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B E. DIMwksy (groundcover chrysanthemum) J§hfl ‘B 7. MR KEEEER WtEL, K
FHBS AR R AERE T AT, I MERAER B R M AR B AR R AE DL, I L5 R W] AN Ca™ B3
TR T A W R R A A, DR AR 0 R AT 3 5 s 6P TP faDIR AL I AR 0 ) 2% T1E
FPANBATN IR AR IR s MRS T ARG 7 B KT R B3 JeMfE =i~ n] 2 Bifik 8
Fr6d, 4 CTHuZplfifi 25d F120d, -20 CFrlfi#se 25d, -80 ‘C Rl 43 Jlfifisk 21 fl 18d. -80C
BT TR AL R 2 h (e, UGS AERE 0 B3 m T TR AR HE 4 h R 6 h (e . TRRAL R B2 PR T
ARG J)o — 80 CHEIR ALK KA 35 CHifZ 2 min BiUK ARSI

KR A ek TR TR
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Studies on Viability and Storage Characteristics of Pollen of Groundcover
Chrysanthemum

LU Jin-hui’, ZHAO Yao, WANG Yuan, FENG Yan-meng, LI Yan-feng, and KONG Yi-chang
(College of Forestry, Shanxi Agricultural University, Taigu, Shanxi 030801, China)

Abstract: In the study, the pollen viability of the cultivars ‘Maobaiyu’ and ‘Fenfurong’ was
determined via culture in vitro, and the pollen germination and pollen tube growth were observed. The
results showed that the pollen germination rate and growth of pollen tubes were promoted significantly by
Ca?* but not influenced by HsBOs; The viability of pollen collected from middle parts of inflorescences
was significantly higher than that from external or inside of inflorescence. Shading decreased pollen
viability. Pollen viability decreased with increasing storage time under different temperatures. The
appropriate storage time of pollen was 8 days and 6 days at room temperature, 25 days and 20 days at 4
‘C, 21 days and 18 days at - 80 “C respectively for ‘Maobaiyu’ and ‘Fenfurong’, and 25 days at - 20 'C
for both cultivars. Desiccation duration for 2 hours could increase the viability of pollen stored at - 80 C,
producing better results than that of 4 hours and 6 hours treatments. The pre-freezing treatment reduced
pollen germination. The methods of defrosting frozen pollens at 35 “C for two minutes or in trash ice were
better than other defrosting treatments.
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M55 (groundcover chrysanthemum) $Hriifhss, FFAEZO%, HFAIEHC, (HRZHH% N
il H RUBURA SR, RIEETR e, SRR . B A R H RO U M bl 44 o T R
HbrZ—, ARk )R IH AN 5 i R 58 B R0 1 GBI 38 0 A RS TR Vs ) I K 2 4R
RAELE RIS IR I 7 S B AR R R SRR IR 9 18 77 T (Yang & Endo, 2005; X 7% 45, 2005, 2006;
MibrX 5%, 2007; F¥F 4, 20105 HEE 4%, 2011).

SRR TR A B A R RN [ SR I () S5 0 AR & g BRI g AT T 5T, R
ANTAI S TR AL A [R)— A FR ey, 3G 22 Rk (BEE %%, 201D, fekifRnlfesebidsms. ==
U . MR KR BB B R AR . AR ANt 2 R b B 4 16 30 7 ) 32
TER i AT AE — 5 FEJE LR IAS T ()8, Pl RREAS [ 2F 25 R S 956 52 R 1 5

A RAAEACH W ST R D, AU B XA (2007) FIE#SE (20100 46 1E e M} it
THEPHII . M g R =R 2, WA RIS . ARIGAE AT IIOT 70 ml L, X5 mifes
TSR R IATIE P09, B LEIRIE T SRA5 35 B 0 A I B AN (8], A A o G B AN A8 ) 4
PEELIR A o

1 MESTHA

11 REMARIEMRE

WK T 2011 4F 8—11 H il g AR MY K2R Bg o0 S50 = ARG 1 [HI3EAT o Al g Mo bl 2
(groundcover chrysanthemum) fhfif #5828 Fl “EBAE, Y4 8 M), AL 9 H k.
Hrp, “BAE WHIEEM RS, IR iRl RFEE T Wb

9 J110—25 H K 13: 00, HTRBERBERBOF ALK, 2T 1.5 mL E.08d, Hr[H]
SR, A

LA ME3 + PEG4000 150 g - L™ + JEHH 100 g - L™ WIEAR IR G Ed% 4%, 2005; H%E 4,
2011), KM ESAARHT RIEIE ARG T AR Z (%) = W RACK RiEAER RS S * 100,

12 AEACEX LM AR FE IS0
1.2.1 #Ei A Ca®* st 1L 8 K 09 %k

MR (HaBO3z) FI Ca®* o L4 il 5 < (1 5 43 A bR 259 B . HaBOs % 0. 25, 50, 100 Al
150 mg - L1 4% 5 ANbFE (FAbFE Ca* ol 600 mg - L); Ca®*i% 0. 300. 600 1 900 mg - L™ 4% 4 A4
AEFE (AP HiBOs & 50 mg - L), %5 5 4P Ca® 2l 600 mg - L™ (AN HeBO3). #Fh ‘F
IR BEIER, W ECEL HaBOs Rl Ca?* i 15K 1 R 22 1R 50
122 Rl —itF RE AL E A ik

SAEAM IR A METE,  H R P A

‘BATL FARIE 6~ T 5. BSITTRIERIEE 1R EPIRIETTIRTEEL oM WK ON S 145
55 2 Feee e fAPIRAE . WG TAPIRAE 4 3 365, RIAESFANEFPIRAE 5 1. 2 B fapIRAE) . sl fRikAE (5
3. 4 B fAPIRAE) I TETEPIRAE (55 5 ~ 7 S8 TARIRAE ) o 40 IR HRAS [RIS A7 SRR AEAE A BRI A e,
HeRbRIC, SR R BRI 2 QO IER, 48, 5 2 KRENEAER, BeRIrguil HAew i
R,
1.2.3 BT E S EGFa

L “BAL . BIERT MR, e EaR TR AL, %0 (WD, 40%. 60%F1 80%
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AR, SREEA I PTAR L N AL T I ERARAEAENT SR BUAAN IR 5 A BT 2 W A R 1K)

AP

1.3 AEMEREKHI LM IE N0

SN “BAE . BRI e e CRAD, B RO b S itk
B 2 d BCAEAR I )

W CBAE . BMIER B eh TRRA L, =RAKRTE 2 h, DAL TEIABEAn A
YT, B 4 CHI - 20 CUKFRTRAT, & 5d A IIAER i /).

WBAER S B Frirfery, E=RARTEOh, 2h, 4h M6 h JGEHRLRE CRAE
¥ -20 CF 12 h), DA Rk AR, & - 80 CHRANRIKMIRAE, 3 d ERl{tkh
W, PR RRN TR A 35 AR ) 5

L “BAE . BER Frifeh B AR TH 2 h, & -80 CUKFR 3 d Gk, kT
e WURARGR . UK R (0~2°C)H. 35 CIKIFR 1 miny 35 C/KIG i 2 min, 35 C/KHH iR 5
min FZ LG CF - 80 CARAFIIAEM B T - 20 'C FJCE 12 h, SRJG UK LA#E) 6 Fhabst,
TERIE T o

DL “BHE . BEE Frifioh SR AR T8 2 h, & - 80 CUKARfm, EFm MRk
AT, RF 3 d AL 1 IRAERIE J) .

1.4 BRIt

PR35 R SPSS B AT T7 2253 WA S 1 IR B e vk kAT Z E LA, Hor, BHafRsa

SAE 5% 4

2 HiR5H

21 HWHEMBAMR

2.1.1 AREFe Ca* st bk 3 14 9 £ 19 %ok F1 HBO, 1 Ca MR TTEMEE R MR

ﬁﬂﬁ@ﬁﬁ%*ﬁﬁﬁﬁ%ﬂ%*ﬁ%i&&ﬁﬁ%% Table 1 Effect of H;BO3 and Ca®* on pollen’s germination
W (2 1). 1 Ca¥ 8= ek i &R AL N H3BOy/ I 2F 21% ca’/ T ZF 21%

. ot it o s o (mg-L™"  Germination (mg-L?)  Germination

4.99%, AN Ca™ WE et Tk (P < 0 37.24 + 0.045A 0 4.99 +0.085B
0.01), RIS CO AR g 25 HUx0MA 30 2513 £00167A
—— 2+ - N N . 50 30.76 £ 0.024A 600 30.50 £ 0.013A
ﬁi ° . F:a ﬁt%/ﬁ:T ’ ﬁébnﬁﬁ%%ﬁﬂﬂ@&x*ﬂa 100 38.68 + 0.025A 900 28.30 £ 0.03A
*J/J\ A ﬁﬁﬁ%} uﬁ ( % 1 ) ° 150 35.00 + 0.014A 600 28.69 + 0.016A

HI 1 ATE H, ANE Ca¥ ki, EM 4 ”Zﬂf*w%%ﬂéJﬁgi

- N s _ . W RFRE R RTE 0.01 K EZE R
PR, KRR R ES, SN Ca® i .

Note: Different capital letters in the same column meant significantly

%fﬂﬁTﬁ*ﬁ%1$KiKo difference at 0.01.
2.1.2 FF RE B TE S iR

ANERA FEARAE e K TG ) 22 3 (P < 0.05), HAfb S fERRIe ek id o o2 = 46
HA A ERAE I fe K (18] 2D
2.1.3 EFAAALHE ) 0%

WY R AR T “BAE M WER S (P<0.01). 26T RRE ) 83w T
PIACER (¥ 3). IEREEHEYT T, fekid BRI R, (AR &S, v LT A8 88 -
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1 FERE Ca™ M & %M

Fig. 1 Effect of Ca®* on pollen’s germination

W 318 Control
40% JEEEH 40% shading

50 - a
- 40 A O 60% B 60% shading
40 + B 80% HEEH 80% shading
o & F =]
LE 5l b L2
= b b g
BS | =3
M Inside H Middle #p External -
1E)% Inflorescences BHE B
Maobaiyu Fenfurong
2 EFAREELIERHTE 1 LB 3 BN TE NN
Fig. 2 The difference of pollen’s germination among Fig. 3 Effect of shading on pollen’s germination rate

different part of inflorescence

22 A EEREGEE X HE R TE h R

I it R N () B, PIAN SRR 18 3 i T B (I 4D, ek it (] S5 35 5 1 Aekid )y (P <
0.0, WAL “BAEK F R ek 8 f6dfa—EiE .

TP AL BT ARV ) 1 5 W B A R A R A AR AR ik . 4 CA M Mg AT 5d, & Tt
(AR ) 0 2 TR e ek (P < 0.05). Bl it [ I AE K, FERy B Rk, AR ERAER %
K TR, i) 2R S,

4 CARMRAE R T AR g T 0], AH BE A ok I (R B, ARG Ty R R # (B 5). “BAER’
BriEAE Ry FIZ TR AL FEAE Rk 15 d IS 110k 23.49% K1 26.57%, “FyJ54%" il 10 d I H1 435
b 25.13%H1 21.48%, Z JEAERE I FRE. BIAIE . RIER ekl o hlfEm 25 d. 20 d.

TERAE - 20 "C Rk 20 ~ 25 d WA —id 1, (AR S DG (B 6). TAb Bl 23 5%
CBEE RS, AT IS TR B e B S TR (P<0.00), EERARE.
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TRALPEX; R IERET ARG IR B . THRALEE 2 h (e 4 - 80 CIRAF )G, 1WW &
THE A (P<0.0D) (K 7).

4 & FEHE Maobaiyu
a— B E Maobaiyu ® 0§35 Fenfurong
% i A m FFEELEE) Fresh pollen
] 5 F -nl
FPRE Fenfurons a 0 FHEIEE} Desiceation pollen

40
A 50 [0 -
- . A
2 40 _—
e £ 30 b A& e = = - ‘ ___1\
g5 £ -
= ' 3 3 S :
¥E 5 " " & ¥ RN
®E ° o E - Al
=3 T =23 20 RN
10 e § -
“m a 10 (I
0 - = 0 . . .
1 2 3 4 5 6 7 8 0 5 10 15
I /d Time I /d Time
4 EBEEMIERE SR E5 4 CHEEMEREHNRME
Fig. 4 Effect of storage time at room temperature on Fig.5 Effect of storage time at 4 “C on pollen’s
pollen’s germination germination
4 & FHE Maobaiyu B E £ H E Maobaiyu
m 0 ¥yFE4 Fenfurong O B #3548 Fenfurong
o m FEEIEE) Fresh pollen W [ FEEAER) Fresh pollen
5 a o FHEIEH Desiccation pollen B B BHIER) Pre-freezing pollen
r 50
40
3 0
g é 30 g § 30 %2 2
®E .
B3
0 I I I I 0 ¥ 72 EA E;;
0 5 10 15 20 25 0 2 4 6
Af1E /d Time Ff1H] /d Time
B 6 - 20 CHEBIXITERIE N IR B 7 TRITAELIEEETE DR
Fig. 6 Effect of storage time at - 20 °C on pollen’s Fig. 7 Effects of drying and pretreatment on pollen’s
germination germination
PR BERICT “BAE (P<0.05) - —a— Bf1F Maobaiyu
il KR (P<0.01) 1ERNE ). R B Fenfurong
iR 7 200 - 80 C BB A DR AT AL M BT £ 5
-
IR (P <0.01), i, 35 CH#A 2 min %2
UK AR VR RCRIRAT, B0 R VR RN W AR 2K 'S8 ! N
N L ‘m A
WRE (£2). n
FOFEAE R 22 250 T4 2 h J5 & - 80 Cfi 03 6a1'?/;2|-' 15 18 21
ey vale Ny y y . S I IH Time
s, & 3 d OKERALR UK EA#EZR 2 min, € . R
8 -80°C X § A
N ¢ ’ IR AN ANy =
{Ejj" %%%%EE %EE N *ﬁj%ﬁ' 2 ﬁum Fig. 8 Effect of storage time at - 80 C on pollen’s

fignk 2y 21d f118d (K 8). germination rate
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®2 TEMEHTTEEGHEBTE N IR

Table 2 Effect of different thawing methods on pollen’s germination 1%
AbEE Treatment = 4 K Maobaiyu i J< % Fenfurong
kiR Defrosting frozen at room temperature 18.51+0.30C 13.36 £0.42 D
VK _L-fi#t % Defrosting frozen in ice 34.68+0.44 A 29.20 +0.06 A
35 ‘Cfi#% 1 min  Defrosting frozen at 35 “C for 1 min 27.04+0.86 B 2257+0.41B
35 ‘Cfi#% 2 min  Defrosting frozen at 35 ‘C for 2 min 32.66+0.20 A 27.98+0.22 A
35 ‘Cfi##% 5 min  Defrosting frozen at 35 ‘C for 5 min 2470+ 0.70 B 19.18+0.24C
&A% Defrozen step by step 20.64+0.50 C 13.94+0.39D

H: AFKREFRERIRTE 0.01 K EZR B,
Note: Different capital letters in the same column meant significantly difference at 0.01.

3 g

AW IR v] LA E R R BOBCRIAR S, e i R & . R, AR TR A&
AR, S5RBRYRAE R, GRS EK. F—@REGHE P, SMNETIR T L
AR FIAC R S A, MRS S R HIE ) CR ORI 38, 2007; 25T 5%, 2009) o {HA
VEIMERAS I P AR W R L 75 4, FSBATSE 5 B PT4ek . P JRAER 70 B SN R 1 2% 1
IR ASCREE (RN SR 98, 2006; ARBAE 45, 2008) o AHIFFTILIN K ANEHIR A A0 R B K
AR A KB g SR AT e 510k K GRS FR 0 5 & s ae s PR & 255 %,
AN [R) F 2t A A T AR AT R

Ca?* SEMAE R & I AR K, TS AE R 5 IR « T3t 11 1) 2E K- (Feij6 et al., 1995; Tian et al.,
1998; Franklin-Tong, 1999) . BHSCIRFIXISER (2007) YCALE—EIEHE A, BE Ca® W, 1
YR RS T R R, RS (2005) YN E R Ca® Ja, M KA Ho. ABFSTIA
AN Ca®* B R BEAERY 1 A T I REE R A B0 AR K, (DR T S ML AT W B . Ca®* 13
AR A B AR A A PR ek B AR AR KA B AT SR (Tian et al., 1998; Zhang et al., 1999) .
TR0 S FIAEAD A BE 75 1 AR K LG R B s SR A 0 32 1 F e B IR T (o 4%, 20100 .
KRR R, i R I T E K BB RC, fEmE R EREXE, 53 “LmAE” 1
MG (29 55, 20100 o KZHCHE 5 8 A H REBUR AL G Fr, 5 I ANRE IR oIS . SR
Ca EHEEM B M KA K, AR TAER A AEAEAE N P AR K, A7 AT BEA RS2 RE I 1. A b,
A WFFTIN N AN Ca* T LUARAENS ] 2 I (R REARRLR (Wang et al., 2002) , T2 & Ff It
FUBAT o IBALEURAR S FEIEET TN, WORIANIE Ca 2 75 48 o A% A8 SRR 1 J 30 (12 k415 L 4
RBATF 2 TENE.

A TN AYIAEIARIET 1. 2d BEAEM AL, A IAeH L3R A% VIR B AE 1,
(AR SR L 2, 738 ) Ak L2 B 2 B8 s BEAE I BRAE I, A8 ) ek LR Rl & 4%,
2006). ‘EBEE" AMBEPIRAETF I AL T HAATE IR, e b, TemiE k. e
ARTETFIS, AT REAE BT B, e iR 2, eknis ) Wi . WEFERIETTIN, $2k 2 kil
D i FEARW R, R E IR KRN TR, R AR 78 LB R A R LK E . [
I, B AR DRI TR AN A 80 K 2535 )

HAEA =Ry, AR g R R R, BRI A R, ORAF IR o IR R 5
WA i kA7 i ) BN 38 (IR0 %%, 2010) , AR (RIS A FAem e (22 RORIR
R, 1998) o (GRIEK T “BEES KR MmN a . WIS, TRk i g,
ARG IR, O ROKTE I, 50 N BB, RSO 2 o IR R T AR PR AE . KA
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WA, WK TG ). H-20 °C. - 80 CHfil A KIREEK “BATE . MER fekhidr,
5 4 CHEpARLE, BA RERS, A E MRS 4 CHOBHYE S0k o AN PR s R A
& AR BN . FRLESE (2010) LA T A Rl ‘Brunello” fekilEd 4 CHRIK, 1Mi=M
HAARHES - 18 CAHRIR. AR 7 (2005) Ak 5 CiE & WS IRAER I PRAT, A
IARAF A SR LT REARSER PR AT I [A] CEIAAE %%, 20100 . -20 C.-80 CH[AEAZE ‘BAKE M
R ARG AR . AN, AR AR E AN, AT RERAE 7 d (fE
WIS FISR I 7, 2005) . H AT 48 h INARKY R JeiE )y CBRBEE 45, 2008b) o ¢ K E4ERAES C.
-20 CHI-196 CE&AF R R4 L4 L4EM 2 45, BEASEE A%k - 196 C41F Nl {#47 10
EGRWA] %, 2006) o EARE (- 196 'C) REH A TIEK P TER 75 ar Rl — B9t Sk,
TER 77 i St g 1 AT RS 40k B ORI B S5 5 e % (R ZEICRIBR R 38, 1998) o 7 XK.
KA B ) S5 AR 77 i R T 1 () 5 M AL A A 10— 2D

1R B K B e i BN R — CAlME %%, 1987; L EM %, 2003) . fEk
K, AR R AE R A i 78 5 450K, St oK s, SEmaAeris . (H TRt K, 1
W BRI AR A SRR G s — 80 “CORAEHTA AR HEAT TR AL 3 PRI T Hb B 3 A0k 75 1, I A
L E KM (2003) MRS RAHZE . TRRAEEE T, feR kg okid e, e s i, %
Wi T AERG AR . BRI ARAE ek B =, IR R A R R, ek 77 AR R R R
(Withers, 1985) . AWML H R RIK LA 35 CAER 2 min R 8207 T ILA AL . AT RE & IX
PRI AL R R IS FE AN G TR R kg5 0K, B b4 ik, AR T4k i ) IR IR R .
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