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ZOREFFETEHERRTE BT

AR TR T2 &k hp27 AT T F T 5 5 684 % SRk F Rl
-iﬁ%f“ﬁ%a+w3421%1ﬂ%umg12@@@quagg%UL9%yma
BT AT (R Z) oS s hp27 2 C2 8 Bl e bt % 48 Bie
ﬁmAHP@wﬂ%HB&4’%?Lmﬁﬁ%€H+£¢JBMCNEAQB
%2 M-CTA/E-AGC » AFLP 447 % @ * 6 2 EH ML 3513 2 o AFLP T AR5
LI-COR Saga generation 2 $x %81% i+ % 2|3 {5 -6 = Mse 1/ECOR1 F & {455 &
53 e 8 e {8 N R 24741 281 B B £ > < o] £ 3 25-660 bp o b 3 3
570-660 bp » # ¢ » 2 M-CAG/E-ACT # 3% % DNA * & #(73 %) » 1
M-CAT/E-AGC # 7% > DNA ¥ E#c(32 B) > 8 eHilerd 4 2 £ ¥ 355
281 B > ® & 5 AIMEF (R w) e A 47 8 AL ik ot 7 eh Jaccard A4p 21 Tl > AT
#2E g e3ah 1.00(% 7).

KIEA S TR FLAES hELA e trd T AT 0 L RJIF BT 305 kS
3‘4¥*+@27£®¢0wnwbﬁﬁ&mﬁﬁ\iﬁgaﬁﬁgJaazm\
G AW CESIES CHERIEYELY FA KRB HT0TE A HREY
TLI-75 2 s fed G0 d ~ o8I DRI CAFREGS AR ELI VLY
10.2-105 24 ~ & FH 15-16 242 ~ & F 4% e s £ 2 - K7 e 5 F7) 0 #
PREEMERA R TR L R(R)

FZ s R fEF B R RS RSk hp27 TS T S 2L B

W PR feds g 7 ¥
Preservation period Pollen germination (%)
fresh 68.4+1.0a
1 week 69.8+0.9a
2 weeks 69.5+0.9a
1 month 68.1+1.2a
2 months 71.3t1.1a
3 months 70.2+0.6a
6 months 69.9+0.9a

12 months 71.9+1.1a
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- - 350
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L — - 17
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oMl AT el clT ol el elel nl™ W

B3 TThRiEg 572 FREFLEEEZAERT- Atk M-CAT/E-ACG £
HPIL3F T AFLP 2472 T4 B -

*In A to H: Samples were collected from hybrids produced by pollen cryopreserved for 0
week (A), 1 week (B), 2 week (C), 1 month (D), 2 month (E), 3 month (F), 6 month (G) and
12 month (H), respectively, four PCR replicates.
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*In A to H: Samples were collected from hybrids produced by pollen cryopreserved for 0
week(A), 1 week (B), 2 week (C), 1 month (D), 2 month (E), 3 month (F), 6 month (G) and
12 month (H), respectively, four PCR replicates.
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fow L AFLP A IEE R B b PER SRS R - AERE S
DNA ¥ 4 25

515 4t REN B S AR T
Mse 1/Eco R1 No. of total / polymorphic fragments K
Primer pair i 1% 2% 1®* 2®B* 3®B' 6B 12 % ° Total
Mse 1/Eco R1  fresh 1week 2week 1month 2month 3 month 6 month 12 month

CAA/AGG 48/0 48/0 48/0  48/0  48/0  48/0  48/0 48/0 384/0
CAC/ACG 37/0 37/0 37/0 37/0 37/0 37/0 37/0 37/0 296/0
CAG/ACT 73/0 73/0 73/0  73/0 73/0 73/0 73/0 73/0 584/0
CAT/ACG 32/0 32/0 32/0  32/0 32/0 32/0 32/0 32/0 256/0
CTA/AGC 54/0 54/0 54/0  54/0  54/0  54/0  54/0 54/0 432/0
CTC/IACG 37/0 37/0 37/0 37/0 37/0 37/0 37/0 37/0 296/0

Total

281/0  281/0 281/0 281/0 281/0 281/0 281/0 281/0  2248/0

’The fragments were obtained from hybrids produced by pollen cryopreserved for different period.

23 SRR B3 RS e - MR 2 Jaccard Ap 2

VERE -3

PeREtR T e La®m 2% 1B 2@ 31 6@y 127
Sampled plants  fresh  1week 2week 1month 2month 3month 6month 12 month

fresh 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00

1 week 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00

2 weeks 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00

1 month 1.00 1.00 1.00 1.00 100 100 1.00 1.00

2 months 1.00 1.00 1.00 1.00 100 100 1.00 1.00

3 months 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00

6 months 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00

12 months 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00

?The sampled hybrids were produced by pollen cryopreserved for different period.
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BF R PR GLERES 2 BRI - KT R

ks A R F R
LR GRSERS Cryopreserved period
Pollen viability
and plant R 154 25 8 1 21 3@ 6 i * 12 i *
characteristics fresh 1 week 2 week 1 month  2month 3 month 6 month 12 month
T T 5 (%) 68.4 70.2 71.3 69.8 70.9 71.5 72.1 71.9
5 F A g kg4 RE 4 AR AR 4 AR g R

+ %+ -] (cm) 29x1.0 29x1.0 2.8x1.0 27x10 28x10 28x10 29x1.0 27x1.0

HHRG - HERI- BRI - KBRS * IR - RUANE W SUN SR ST
X i am o Ap B Ap -EF g - R -Ed A HdAm
2 2] 2] g F AR F AR oA B
& ¥4 ¥4 ¥4 ¥4 ¥4 ¥4 ¥4 ¥4
¥ & & & & & & % d & & & & & & % d
R NEAE S Y ¢ R ¢ R ¢ R ¢ R ¢ORA ¢ORA ¢ORA ¢
&% (cm) 72 72 75 74 70 72 71 75
& % (cm) 71 71 75 73 72 73 72 75
S %4 44 44 54 %4 %4 44 %4
AR K %4 X% 4 X% 4 %4 %4 %4 X% 4 %4
SR K i d o d o d o d b d B d i d i d
% & (cm) 10.4 10.4 10.2 10.3 10.3 10.4 10.2 10.5
% % (cm) 1.6 1.6 1.6 15 1.6 1.5 1.6 1.6
(52 5 ) >4 LAY >4 w3 &7A &2 &2 24
(1 ) R R M m= W Ry @ M

“The hybrids were crossed by female line (line C) and male line ( line hp27 ) after different periods of

liquid nitrogen storage of male line’s pollen
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ERGEF FRRVEES BT
(=) FPhHFRFEDHREF B2 BT

SRR LSk hp27 > b F T FE R F A Ui = P TR (7 AT
B2 R FFTRI TR T 2RSS od - > BHREEHT > APk RS
BT L E R ERES S 788% PR A E R THIES (603%)% §

ER R 2 A QMN@om;?fiﬁﬁlﬁﬁ’kﬁuéiﬁkiw%%
450821 % MERNAE L TRIES (624 W)E L ERJTIEH 2% 4 (316
%)o@ SR F Ryl 'liéfu;aifu#’%%w % 0.376 mm > B & § >t AL
F k2 0321mm 2 § % k20 0.300 mm e

R EEENIRS 27 AT R B TR R T 2R
R RREE RETR
PR Fresh pollen Cryopreserved pollen ¥
Seasonof  fREHT S TR A FREL TRETS TEREE (BRI
pollen Pollen Pollen tube Pollen tube Pollen Pollen tube Pollen tube
harvested  germination length width germination length width
(%) (mm) (mm) (%) (mm) (mm)
spring 78.8+3.53" 0.370+0.010a  0.014+0.006a 82.1+3.3a 0.376+0.008a  0.014+0.006a
summer 29.5+5.1¢c 0.290+0.009c  0.013+0.007a 31.6+4.5¢ 0.300+0.009b  0.014+0.007a
fall 60.3+4.2b 0.302+0.008b  0.014+0.005a 62.4+4.1b 0.321+0.009b  0.014+0.007a

z Pollen was harvested in spring(4/25),summer(7/22)and fall(10/30), respectively.

YPollen was cryopreserved in liquid nitrogen for 1 week.

*Means within column followed by the same letter(s) are not significantly different by Fisher’s
protected LSD test (P<0.05).

(Z) R d ReHE TR ATP 4 £ 22 B

VISR Sk NPT 2 ATHEZ R L F B LIF TR TSR EF T PEATP 4
RS E R A N o BRI R M o ATE TR BRK R A A E 15 4
gapEarip| 18 2. ATP 5 £ 6.69x10™° mM > P aE B+ 2 © 2uT % > @ 45 A 4k
Rk EFLR K #F 192x1010 MM TR SR EF R LSRR ER R
1% 45 2 60 A 4apEorip @2 ATP 7 £ 5.30x10 mM 2 5.29x10°mM > p 28

BH B L o
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A& hp27 AT 2 R G F BE TR R AL ATP 2 4 2

I

ATP 4 &8 Y
BAPRE ATP content (x10™° mM)
Cultured period THE TR il P SN D
Fresh pollen Pollen cryopreserved®
15 min 6.69+0.23a" 4.00+0.22b
30 min 2.71+0.29b 3.72+0.24c
45 min 1.92+0.25c¢ 5.30+0.21a
60 min 2.47+0.26b 5.29+0.24a

% Pollen cryopreserved in liquid nitrogen for 1 week
Y Pollen cultured in liquid medium for 15, 30, 45 and 60 min, respectively, and measured for its ATP
synthesis content.
*Means within column followed by the same letter(s) are not significantly different by Fisher’s
protected LSD test (P<0.05).
(Z) ChREF TRt 2B P2 B
ﬁ\fﬁn",f hp27 FTEEE AL E R L EH R FER N ﬂd:"g‘ﬁﬁi’ﬁ
EAT IR TR EERE Y P2 S5 s BB 5% B 604 ‘{:7}; 4
BUELZT o fifRiods 5 e~ B = 3V (Rl B5A) ~ fEEE Bk R4 (R 5B) -
FrE k(B SC)ERAEF T 1 2R (B OD)2ZEa L8 > nAgigr B
BB TERT o A 2 758 2 g 4o 6A 2 F 6B p 2w BAH
4oRl 6C 2 B 6D > ¥ m P AT L R o S BE 7 G HEid 4ol 6E -

N D44 x30k 3.0

% » 4000 2 (C) ~

N D45 x40k 20um

NL D44 x40k  20um

B 5 #Hf TS Rk
SLIR IR SRR T A
B %234 6000
2 (A) ~ 7 EEm ég,}#w ,
30000 i (B) ~ 7 #

-

i ik 3

#13 T=# > 4000 &% (D) -
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7T BB R IR T kAT P o R AT T8 0 4000 B
(A)~ =B R ik § %5 754 2 4000 2 (B) ~ 378 7o fm% - 10000 & (C) ~ i i § 1%
W% T s > 10000 (D) ~ e R 47 & Ha (E) > 78 E (T, tectum) ~ 4k 4 (C,
columella) ~ & & (F, foot layer) ~ *} E=p & (ED, endexine) ~ pr £%(1, intin), 30000 % -

o

-l

b G R AT - B ViRE REFE? CEPLFTFo- AT o
Al aniods 2 atEc ik 1 (desiccation-tolerance ) » & & ek o SR T BT8R
2 i FR T R EERF LTI 2R oA WL G A RIES
g EE o F A e SR R 0 W20 R A -196TC R AL F P B (AR MO
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%1 (Stushnoff, 1991 )« d EZ F 4> B FE T H 3P Mlﬂ =4oga
T DN A ST A2 F Y E(R 1A) FIAATEREL TR E S B
AR MR R TR > UL H RS H A ¢%Qﬁ%ﬁ?ﬁ

i AT AF

PAEPE S FR B 2 TR PR PREEL - B 4 CahigiT
ERET S MR AR A FT S g 2 VAR 22 T

i%%*%ﬁw%wﬁ viTmilpz iy o 220 T iRfsd T o g 12
FioPed io i 2 HS B3 BT F T FHBNETLARE LR (&

=) ET A 5\:_?_ SR 12F 2 Tk e o AR A ¥ R BB BRI
s

FRETFRHIFTEARESIR > HpN-20 CE2REF F3 482 128
2R T A RIGAPIT 0 T RITRTE R (B 2) 0 A I MR R AR MR R 2
T HRFEFTFHI SR A 12% 0 ek - R IR PR LT H
SR ERARFLBE 25 MR E

TR EF Tl FEREWIEMAERZERS I o fRRERY F R
RSN R 0 R A A RS B e %E’(.&m?é%«‘ (Tisserat et al.,
1983) » i ¥ MER-RBE P NE R 2w B 2 2 ;8 (Crisp and Grout, 1984;
Rajasekharan et al., 1994; Tandon et al., 2007) = A% 5 & #4550 & if 2. w R if
o X ANBC AR B %M F B Rk et B2 k8 ¥ 5 & 735 %-75.4
Yoz FFF »v% BAATE T 2. 703% Lt R alF LR FREHEREEE
FRLEF ) BRI BEERBIFTSITAMBETLARFLAE A HE XSRS
Bk FNRTH R R E(R D 1) Fr Gz ARV R N R R 2
FdZ o it- U D-ESF-GAIE ) BE5FHRETH v R AILS 2 543
THEEZHRBIRIOGEFATE TR GRE LR ST AEFLE oD R F S
PRI BT IR e (RS m’&%ﬁﬁmﬁ%ﬁaﬁﬁﬁ?%?
Hem 2 13U BREPER 2L 28 F L v RAJE  REKKFLH
JIvK a2 S5 FHRET 2R L LZEAA LA DPHBEHREENFLE > 7
PR R N R 2 T o d P Ao ?':ﬂ‘i% R éa? Fgis o Jl* P2 R 2
PEREF R PR oAtk T 3 eREETREISATI RS A
FH T FEATE TR APITZ P o gt %ﬂ?ﬁ;'? BMsz 545550+
M2 BLRF I Rl F i B me BE2 P2 BT D aJdR (8 308 ATH
ok 1T 02(B 5 Aol 6) o b7t A T 2o B IR L RGO w R fR 2 N T R4E e b
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- HIFHREF BT R ETALZ TR ?’”’J‘iﬁﬂ 2ZRG A A
PREDPHERFERAAEL T mhLF T2 FT AL EFT %
BTt FELET 2 FREFTSLEHRFTFI IR LB RREIZS O F
ME2ARZE2ZERT M AR T ERTL T, +;‘§‘z B F Fgis o BMmMEE
BETFRENIELTR IR, AR 3 AFATIFERE G RS T E
Ko B ?4537‘ R >+ extracellular ATP(eATP) #4148 4 4 & 2_ 3% 4&(Demidchik
et al., 2003; Jeter et al., 2004 ) - H @ =7 ATP ¢ B2 5 =4 & ¥ (Steinebrunner et
al., 2003; Wolf et al., 2007) & 325k ¥ 1 WATH 2R B §F 5 OB >0 RME £ AN
FYPE ATP 24 X Bo37@ ik e % 15 A 4152 4 2 £ 5 3% (6.69%x10"° mM)
BRH B R JERIT A B AT R 2 R W 0 Fet - Banz ATP
AN EARFOLEXCAETE ARLEF R AL AHPFEAITHTRL 2 E
ﬁm?ﬁﬂﬁgﬁﬁﬁﬁgg’%ﬁﬁﬁﬁ‘ﬂ4ﬁ7ﬁ%%f’ﬂ“p%&$
S FRBBA NI IT A 4 Hp2. ATP 24 1K S fr4p (8 » £ &b
B o452 60 A 4EPFA X BB F (4 B4 5.30x1010mM 2 5.29x10-° mM) - %
LTk T A 1S 30 A SRR b 1—- AL F FF2 o3 3045 2 60 &
$BpF2 ATP 2 & & 393 30378 =45 4 (% = )-Roux fr Steinebrunner (2007) i 5
i gk RFERIPN CeATP MER S AAESF 2 & 0 0 iER M EMZ kRS
g %4 £ 7 4] - Bernard % 4 (2011) %= 3 RIEE 7w 7 £ 19 % R % 78(ENT1-RNAI)
ZTERET N eATP 2 2 T a K FETERRE WAL ER > T I
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