
1 2 3 4
Hour of incubation (h)
EOHE (%) 1h 2h 3h 4h
Pea pear 19.19 2044 26.71 2582
|Chuwhangbae, 2448 31.67 40.61 4462
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TEEI TR wolE SHWH| OB YohE HE

S0} BREIZEH axal TE5E EE R E7IF Ui 3 20}
« BT w0 TiE S, +AEIEM @72 E U G| AN ¥ < BIRE SHE « B WOIEE]Petri
« RIS M2 Pty diesnd] & of B Patrl dishOl WOf  JpRE TLRC) &0 = Ey| digh) S SETIHA 3-24]
). B gy DEENEE B =0} o waic).
glesar CIaMIRL rpEe  bwidne
FIFMN gari dish vy
SEOE SANEEIND. B o mia as e O (3E) AR, 1
88 | suooes | agar [= 58
ey oy 5 < ARIATIN FHET),
s £715 YolE =AL
i wrol 271 & '
£515 Yol E{%) =
LU EE P ERUE T S

| BARER | &NA TSR 0
| 100

+Ex3 2R &Y

M AR RN YR
JHEE ML HEY BN £45
AR TE B woHE T )
FRIE o dih, B0 Ed
SHE EAE ka0 Gabsick
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HINF (Pea pear| F1R (Chuwhanghas)
O v 271 R4 S ARPE dot&

1) 8} Z7}%(Pea pear, Chuwhangbae

Aph
oX

2t

Al & 0.5h Hotg XA}

~

WOHE H% [ 05 h| - Pea pear WOHE &2 [ 05 hi - Chuwhangbse

i
i

0 i 1 O 0

-

T

[bfn ffa ke ol fali]=
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2) 8 Z7}%(Pea pear, Chuwhangbae) X]4} & 1.0h
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O ) 2717 A% F ARME Wolg 24 A

=

== Pea pear
-@- Chuwhangbae

Germination (%)
(o] [*F]
=1 S

=]
i

0 T L B T = L

0.5 1 1.5 2
Hour of incubation (h)

=O0HE (%) 05h 10 h 1.5h 20h
Pea pear 6.40 15.76 15.36 1765
Chuwhangbae 1824 20.78 28.62 27.06
« f WIrE U B By «Hi WIpEW U B|FEE BeUEEY |
e & BB
et Anihiere reagerHE0,e 7
:’“‘.’“ WL warler 30 mE + Anthions 150 mgl OO TR
|'r HI?EY Bavomcinaifiotml

1 H — m absolute & fhanol +
| 2 ¥ fpﬁﬂﬂ"l = Y “S0mg resancinol
Tom i )
| ge= | ok |
] z 2
|| 2

P T HmRII=Enn
ERkieg 3 Anihtene eogeri RS0 6 TES mL £

HPLCE wales 314 mL » Anthione 3 g)

S S

O vl £71% o] T oFefH s}
1. MiX] EH|: AHEH(sucrose) 10%, S#i(agar) 1%
2. WM X4k WERII(EELS) - OHE SR8 SEHWOHE SHA| SO} 106 04 X 4h
3 E TS uiRr 9 ROl BEI25%, AHIS S 80-90%, TIFEH)ONL IAITE, BA]TE HEDF X 2]
4 WOLEl RILE WijX] L) AR She 9 EPEE ma
S, SIS =4 (Wash buffer S Lysis buffer)

I. 29l & Al ES(Xay: A B. C)
1) #FTE 30 mgAHE
2} Wash buffer Tml &2
3) 10min M #-5##2{10,000 rpm, Smin, 430) &= A
4) HEpod ¥ =9 AHAH (WEWO 2L S5 g E)
5) E®E pollen® Lysis buffer 100 ul & 71850 e E =
E} Grinding lot B ARSI 2= (A Trn, B 3min)
T 3E ¥ A F2I10.000 rpm, Smin, 4°5C) #HES 38

Il. ot 3 ME B2 (B 3h, &h)
1 2|:7HE HiA] WY A= =fe
2) Lysis buffer 100 L@ 71810 ©IUE =8
3} Grinding kitB ARESHE =8 (3min)
4) @ B HAH 2] (10,000 rpm. Smin, 4°C) SHE 3w

6. SFe e miaf
- 100 pl Lysis bufferM A =2 E cHE Eal0] 20 &= W0 Lysis buffer 100 ul- B Cj®0f =),
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O THiAl =ZdiH (Persia et al., 2008)
1. Germinated pollen was collected either by centrifugation at 1,000g for 5 min.

2. The pollen was washed twice with wash buffer and then lysed on ice using a grinding kit
(BioMasher-1I) in cold lysis buffer.

0 Composition of Wash ouffer

| O Composition of Lysis buffer
50 mM Tris-HC! {pH 8.5) E0 mM Tris-HCI (pH 8.5)
3 mi EGTA 3 mi EGTA
3 mhd EDTA 3 mM EDTA
2 mM MgCl, 2 mM MgCl,
6.8% Sucross

2 mi dithiothreitol [DTT]

O v 271% W Fa9n ARE & @94d 2d 1

g =2
Lysis buffer Wash buffer
M A B c ih  6h
ks
—

-

-

&0 -

75

54 -

o

42 s A Sample (extract for 1 min)
= B: Sample {extract for 3 min)

15 - « 2 Sample (37°C for 10min}
* 3k 3h after treatment
= Bic 6h after treatment

24 - -
= WA A supernatant with wash buffer
= Wh: B supernatant with wash buffer

15| « W C supernatant with wash buffer

loading: protein 10pg loading: 30uL
Fig. 1. Coomassie brilliant blue R-250 staining of proteins extracied from pollen on 10% SDS-PAGE,

Chitingse activity & chitin deacelylase octivity

Lvskbul’fal [ Wu.sh bl;ﬂﬂl' I;;.rsll buffer Wmhhul’fﬂr |
M A B C 3h 6h WA WE WC M A B C 3h 6h WA WE WC
kDa - = T
wo-| A
120-4
B0 -
75-
el -
4z-
35 - 1.
24-
15- — —

|oading: protein 10ug loading: 30Ul

Fig. 2. Coomassie brilliant blue B-250 staining (A) and M2R staining (B) of proteirs exracted from
polfen on 10% SD5-PAGE .
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O SDS-PAGE 4t 7|91 tJolA|EotA|(chitin deacetylase) A XA}

Chitin deacetylase activity appeared as white bands more fluorescent than the
background fluorescence due to intact chitin still remaining in the gel
Gels were exposed to nitrous acid generated by mixing just before use 72 mL

of 5,5 M NaNO, with 28 mL of 1 N H;SO,.
After 10 min in nitrous acid, gels were washed in distilled water for 5 min

| Chitinase activity & chitin deacetyviase activity |

Lysls bufter 'n_'i'ush butfer
B C 3h 6&h WA WB WC

M A

O Wash buffer #2] ARI0] Tk hug

1.

3.

2. A=l LHEE% |2, A2 A|&(100°C, 1083k 58 o

» Detection of Chitin deacetylase activity

Detection of Chitinase activity

W 27k 2ER
A

Az 2| 2y
mg® R=F S wash buffer ImLoj] 0, 15, 30, 45, 6087t AIX]
2] (10,000rpm, 10%&)

2 =% (2 min)

4, ThaRAl A2k 100ul lysis bufferof Al &0l =of A5H lysis buffer

20002 Hato] 84417
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O 271+ @9 24 - Wash buffer A&

3 g5 F]EolA 2y

Freazing sampie Hagnng momole Freaing samale Healing:ampla
M 8 15 30 45 Bimin M 0 1% M 45 Emn M 0 15 10 45 BOmin Q 15 W 45 Gmin

M= e ——— e 1T = — i | N AN

| I 1% o
T Ao - L
12 = | B ol
w4 - i I -
ad ! 1| | n

| - =t —1—3—t—
ul e PO amen bl R a
; | e o e e Eed . Iﬁ_‘ e a- a
Y - L ]
o u-| M M
) [’ T
.-'-'- -7 -3 .f:h_“-'

Py 3. Crevranists brilant ki B-700 iy e prosei (15 ped aiachil beenpalen o |05 SIT5-PRGE Fig. & Chirae arthary saising with S et o gronern {13 g emicied b poles i 500 STr-RAGE

Ayl= V= - 1 S =0 (=1
O 2717 & 24 - Lysis buffer Abg & FSAY 7IHoHA] &7
Fearingample keating somala Freaiing sample Healing somple
L B ¥ 4 Emin M 1 5 1} 45 E0mn [ W 45 Gdmin 1 LR -]
LM — | N T L i
m 14 § |
1 "1 |
L] L]
| _ ¥ i ==l |‘
: BN
it - H E [
it Pt
1E 1]
i : B |
J 1 + [
i | ‘
Pr —— -
B : — — | T1- il
Fig: L. Coormamile brifiont ehw -0 nlsang of protoins (5.0 pgl et i rompallen on 125 505 FLCE Fig . Chitiraas acveily ctmning with MR ivatmeant ol prateins (58] eevacted bom pefenen 106 SDEMGE

O FsA|zet Ex2] Al2e] 7|-IotA| 27 3 7[R0 27

Freering sample
i 45 &

0 15

—

Dgtection of Chitinese actvity ‘ Ditection of Chitin descetylase activity

Headrg sample

M 0 15 30

45

60

[

o

=

Cetection of Chitinase activity * Cetection of Chitin deacetylase achvity
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BIE BT =FH

BT AIE: 570 22 A2 AHE Imamuraaki (P pyrifolia)
BAS SR DFa2 4 B3 ZE EXE

DH @ 100°C EXja| 27j= B=s

EF & Y& 23 272 80% EFOH =&

EH 2 100°C €2 £71F 80% BOH =8

e 2 1) 10mgS B71E 2SS0 B0 TmlLE A 510 =%
2)5E7HEEY 2 087 T A
3) 10,000 rpm2= SE7H HE®o] 2 4EY B4
4} AE 10,50, 100pL & ALSS}0] DNS Aj2E3} wh2 Al Y

B HAL 1) FE 4EN 100ul 4SS {22 OHT Ry

5 SO0
=]

%a E‘m
E-i__ ';;;m H s i ar
- ¥ L
i H
§ _ l l oo l r

o . . : 0o - - —

DF DH EF EH i oh 4 e

=F 20} 20| Oy #=5) (R715 25 iy 255
v GXE|E MBoM BT B0 ICth 58 |

 EMe Y WEER ERS B EW

i Glucose 20ug/10ul

: Galactose 20ug/10ul

1 Lactose monohydrate 20ug/10ul
' Sucrose 200 10ul

y Imamuraaki (85 2f) 100mgiml
: Chuwhangbae (E2{2) 100ma/mi — EEERE. |
: Pea pear (E#21) 100mg/m Galaciose i ;
: Chuwhangbae {4 =224 100ma/ml Suerowe '
; Pea pear (2 B2 ) 100mg/ml

Products by heat treatment on TLC
B Sample !

@ E e E e

BEE 1) 100 mg2] B1E MO DW ImLE AR S0 =F
2) 527t voltexing DRI EHE| =&
110,000 rpmE s SEI B EE] F B0 D
4) TLC of10 L 22

TLC work PP @8 @ B9 9P
* Developing solvent: Asetone @ B0 Chiorofosm : MIOH = 25 05070 : 10 (v

+« Spray reagent: Diphenylamine (4g} + Aniline (4ml) + H:PO, (20mL} + Acetone (200mL}
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ENE N LSE IR @ 24 U CE BME /T FE

@ Xueshual & imarmuraaki 31 Pea pear @ Chuwhangbas

G H G H G H

Products by heat treatment on TLE

Pallen germination medium i -
g_"g:"'% ﬁ'ﬁag Wash buffer supernatant Lysis buffer supernatant
TmM - Mgs0y Out side [ - sucroza) Insade ¢ - DTT)
BmM KL
10% sucrose |

1%  agar Gl - ) o : o
& } § h- | i '-J |" » 1 [. “] . e

Glu : glucose 10wl Sucross s & &
SUC 1 SUCTDSe 10ul .
6T Xuehal 2ul
GE bmamuraaki 2l
G Pea pear 2ul
3 Chuwhangbae 2ul
Hi Xuehwah 2ul
H@: Imamuraaki  2ul Gl Suc’ 6T 6P GF GEHT HE HIZHE E@ GF 63 G HD HD HE HE Gu
HE: Pea pear 2ul P — -
H@ Chuwhangbae 2ul

"

* Developing solvent: Asetane : H;O - Chioraform: WMiOH = 25 : 5 10 0 10 fwh)
= Spray reagent: Diphenyamine (4g) + Anfline (dmi) + H,PO, (20ml) + Acetons (200mL)

LOHEl Aot Wot A MAUE A=o| THHE Hst BN

1. R7E: @ Xuehuali @ Imamuraski 3 Pea pear @ Chuwhangbae

2. ME X2y
1) Pallen germination medium

SmM  Call;
0.01% HiBO4
1mM  MgSO,
SmM KL

1% sucrose

1% agar

2) 2712 10mg A&
G HEEH BT A E 48
H: 100 °COj| 102 &2l £ 25 ColA SYU7H BIEt A8 AR(H0IE HESE)

36 AIZH O = HER
< WEE OH: X0 Ao = BIEE 2517] fH sucrose?t ZEER] B2 wash buffer 300ulE Ui E] &0
Ht F 2MEYE F0M e #
4) HedBo F 4EY 5=
5) BFE AZ0§ lysis buHfer 200ul M2
=% Zmint grinding kit2 =
B) Ba H2| E lysisE 29 5=

3. B HE % Sugt TIIBE HA
3 SO 2 AjRE 25l A2
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| WOME Ajmot WOt B#Y HME AlRO| T vzt 24

1. BN @ EEY. @EEE: 0TI @z
2. A= ol gy

1) Pollen germination medium
S Ca{l;_
0.01% HiBOs
SmM KN
10% sucrose
1% agar

2) B2 10mg A4t
GHEE B8 AlE A
H: 100 *COjl 108 #2| = 25 CojjA] S EHT A8 AR08 dafk)

36 AlZHEO = WEY
> EEY U diAo) A 2 RAEE =07 5 sucrose?t ZEEA| B wash buffer 300ul§ BR[O
Ht 7 AMEQE A0 5B

4) B Ec] F =Y s

5) BEHE A 20 lysis buffer 200ul X2
2 2min?t grinding kit =&

B Bd 2| F lysisE 29 5|+

3BT HEY F Sugd HI|FE A4
< EEH0| e AEE 25l AR

YOHE AlZo ot By YHE AlZo| CHT vzt 2H

Wash extract Lysis extract
700 700
s | 5544 &0 -
-.mﬁ -
- - 4711 4785
—gl' 0. 1 4180 4977 250 1 a7
400 - 9 40 - 3635 -
AW g0 3438 _—
E 300 - a 0 4
8 0 ] 5
= 3 1362 4135 1105 1150 a0 s
% 10 -
0 - '

AL, LS

' Germinated pollen | Heating pollen IGermmated pollen “ Heating pollen |
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| WOME Almo} Wot B4 SAE ARC| T He By
SDS-PAGE (10%), Loading: Spg protein
| Wash buffer supernatant | ' Lysis buffer {pretein extraction) |

M 6D GZ GB 6@ HI HZ HA H@ MG@@@G@G@HEHEH@H@

33

24 24 o

13

Y ] ® * .

2 = ; *: 25ul loadi
Garminated pollen || Heating pollen sk ]
G3 Xuehual H@: Xuehual
Gid) tmamuraaki HE Imamuraak
3 Pea pear Hd Pea pear

GE Chuwhanobae HE Chuwhangbae

SDS-PAGE (10%), Leading: Spg protein
!. Wl:h huﬁlr EIJPI‘I’I'II'I‘.I'I'it |
M 61 62 63 6@ HD HZ HE HE

i

* 2 25ul loadi
Germinated pollen | Heating pollen | i
G Ruehual HI Kuehial
2 Imamuraaki HZr Imamuraaki
G3: Pea pear Hid) Pea pear

G Chuwhangbae H@ Chuwhanghae

Pt
oY

Ay

i)
r
=l
oY
oX
2
1o
=
K
Mo
%

O &rtal 2713 wolg 7|

. AT 2713 wole 57

- AFFEE U] IS Bolg W IEUIUE)N A7 LY Yol vl
STA

|
2L

o T 1o
- AT 27hR AU word )
drota xjo|H Alg=tE: T1: 20%, T2 50% T3: 90%)
O Z7}% AT AL 27120 wolg V]2 BARYS Yot =5
- 272 23 9 B 87)0] he wobkg A

o
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— oh# Wots A2 DBet
— Z7IF /& GAE Hoks A5
3 HE ALNYS S5
e | 8 Ioaba ok Y A4
s e =t %

vay A

[ 8]

L Ao 2ob2o) & 8
2. Atk 27hgo] dend &
3. At 2712 2 g
(1) RIAIOFS o] &3t Afthel 27te
(2) SA et Axjelo] ahe Aok
(3) Atthe) 27k wohuhx| 4

(4) 5

Peroxidase (POD) &A]

4. v £7}2 82 chitinase §4 ZA

(1) ¥} £712 Ul chitinase &2]-%
(2) AIE chitinase?] E4 &AL
1) TLC/HPLC %} 7]8l8a8] 10

2) 2&=pH 4 H 7S Z5

4

Al

=]
e

'E-'u'l?l'iH i
Do FAHE Holg FIE 2 He D FHEHE H R Y
— of F7HE .’-l""'.
ol BIhR M ek mE o) &3
poiel RoME Wolg 2l AER U3 FFY 0 8
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o u||-: I-I'|_|-||: Wiz 2]

— ¥ #7p2 ) B ra_:'—-!

=

7|10} 0] 2} Wobd AP WY

y Abrka Bobe g 2l
— Hoi 3018 4.;
~ "‘EJFH;‘E""F EXF

1 BEE 0

— 143 -

) e
3

A
ol

-

.r__:

,'5.
29 golof waopaale) vig vl )
LA =2 S} =
%7}T Eﬁ:] 7|:|o
[e)
=

| ¥4 MU YOLRY THE ul D4



[zl

1. =) 27179

1A%
_)lll_l'
o
o
|1t
rfo
l_r.
g
>
r~
=2
8
rln
Wi
N
4
ik
JE
oY
of¥

(1) Aol 27t% @ d223(6h)

oz
o
N
=
|
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o
3
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@ HiATH A%

4

(X 10081&)

@ BRI A & (2h) - dopa: 32.8%

ree
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® iAW A4 & (3h) - Hopa: 49.2%

@ viA|W X4 & (4h) - Hopa: 62.3%

(2) ot 271% 0 2253(12h)
@ HiAIW x]¢ & (1h) - Hopa: 17.9%

(X 100HH&)
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@ HiA|WY X4 & (2h) - Hoka: 39.3%

@ HiA|W Xx]¢ & (3h) - Hopa: 51.7%

@ viA|W x]¢ & (4h) - HopE: 56.3%

it

— 146 -



(3) Fotal 27h% @ 4253(18h)
@ HiA|W x]7¢ & (1h) - Hop&: 15.6%

(X 100t &)
@ HiA|W X]¢ & (2h) - Hoba: 40.2%

@ HiA|W X4 & (3h) - Hopa: 53.8%

- 147 -



@ viR|Y x]AF § (4h) - Wolg: 55.3%

(4) Ache] 2712 @ ALY 3(24h)
@ HiRIH R4 & (1h) - ol 1.0%

(X 100HH&)
@ HiR|WY X4 & (2h) - Hoba: 13.8%
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@ HiA|W X4 & (3h) - Hoka: 31.3%

@ HiR| X4 & (4h) - Hoba: 35.7%

renet |

oty |0
sungen |
| 0
e soigen |y
foom temp. [121)

Aer storage 0
oot 61
hesomer | g
comtemp 248 | "

A2R% 5 A2hd Wots &4

—a—ih
=12 h
801 —ash
704 -0-24h

Germination (%)
¥ 88 4 8

1h Zh ih ah
Houwr of incubation

Fig. 1. Germination (%) of Kiwi for incubation (1, 2, 3, and 4 h)
with different times (6, 12, 18, and 24 h) at room temperature.



Table. 1. Germination (%) of Kiwi for incubation (1, 2, 3, and 4 h)
with different times (6, 12, 18, and 24 h) at room temperature.

Time 1h 2 h 3h 4 h

6 h 16.5 32.8 492 62.3

12 h 17.9 39.3 217 56.3

18 h 15.6 40.2 53.8 53.8

24 h 1.0 155 32.9 37.0
[ ©f]

+ S AT 27h50) Wolg e HUs] eiste] Aeo] kB, 12, 18, 24 h) 3 AXA(L,
2,3, 4 h) Wolg e SHF A, AL =F F 6, 12, 18AKE Lopgo] 2 Aol7}
QLOU} 24A17F B3] E7hE wobgo] T U Lpepitth

CaAE F ged s ol nEHW Z/lT wolelo] Fs| gAHDE AN 24
ALQIA] 18A]7F o|Ujol] o] ojmof e & & 9ok

AYZBHOAA AR 7} Eop =0l & '}6}1:}7} AA|ZYEE] ulolgtelo] wolx] o2
AR VIFCR Wobgg At ol /P AT o UEpdch mEb ot BE
5ol A AA|H= 3A17F Hotx|2]et AR|gtct 2ot

o)
X
L

2. Aotef 27129 A2EW & 20 g Tote

L
S =1 [o) 0, o =
(1) A=2E#(6h) & 22dH(14% & 16%) AIXPE Tots F7
Moisture
corbarE-{36) 1h 2 h 3h 4 h
14 15.0 349 50.5 593
16 34 298 389 492
100
G0 + —a— Molsture 14%
ao - =0 bAoisture 16%
. To -
#
= 60
S .
g 50 ]
E 40
o o
20
10
]

1h 2h 3 h 4 h
Hour of incubation

Fig. 2. Germination rate of the kiwi pollen after moisture pre-treatment (14 and 16%)
for 12 h at 4 °C (B). Data represent the mean value of three replicates, each
performed in triplicate. Error bars indicate standard deviation (SD).
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0.01%
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0.01%
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E. 1. A|A[FE pHY A Adat d7te]golA Axist

R|A o} PH 9] Abg A otz A

Bromophenol 3.0 ~ 4.6 yellow blue-violet
Congo red 3.0~ 5.0 violet red
Phenol red 6.4 ~ 8.0 yellow red

Hria 2715 =oF Ma| 2 AlZh
HERD =2 g2

Phenol red
pH&.2

Bromophenol blue
pH7.5

dEeEnt x| g%

EC2l &7t 2ot M2 4 AlZh
s =t EXe

Phenol red
pH8.2

Bromophenol blue
pH7.5

dE22 =X =R
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QFAMOo R wigh Rpojrt. HRRmEgRo Fee ot He PRl £¥siAl=
dFe Bt
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wWe 2oty SR A=A
r Aon|, H2RHESRS

SoIg & ok ol ALRE A|Ao] et

H3%
R pH 39

H75
pH 5.3 ;

Fig. Color change of indicators on pollen germination. Congo red (A) and Bromophenol blue
(B). Fresh pollen at pH 3.9 (Fa), Heating pollen at pH 3.9 (Ha), Fresh pollen at pH 5.3 (Fb),
Heating pollen at pH 5.3 (Hb), Fresh pollen at pH 7.5 (Fc) and Heating pollen at pH 7.5 (Hc).

=7t% SAl2(Fa, Fb, Fo)Al2et gx|2](Ha, Hb, He) Almo] oieh XA} Asdsts
Zatolct. FA2|(Fa, Fb) AlzoArt A wWHeb7p dojton, Fc Z¢ A
o U ZopiA] pH o] w2t x7hR Hop o] xjo]E Ho|n,

o] 23t FHAE (Fbjol A Aabt ge wWelz sl Hoich
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Fig. 1. Pollen germination at different pH levels. Germinated pollen (red cycle) and
ungerminated pollen (blue and black cycle). Pollen germination at different pH
levels. The images were observed under a light microscope (X100).

Ql: -

BO 4

germination rate (%)
un

65

]
P
13
o

wn
Y

o
~d

L

(=]

=]

un
]

pH
Fig. 2. Germination rate of kiwi pollen at different pH levels ranging from 3.5 to 9.0.
The pH of germination media were adjusted using 1.0 N HCl/NaOH.

(4) 8 27159 Fresh pollen &% 8]:80]] T2 Bromocresol green AJA|F A AH2jo} wolg: 57

Fresh pollen ©& (%)

Germination  13.6%

27}2 woto] pH A WS HASATE A|Alofo] MuIstR BIIT Wol
dho} HjX]o] pHE QIYA oz xAs|of stuz, Ad ZAylo] wel Q& pH
Pt =2 =(Congo red)7t x]A 9] X|A|Fo 2 SHQILQICE
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(5) Peroxidase (POD) &/d £4& o]&3st Aty 2715 Wots A%

O POD activity assay

Procedure
1. Lysis buffer 250uLS 2}&10] CHE &
2. F=A|E 50ul, 200mM guaiacel 50ul, 10mM phosphate buffer 285mLE Z{Zb 3|8}

cuvette(f] =&}
3. 40 mM H,0, 20uLE cuvetteOf X7} (22 A|Zh

4. B% 5 470nm IjEOR 187} 8 =

Reagent
1. Assay buffer: 10 mM phosphate buffer, pH 7.0

1. Lysis buffer, pH 85
2. 200mM guaiacol (678 in 10% MeOH(300ut methanol/3mL))

3. 40 mM H,0, (5.55 xl/2ml)

<& Lysis buffer
50 mM Tris-HCl (pH 8.5)
3 mM EGTA
3 mM ECTA
2 mM MaqCl,
2 omrebd-ditrretarete [BTTH L

Protein Extraction (Persia et al., 2008)

Pollen protein assay kit (24 &)

| =
YR it

r=
ol

54 ygotoz 712 B4 US

I I O
-1 ol
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ZAuto|ct. Hotgo] 60%~80% Athel E7FEE ARESIGon, ot S JAAZ]
Algs 474 vg=2 2 $ POD A4S 45t Yy © AAg Alaet
Alge] gv]go] w2t POD /82 vlgAlQl JHiAE 3o, o]+ POD &7

)2 @

2 7150] Ths4e welrt

4. o] 2713 & chitinase 4 XA}

(1) 8 272 U chitinase?] &2 A 7

e Pollen grains: Pyrus phyrifolia (Xuehuali) +¢ % 83 : Z=0p7,
e Pyrus phyrifolia (Xuehuali) :

o) Zb ) Z1sob] Al % S &4}
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Pear pollen, 3g Purification of chitinase
) using chitin affinity column
= ]
T - Regenerated chitin in bed volume (4x7 cm) - 38 L
powder using 2 mortar and pestie ¥
with Biquid Ny Washing (20 mM NaHCO;, pH 8 4) - 250~300 mL
T
’ Sample loading (pH 8.4) : 130 mL
Mixed with 30mL of lysis buffer T
! | Washing (20 mM NaHCO5, pH §.4) : 300 niL
Centrifugation for 10 min at 10,000 .
rpm = Add elution buffer to column
* Step 1: 20 mM Sodmm acetate, pH 5.3 (50mL)

. 2:20 mM Acetic acid, pH 3.2 (350 mL)
Supemnatant was mixed with iz s

100mL of 20 mM NaHCO; (pH84) v
huffer = Fraction collection

Sml/fraction, flow rate: 1 ml min

= Composition of lysis buffer

* 50 mM Tris-HCI (pH 8.5) = Buffer soultion in fraction numbers

* ImMEGTA » F1-F20 (20 mM NaHCO. pH £.4)

* 3ImMEDTA * F21~F30 (20 mM Sodium acetate, pH 5.3}
o 2 mM MzCl « F31~F100 (20 mM Acetic acid, pH 3.2)

Fig. 3. Purification of Xuehuali {Pyrus brétschrgiderilio} pollen chitinase using a chitin affinity columin,

[] ¥} 27}2(Xuehuali) Ui chitinase®] £2]-7A|

M C N FyF Fri Fao Fos Fog Fu M

Fiu Fuu Fay Fra Fys Fs F

¥ k2 48 P »

o
o

¥ Bf 38 @

M

Fig. 4. Expression patterns of Xuehuali pollen chitinase on a 10% SDS-PAGE gel of each
fraction. (A) Coomassie brilliant blue R-250, (B) Chitinase activity staining. Protein was
loaded on lanes C (36.5 g) and N (11.9 g), and 20 L of each enzyme fraction was loaded on
the gel. N: Unbinding enzyme, C: crude enzyme, M: Protein ladder.
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&4
a2

(113
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i

Fig. 5. Expression patierns of Xoehuali pollen chitinase on a 10% SD5-PAGE gel ol each fraction. [A) Coomassie brilliant bloe R-250, | B) Chitinase activity staining. M: Marks

of proteins, C: Crde enzyme (5 jug protein]. N: Unbinding enzyme {5 g protein), "W: Washing salution (167 jug protein |, CW: Concentration of washing solution (5 j1g
progein], CFi: Concentragion after collecticn of FI o F30 (5 g protein]. **0F31: Concentration after collection of F31 1o FIO0 (097 pe proteink [For interpretation of the
references to colowr in this Bgure legend, the reader is referred to the web version of this artice )

- Adgle] B5& AR8Sto] chitinases Al & w535 AlRo)] Oigt H7]9E Z3 cruder]wolA]
slolg]x] ok xj2-& 47§9] isozyme (chiA, chiB, chiC, chiD)7} &Holg]Qict.

(2) AAE chitinase] S xA}

1) TLC/HPLC 4} 7181 g2] | B3] mje LA

s L5 [zl Lm [ [ jan = Lo Lo Lo B

Fig 6. Degradation patrerns of chitin menamer (GlcNAC] and oligomers [(GicNAC g ] at 2h[A) 2nd 24 h (8] after reaction with purified Xuehuali pollen chitinase aa TLC M:
Chitin oligomer marker, 51-6: (CIcNAC); ; before reaction, RE-6: (GlaMAC) 4 after reaction.
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= Degradation patlerns of chitin oligomers on HPLC

B s e,

e |

Standard - i A

| — Table 1, Degradation patterns of chitin ohgomers {dimer, timer, tetramr, peramer, and
| II 1 Po— hexamer) and monomer at 24 he on HPLC by chitinase puriied from polfen
o | f ., 1 ¥
RS FLF L AR S it Amaunt {ppm) of chitin nligumersaﬂer reaction
t —i oligomars | T T [ Broducta/inial
GlcMAc - | . g . | Gl AL .mum; _mcm_ {BlchAr)s {mmc}. mm:}. ' “(ppm).
i e— i1 s
(GleNAD), ] [ - Rl Mo
‘ 1h } = lEehrck | — - 1773 ‘::?f;m
........ EE——— SkNAC _ _ it 2093 zﬁ;ﬁm
l N £ 4 L L - O
biche ] I| i o I hAack - - 206 326 1062 lw
| i SR | — imchAcl | - 246 208 &2 136 = lﬁﬁugﬁm
{GleMAL). | | Y = 1 . E- 1
I A ceic. ©-O-0'® 000 0 e
i T R
%=1\ e o ololo@@® 0000 O ww
| 1)y ]
AN s 000 OO0 e
(GlcMAC), - | i
. " i " 1;
Mogda s s & e, glo'e'e @@ 00000 O 6w
: OO0 00 00 @
Fig 7. Degradation pattems of chitin oligomers (dimer, tnmer, o000 000 243
tetramy, pentamer, and hexamer) and monomer at 24hr on e — o I
HPLC by chitinase purfied from poien
2) 2= pH Mg H 7IHZ 1 Zolf miE A
10 10
A A
i 1] 08
05 "l’l\\‘_,—{ LT H“\;*—%
E a4 04 -
Qo T -
]
0 20 M 4 5 6 TO B0 ST L S S S e e
Temparadure (T} pH
B B
B Gihac | ‘ Sullhe
- - " W ClkehAs)
b J#U.Mm» L LR
GiohlAD i ik (SlehiAs by
s n (QlekAc),
(GleMAc], [Lel=T T
B 3 4 5 & T 8 M

HHWWW“H

Pz B Effect of temperature on the activiry of Xochaali pollen chinnase (A} and
degradation patterns of (GheMAcls by pollen chitinase on TLC (B) after 3 and 6h,
respectively. Treatments with different temperatune {20, 30, 37, 50, 60, amd 70 CL

Wi 9, et of phl on the activity of Xuebnali pollen chitinase () and degradition
patterns of GhcMA; by pollen chitinase oa TEC (B) after 3 and 6h, respectively.
Treatmemts with different boffers {pH 3, in 30 mM acetic acid; pH 4 anad 5, in S0mit
sodium acedate: and pH 6, 7, and . i 50mM potassiom phosphate L
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[2 ]
- 8 X7HF W chitinase ®49] A% 2&9 pHo| dict 4S5 AR 2
chitinaset= 42 ®9]9] 2w9t pHoA & B E
gdo] AlEE= EA4S Btk pH 39 A xstolM Aujdoz 73t &
7te] =5t = &/do] & Ato] Qlo] gFS Eoi4t. Chitinase 7] Gl
ZAFst7] Yot chitin hexamer (GlcNAc)sEs 7]A=Z2 dto whgsto] TLC Abof] &9l ZAxt

endo-type®] chitinase ¥-2 =I5t

[3RIAE o478 2% L8]

(] vl Z7}= dho} & A2 T2 XAAR71510|4] peroxidase 2F dehydrogenase 9] &4 B3}

A 100
—— b
— B 4 =2k
£ —m—1Eh
=
® gy | =—0=24h
c
g
£ ¥ 1
E
& -
Y -
4}
. 3 4
Incubation duration (h)
B o
HE - Fig. 1. Germination rate of the pear pollen a
. 1. Germinati ta i olle i
;; B} 4 == 2% Mogtue ]IE' % = = D'E' D
;‘ various periods (6, 12, 18, and 24 h) of exposure to
2 &0 4 room temperature (RT) (A) and after moisture pre-
=
% treatment (10 and 12%) for 12 h at 4°C (B). Data
g a0 i
E represent the mean value of three replicates, each
L ¥ - . a 5 .
8 o J performed in triplicate. Error bars indicate
standard deviation {21}

2 3 4

Incubation duration (h)

0
o

M wE AT TrE wobg SRZAHA) 647 A FolA Yoz ke wolge uof
R0, 12, 18, 24 AL HRAPIN AR GAT ol&E RolRAT. 12402 oY 4 3
A Me] oAt wobgo] Yokl ZAuts HolRglch 4Edao] 10%9} 12%¢1 ghEo] oha
slobg 57 Zuk(B) §9)5el Afo|S Mo|x| grokt.
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Fig. 2. Pollen germination under five storage
conditions. Pollen germination was observed
under a microscope (x40 and = 100). HF. heat-
treated frozen storage: FF, fresh frozen storage:
MF, moisture-treated frozen storage: MC,
moisture-ireated cold storage: MR, meisture-
treated RT storage.

Fig. 3. Correlation between peroxidase
(POD) activity and germination in the
pear pollen. The activity of POD was
determined in different proportions of
viable and non-viable pollens (A). The
change in POD activity under wvarious
storage condition (B) as mentioned in
materials and methods and in various
pear cultivars (C). HF. heat-treated
frozen storage: FF, fresh frozen storage:
MF, moisture-treated frozen storage:
MC, moisture-treated cold storage: MR,
moisture-treated RT storage: HX, Heat
Xuehuali: FX, Fresh Xuehuali: F1, Fresh
Imamuraaki; FCh, Fresh Chuwhangbae;
FP, Fresh Pea pear.
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dtolg-o] 30~40%91 W=4H i XuehualiA| 22} ¥x2] XuehualiAlg2S A H|S=Z AL 4]

20| st peroxidase 42 FAst 2y YsHET Al8Q H|Z0| =of A= POD &/Jo]
Slele ANE velRSItA). vgHe 4e Almel i 94 oa 3ol Asel Azol
POD &7do] st RAIES BoRUt. v Z7F20|A] peroxidase 2733 *% Hopdd AT
W ggzro R AL & glgol Bl
(A) CBB staining (B) Activity staining

D3 pp 4 B € D E A B C i) E

ﬁg Fig. 4. Expression patterm of

140 peroidase (POD) in omide extract of

pollen from various pear culifvars.
p1 Protein bands were visualized by
p2 Coomasse briliant biue R-250 [A) or
aclive staining (Bl A, Heal-lrealed
Huehuali B; Fresh Xuehuali C, Fresh
Imamuraaki D, Fresh Chiuwhangbao:
E, Fresh Pea peart M. sme marker
. — — Arrows indicate two POD isoforms.

Native-PAGE 7Z1} Protein marker 66kDa &%) BEAFS HO|= peroxidase isozyme
pl. p2E& HARQITh. A2 Alget WEEH AloA FARE 84 S BTt

A WE FF MF  MC MR
A X FX FH  FCh FP

Nono
Glucose
Glucose
Sucrose
Sucrose
8 B
E 0§ 4 For
=05 4 3
38 £
£ g:':
=M1
&
g oy o Chone § o4 O Mone
% o4 DGluzose a-:': Wt
o5 W Sucr
E y B Sucrces o e
a2 :
i g
E‘ T E =R
=7 ¥ wAF RC LER Y i ] Kh
Storsge trestrment Culhtvar reaimeny

- 163 —



Flg. 5. Dehydrogenasa activity of the pear pollen
under various storage condifions as mentioned in
materials and methods. HF, heat-ireated frozen
gtorage. FF. fresh {rozen storage:. MF, moisture-
treated frozen storage: MC, moisture-treated cold
storage. ME. moisture-treated RT storage.

Fig. 6. Dehvdrogenase aciivity of the pear pollen from
warious pear cultivars: H¥, Heat-ireated fuehuali: P,
Fresh Huehualii FI. Fresh Imamuraaki. FCh, Fresh
Chuwhanghae and FP, Fresh Pea pear

Dehydrogenase /32 @A 2]o] gt &4 AsllE EAFUHH 5). Y& Alaet 54
AlBO|A FAFSE &4 ZAutE HojRQlon, ¥hE 7]A R sucroses F7IGNES O sAFgo]
Al = dTS BTt v £7F22] Dehydrogenase /32 Worg W A 2HWAIZ 7}
s8& B3t F8E8 dehydrogenase E/d2 FolAQl Apol7t Qle AdpE HARGI0H,
9hS 71A = sucroses A7ISIE W a4"/do] oAl 4TS EARJATHE 6).

A 050
= B 1
%G.dﬂ 1
=
3 030 :
2020 -
4
F 010 -
0.00 Fig. 7. Reducing sugar content in the pear pollen
DE DH EF EH {imamuraaki] extracted with distill water and
B ethanol (A) and the expression of reducing sugar
on the TLC plate (B). DF, DW extraction Fresh
W 2 pollen: DH, DW extraction Heat pollen: EF, 80%
Ethanol extraction Fresh pollen: EH, 80% Ethanol
L extraction Heat pollen: FX¥, Fresh Xuehuali: FIL
Fresh Imamuraakii FP. Fresh Pea: FCh, Fresh
Chuwhangbae: HX. Heat-treated Xuehusii: HI,
Heat-treated Imamuraaki: HP, Heat-treated Pea;
HCh, Heat-treated Chuwhangbae,
Sue Glu Fu FX Fl FP FCh MK Ml WP HCh

v Z7h20] g g2 545 23k DWolA] R&o0] A o] 20]X|H, 80% EtOHOIA = 4
iAoz FEZAuo] POl EA2] AsoA] ST FEo] AL AuE HoRinh. e
goll tigt TLC A1} glucose®?} FARSH RfZEE H o0l
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10 nmol MAcGle

' 20 nminl MAcGIc

Fig. 8. Changes in pollen germination by the supplementation of different
concentrations (0, 10, and 20 nmol) of MN-acetyl glucosamine (NAcGlc) to the culture
medium. The images were captured under a light microscope (X100). A, Control: B, 10
nmol of NAcGlc; C, 20 nmol of NAcGlc.

drolufA]of] N-acetyl glucosamine FX]2]oA 38%, 10 nmol A2]FLoA= 40.4%, 20
nmol A2]LofA] 40.1%2] UolaS HAJT

[ Aol 2715 2ot 5 A2 O APg=2151001A peroxidase®} chitinase®] 27 Hs}

Fig. 1. Pollen germination following five different
storage conditions. Pollen germination was obssrved
under a light microscope (x40 and =100). HF, heat-
treated frozen storage: FF, Iresh frogen storage. MF,
molsture-treated frozen storage. MC, moisture-
treatod cold storager MR, moisture-troated RT

storage,
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Fig. 2. Correlation between peroxidase (POD) activity and
germination rate in kiwi pollen. The activity of POD was
determined using different proportions of viable and non-
viable pollen (A). The change in POD activity under various
gtorage conditions (B), and as mentioned in the materials

c Sherage condifions
E:: and methods section between heat-treated and fresh
Eu pollen (C). HF. heat-treated frozen storage: FF. fresh
i :; frozen storage: MF, molsture-treated frozen storage: MC,
Eux moisture-treated cold storage; MR, moisture-treated RT
'.;::j gtorage: HM, heat-treated Matua: FM (1), fresh Matua (1)
£ ’_‘ FM (1), fresh Matua (IT)
- MM P i}
Typee al ki polien
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peroxidase &/d2 573 21 YsET A[8Q] H[&E0] o} A5 POD &/do] S7l6t= 2
e HARAHA). Ale A2 H &4 54 2y 5A2 & 2 Atola &ido] AsliE=
AiE HoRQln.
{A) CBB staning {B) POD Activity staining
Wa w» 4 B8 ¢ D A B € D
440
232
1404 Fig. 3. Expreszion patterns of peroxida=e (POD)
in the crude protein extract of kiwi pollen from
p1 Vvarious storage conditions. Protein bands were
66 - = ‘e a
P visualized by Coomassie briliant blue (CBB) R-
250 {A) or peroxidase activity staining (B). A,
heat-treated Matua: B, moisture-treated Matua:
C, fresh Matua (T D, fresh Matua (1) M, size
marker. Arrows indicate two POD isoforms.
— — — —
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Glucoze
Sucrase
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pEi]
i"” Fig. 4. Change in dehydrogenase activity
i”’" N between viable and non-viable pollen by
m owne  the supplementation of either glucose or
a0
. :m sucrose to the germination medium. HM,
g“ heat-treated Matua: FM (1), fresh Matua (I);
am FM (II). fresh Matua (II}.
[l i}
M) L) Al
Type of kiwi pollen

Dehydrogenase 24 @&j2] AlROIN WS AlZo} gAleh & Zu} Ex A
4 BTk Al 27FF0|A Dehydrogenaser Hoptdl A|aHdWiA= F 4
‘Wash buffer Lyses tiffer
K03 5y HF  FFMF MR HF _FF MF MR
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o2 7}t &
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Fig. 5. Expressicn patterns of chitinase isoforms in
the crude protein extract of kiwi pollen from
various storage conditions. Protein bands were
visualized by Coomassie brilliant blue (CBEB) R-250
{A) or chitinase activity staining (B). HF. heat-
treated frozen storage: FF, fresh frozen storage:
MF., moisture-ireated frozen storage: MR,
moisture-treated RT storage: M, =ize marker,
Arrows indicate seven chitinase isoforms.

- 167 —



Fig. 6. Changes in peollen germination
by the supplementation of different
e contents {0, 10, and 20 nmol} of A
§ Bt acetyl glucosamine (NAcGIc) to the
{%‘E‘ culture medium. The Iimapges were
2 captured under a light microzcope
{»x100). A, Control: B, 10 nmol of HAcGIc

. 20 nmol of NAcGle,

drotufA]of] AN-acetyl glucosamine F&2]oA] 60.3%, 10 nmol A2 oM = 77.1%, 20
nmol A2]FoA= 74.5%2] Wols32 BT

L) 8] 27t% Ba@71E (S, 2H) A8l 27179 Zota(%) =A

Tﬂ -
R T ez | RT
E 518 BEm
- 60 *
E 40 5
& 30 53
E = i 75
B 1z FRRT)
L]

N T o7y | 4°C
Ei ] 518 523 - 'i‘::‘
- N a7y
- «
L 35 4
E_
 ialh
E™
a0 :
u -
Tﬂ —
_o ] = aya
E—ﬂ] ] Bra " 455
B " i Fig. 7. Germination rate (%) of pear (Wonwhangbae)
£x ] pollen at 0, 3, 6. 9 and 12 days after storage with
Em different conditions (RT, 4 °C and ~20°C).
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T BEE SIH : 20g x 8ea = 160g

O 277 23 9 %587 100g8 A=A 2
- 87]A41 4 : High density polyethylene(HDPE)
- 871548 Ax 2 el ¢
- &7 AF 4 0 110mm(zEe]) x 45mm(A ), 271 FATF 40¢(74)
- &7 d% 2 AHE GA  20g &7 Y
- 91 Ao]~ : 20g |79 FUE

Y% 2#E =W 100g x 8ea = 800g - AsA FAT N AR

O AHA F89 27HF 23 2 /F%87] 100g8 &A%
- 7] A14 : Polystyrene (PS)
- 87154  AEAdPel A FEEVF 4% A

- &7 AZ F4 : 57Tmm(=°]) x 70mm(A &)
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O 27 65 A8 Rysd AZ 4% 2 nygy) 19
- £7]44 : Expanded PolyStyrene (¥ Z 2] ~E|)
- 87154 ARG A", RYAY /A 7
- HyEy A A&

o|\

O &7 Ul 2yAl FdFel 02 &% §A4 5794 7
o FAIAE 5L (EP box)
o 1] & : SAP(Super Absorbent Polymer) 140g, 280g, 420g
o ZA g 1 HOBO® data logger® #83 £xw3l =4
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