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Pollen in vitro germination and vitality storage of Fengtang plum

GAO Qian*, HUANG Bang*,ZHANG Anping®,LI Yue",CHEN Hong"

(a Guizhou Engineering Research Center for Fruit Crops.,b College of Science and Technology ,

Guizhou University ,Guiyang  Guizhou 550025, China)

Abstract: [Objective] This study clarified factors affecting pollen viability and storage characteristics
to improve storage of Fengtang pollen. [Method) Fengtang plum pollen was studied using Qingcui plum as
control, The effects of sucrose, H; BO; , plant growth substances (NAA,GA; and 6-BA) at different concen-
trations and storage methods (4 ‘C low temperature drying preservation, —20 °C freeze dried preservation
and sucrose sealing) on pollen activity were studied using pollen in vitro culture. [Result] The most suit-
able medium for pollen germination rate and pollen tube length of Fengtang and Qingcui plum was 150 g/L
sucrose+0. 10 g/I. H;BO; +10 g/l agar. The obtained germination rates of Fengtang and Qingcui plum
were 53.68% and 57.06% and pollen tube lengths were 1 554. 70 ym and 1 353. 43 um.respectively. There
was no significant differences in germination rate and pollen tube length of Fengtang and Qingcui plum.
NAA with concentrations of 10 — 30 mg/L significantly improved germination of Fengtang plum, while

NAA significantly inhibited its pollen tube length; Different concentrations of GA; very significantly pro-
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moted germination rate of Fengtang plum,and it improved pollen tube growth at concentrations of 20 and

50 mg/L. The 6-BA with concentrations of 5—10 mg/L very significantly promoted germination of Feng-

tang plum,while it inhibited pollen tube length at the concentration of 20 mg/L. Sucrose sealing can effec-

tively reduce decrease of pollen vigor of Fengtang and Qingcui plum,and storage time was extended. Twen-

ty days after sucrose sealed storage,Fengtang plum had the highest germination rate of 39. 54 % , which was

2.11 and 1. 94 times higher than 4 °C and —20 °C,respectively. [Conclusion) The optimal culture media for

pollen germination rate and tube length of Fengtang plum was 150 g/L sucrose+0. 10 g/L H;BO,+10 g/L

agar. GA, was the proper plant growth substance and it promoted germination rate and tube growth at con-

centrations of 20 and 50 mg/L. Sealing with sucrose was the optimal for pollen storage.

Key words: Fengtang plum;pollen vitality;in vitro germination;pollen tube length;pollen storage
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Table 1 Experimental design for effects of sucrose and
H;BO; on plum pollen activity g/L
[N % Factor
JK3F Level
HEBE Sucrose H;BO;
1 50 0. 10
2 100 0.15
3 150 0. 20
4 200 0. 30
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Table 2 Variance analysis of two plum pollen viability under different concentrations of sucrose and H;BO;

(test of effect inter-subjectivity)

af Il 5075 75 r
. 5 Type Il sum of squares Mean square
il U N o s 1 s 1 s o s 1 o ; »
s o R EREKE  BERE  ERMEKE  BRE  RREKE A% EREKE
Germination Pollen tube  Germination Pollen tube Germination Pollen tube Germination Pollen tube
rate length rate length rate length rate length
< R R
. BEARAL 15 15 13 520.125 43 620 006. 00 901. 342 2908 000,402 12,132 ** 14,6427 =
Corrected model
e pg REBE Sucrose 3 3 6 038.015 16 001 543.59 2 012.672 5333 847.863 27.091* * * 26,857 * *
Fengtang H;BO; 3 3 1866.421 12 564 257,58 622.140 4188 085.861  8.374* * * 21.088* * *
plum JEE# X H;BO; con e . . e
Sucrose X H; BOs 9 9 3 583.656 8 625 092.79 398. 184 958 343. 644 5.360 4.825
s R 7
. Be ik B 15 15 21 272.404 28 875 561.60 1 418.160 1925 037.440 27,837 * * 11.389* * *
Corrected model
F s TERE Sucrose 3 3 10 595. 961 6 620 067.72 3 531.987 2206 689.241  69.330" * * 13,055 * ¥
Qingcui plum H;BO; 3 3 3012.803 13021992.35 1004.268 4340 664.116 19,713* * * 25.680" * %
JHBE X H3 BOs £ 55 £ox o* x c ® % %
Sucrose X Hs BOs 9 9 6 350, 344 7 819 094, 24 705,594 868 788.249  13.850 5. 140

HEeox % % FORE R IB R F K (P<0.00D)

Note: * * % means significant difference (P<0.001).
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Table 3 Effects of different media on germination and pollen tube length of Fengtang and Qingcui plum

RERERE A/ HBO; Rk g/

W BiZE Fengtang plum

T MeZE Qingcui plum

(g+L™H (g+L7H
iucrose‘ %3303_ TR KR/ % BB E/ pm TER KR/ 0 BB E/ pm
concentration concentration Germination rate Pollen tube length Germination rate Pollen tube length
50 0.10 54.1943. 33 abAB 843.37+158.56 ¢dCD 60.8243.66 abAB 982. 984104, 22 beB
100 0.10 58.4642.63 abAB 1 244.864-196. 33 abAB 64.014+2.66 abAB 1 018.924160.93 bAB
150 0.10 53.6842.81 abAB 1 554.704144. 31 aA 57.0641. 38 beBC 1 353.43+136.88 aA
200 0.10 34.3644.50 cC 734.21+£73.71 ¢dCD 26.7541.55 dD 611.80441.57 ¢dC
50 0.15 60.1644.07 abA 416.45+43.93 deD 54.9142.57 beBC 612.10460. 97 ¢dC
100 0.15 55.89=+2. 32 abAB 812.68+124.07 cdCD 59.5042.54 bB 757.51478. 24 beBC
150 0.15 40.50+2. 54 ¢BC 1 234.30+£120.70 bAB 48.72+3.28 cC 879.93+74. 48 heBC
200 0.15 24.1040. 85 dC 866.85+68.75 cC 26.8842.12 dD 589.06+61.19 ¢dCD
50 0. 20 53.99+2.98 abAB 540.81+51.99 dD 54.6842. 46 beBC 371.62+32.30 dD
100 0. 20 61.4743.43 aA 863.21+92.33 cC 62.97+2.18 abAB 639.844+84.12 c¢dC
150 0. 20 58.7841.14 abA 1220.59+110.17 beB 68.00+1.51 aA 791.27+86. 12 beBC
200 0. 20 53.31+2.14 bAB 1296.91+155.55 abAB 51.09+3.69 cBC 739.90470. 27 ¢BC
50 0. 30 47.41%1.75 beB 318.77+25.32 eD 50.7441.99 cC 339.93433.42 dD
100 0. 30 58.5642.89 abA 703.38+91. 08 ¢dCD 67.714+2.25 aAB 559.66+61. 48 ¢cdCD
150 0. 30 59.7841.48 abA 637.11+68. 21 cdCD 57.714+2.51 beBC 494.31+£48. 26 dCD
200 0. 30 47.3343.16 beB 636.30+30. 08 cdCD 57.0742.23 beBC 516. 354+58. 90 dCD

L BIR AR AR /NG TR KR 22 7 B3 (P<0. 05) s i A KRB F R R 2 F B #H (P<<0.0), FTEM.

Note: Different lowercase letters indicate significant difference at P<C0. 05 level and different uppercase letters indicate significant difference

at P<0.01 level. The same below.
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% 4 R0 50, 6-BA JFiig ¥ i 5~10 mg/L
B B 22 W R SR B B 2 TR IR DL S mg/ L B
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6-BA Jii itk FE =10 mg/L B, 7 Ma 2= 46k i & 2R 3
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Table 4 Effects of plant growth substances on germination and pollen tube length of two plum varieties
A KR ) J e g/ e pE 2 Fengtang plum FH W2 Qingcui plum
Growth (mg+ L ) BB RE % TR K TR R% % TR K
substance Concentration Germination rate Pollen tube length Germination rate Pollen tube length
CK1 53.3840.85 ¢B 875.49+99.43 aA 59.84=+4.55 aA 980.964112. 97 aA
10 71.44+2.38 aA 602.83+54. 96 bB 58.7342.90 aA 525.204-44. 13 bB
NAA 20 74.03+1.58 aA 380.40+16. 46 cC 48.90+2.07 bB 390.154+29. 14 ¢C
30 70.0741.58 aA 317.60+27.10 cC 43.28+2.55 bB 374.59422.37 ¢C
40 58.9741.90 bB 308.59+21.84 cC 36.3141.67 cC 358.20435. 46 ¢C
CK2 50.2743.69 cC 898.45+100. 65 bB 48.18+5.91 bB 956, 924148, 94 aA
20 62.95+2.75 bB 1511.89+111.45 aA 54.6043.18 abAB 1 217.08+123.72 aA
GA; 30 73.3742.39 aA 1 159.90+£120. 14 bAB 61.09+2.13 aA 1 111.77£102.98 aA
50 69.23%1.09 aAB 1425.58+£126.04 aA 57.74%1.16 aAB 1242.11£120. 04 aA
80 70.61+1.79 aAB 969.00+93.69 bB 58.237+1.36 aAB 1 029.87+96. 43 aA
CK3 50.27+3.70 cB 1091.27494.02 aA 54, 7345.27 aA 956.254108. 29 aA
5 69. 68+ 1.89 aA 750.59+68.10 aA 55. 06+ 1. 24 aA 611.94435.98 bB
6-BA 10 67.5141.83 abA 862.50+56.29 aA 42.16+2. 81 bB 475.21+£32.09 cC
15 61.70£2.34 bAB 784.55+71.12 aA 32.364+1.12 cC 418.24+23.79 cC
20 56.1843.02 beB 397.67+29.42 bB 23.94+3.18 dC 252.74+24.16 dD

2.3 AEMEAXITEESEHBELZENI I

AN [R5 Ty 2Ok bl 2= L i 2R AR R W R R
R E 1 . B SRR ST,
W P[] 14 SEE A, 2 ol 2 ) 6 R Wi R 2R 34 8
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Changes of Fengtang (A) and Qingcui (B) plum pollen germination rate under different storage methods
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PR AR T T3 T kA K,

A 5% 2% B L A B O NAA (K30 mg/L)
6-BA(<C15 mg/L) A LLAi2 iff e W5 2= 46 by 0] % s ir A3
NAA 4B K 10 mg/L LA E Y 6-BA 4b2, Y6 B 3%
T R 2 e B A 1 AR K. U] NAA I 6-BA 7
T LT v R PR DN AR B I AR R e W 2R AR R i R
R AE Y — 5 3 D0 A 3 B AR
fREM7 L M E AR S, —F AR
APV A B A A AR A A 0 B 5T A
AT R 6-BA RBAR UEAE R B & Ll — i
L ) 0 900 440 1 D 5 T 29 2 iR A5 A BR 2 b 1
SN Ry A BT vk B NAA X468 W &k FAE By 45
A K TG B S A A 5 6-BA 23 3 B & (H S H R
VR BE AT DU HF AR A P 3k S A 5 R R T
NAA . 6-BA A [F] AH 9 I 1) 52 Wi R0 A7 76 38 K 22
S AR h NAA FI 6-BA 4b B X575 s 2= 1 46 8
W7 & FAE B 5 K TE A2 E A S 3 5 R0 455 1 iF
FEEER AL . TEAS BIF 5% 0T 2t Vi B Y L N, G A BT
DA 25 40 F e W 2 A8 M W k. B OHC AR vk B Ol 20,
50 mg/ L B 46k 45 K B AT B S 3 AR AR L X
5 Sun EHER LB AR AL, TR,

AR X GAy ot e B 5 B AT A i s 38 O 3 Rk
JEE B R 0 L o L2 O 32 S 400 o e 2 A B 17 A R A By
EMEK M GA, iR,

AT 858 Wi R AR A ) AR A A RE PR T AEL )
BRI SR W B ER G 2 IR AR i A R AL A
B A RE T HE O M AN AL RS T . ALK R
JE R B A5 2N ORI A% 1 AR R A I T A X B
SE KT IS RE RE UM S8 1. LAAE A A8 1 3 O T A5 0L
AR . REMERR PFAN LR TG T HOSRBE . DA I . A
T AE R B K MR A AR R B B IR R A oy b S T s
R 20 80 50 meg/L 19 GAy BCUE 57 WL 70 3 bl
ZEAE W HEAT W . W] RE T LA v e 2R B BB 32 K
B A HIX R I A W EE . BAROR B 1
PEAT P P 356, L B 1 R [ B B R
pH 45 [ [A] 2056 52 i PR 22 02 A% 0

AE R I B 2o T v MR R A R A A 0 A0 A T
s ANWEH AE AR A B0 J5UA 8 IR W) B T BOAE
A SEA I T B L TR R T R B R I 2%
PEA D) 5 28, e rp Il B8 2 B2 W) 46 4 77 i ) T
FINZR . 2R W] B ARG B2 7T A A% K
A FF A2 AL 3 L ¥ VR R A AR R AR
A7 S BEAE < AE B 73 i > AT BE S B AR B9 i B R AR T AR
o B P 5 B2 S A R N L D TSR
o SR AN AL A5 BT AR DA SE T AR R 7 A
XoF K 22 B W) A 3 R i T8 JEE R S W AR A I ) Y
PR A R R R AR T A
Ho I i B 5 20 B 45 R 45 R SR D TR 4
TRAFBEA R i I A b B 4B R 0. AE R BT &
Ao e R R O BE R TR B AN FE A A IR AR )
PEBE S W 5 14 1 R & [ IS 8 £ 3 DG 114 35 52 9 JEE 4
FrE— R E S ARE . 286 700 2248 1 £
7 LA RE N 6 B DR A7 ROR J 0y BRAE L 3R HLBEAT A%
B AR W A 3R 9 T 3 T 2 2 O R 1] g L AT ]
WU DR A T 5 L 2 S I 450 O (8 o T[] 2 A 1k 0 R
TV B o E G T RO £ AR IR B R X I A 1
FLIE L DLRCHOE R AN ST T AR R IR e R R )
JR AT AR A5 A o B — PO

(5% k]

C1] 0 5 XA 5k . 22 A0 B R 1 7 A6 7 SR R &
PRAE DRI 185 it F 58 [T ], Bk B 4%, 2010, 38 (9) : 4477~
4478.

Liu N,Liu W S, Zhang Y P. Dropping regular and protecting
measure of flowers and fruits on new apricot and plum varieties

[J]. Journal of Anhui Agriculture Science,2010,38(9):4477-



553 5]

5 o 45 SRR A5 4K b B A 1 e R ) AR AT AT 5

129

[2]

(4]

(5]

L6]

[7]

(8]

9]

[10]

[11]

4478.
SN Ay AT SEARE S AR A [ 2R 500 X 35 G A % i 9 36-3
BRAEGER B2 (1], Wbl B24,2017,56(24) :4793-4795.
Ai X Y,He H P,Gong L. Z,et al. Effect of different fruit pro-
tecting treatments on protecting flowers and fruits of Youpan
36-3 in the protected cultivation [J]. Hubei Agricultural Sci-
ences,2017,56(24) :4793-4795.
RIPRE L T30, BE I, S Bk AN B 1R B & A B 3R L g
(1. SR 2231 2008, 25(6) : 941-945.
Wu K Z,Xiao Q W, Liao Y H,et al. Study on culture media for
walnut pollen germination in wvitro []J]. Journal of Fruit Sci-
ences,2008,25(6) :941-945.
BT ELECLIRE R . H AR S AL R o B i R 8 57
Bt o B W ek BREAY (D). & VR ARBF T, 2018.36 (2) : 154~
160.
Li Q H,Jiang W L,Xu T L,et al. Selection of pollen in vitro
germination media and pollen germination process of Malus
floribunda [J]. Nonwood Forest Research,2018,36(2);154-
160.
Wei Y J.Li W W,Feng B B,et al. Study on the flowering bio-
logical characteristics of Prunus domestica X Armeniaca []].
Agricultural Science &. Technology,2016,17(3):577-583.
X el L B PR L B AL 5% 2 A R AR 0 0 BT R M AT Y
L), ek B2 ,2010,38(9) : 4507-4508.
Liu H C,Jia W Q,Jia G R. Studies on pollen viability and stor-
age characteristics of Prunus ceraifera [J]. Journal of Anhui
Agriculture Science,2010,38(9) :4507-4508.
BAER L EF Y W RS AN R 2R B A R R T 5 X RR
A AT T sz [T, V9L 2% iR, 2007, 27 (11) : 2251~
2256.
Li X Q,Li X Z,Si F Y,et al. Effects of storage conditions and
plant growth substances on the activity of Cerasus humilis
(Bge. )sok. pollen [J]. Acta Botanica Boreali-Occidentalia Sini-
ca,2007,27(11):2251-2256.
WG E. YRR R vk T BB AR o mg e [T fE
WAk, 1993.10(2) :60-62.
Hu S Y. Experimental methods in plant embryology: [ . Deter-
mination of pollen viability [ J]. Chinese Bulletin of Botany.
1993,10(2) :60-62.
B &0 IR AR BRE S JCIEARA 2 TR R B AT & K A
A WESE L], PUACAE Y4, 2014,34(2) : 341-348.
Qian X, Liu F,Niu X L,et al. In vitro pollen germination and
storage conditions of Calanthe tsoongiana [ J]. Acta Botanica
Boreali-Occidentalia Sinica,2014,34(2) :341-348.
Che D,Fan J,Wang J. Study on optimization of the culture medi-
um for oriental hybrids pollen germination [J]. Bulletin of Bo-
tanical Research,2003,23(2):178-181.
BT INEN 2 RS WL 7 A SRR B B AE R
W2 AR PE [V ALk 242, 2010,25(82) - 123-127.
Wei G Q.Sun Y G, An M, et al. Determination of the pollen
number and pollen germination rate of seven sweet cherry va-

rieties [ J]. Acta Agriculture Boreali-Sinica, 2010, 25 (S2)

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

123-127.

LAY /N XTI, G5 AT W 22 20000 o il & B FE I
P ()], BRMR S 3R BE 2442, 2019, 39(5) : 454-459.

Xia C Y, Xie X M, Liu J F, et al. In vitro germination and
storage characteristics of Arundina gramini folia pollen [J].
Journal of Forest and Environment.2019,39(5) ;:454-459.
MRS, Bk &L E B, A B IR IR A 40 X AT B R TR
KA E AR [T 36 500k R 2% % 4. 2007, 29
(1):47-52.

Tian C T,Lit H F, Wang F,et al. Effects of media components
on in vitro pollen germination and pollen tube growth of Pi-
cea wilsonii Mast []]. Journal of Beijing Forestry University,
2007,29(1) :47-52.

BRI oI & IR R U TR AR AR AL i K ke PR T [ o
JE MR B ), 2017,32(2) . 170-173.

Hu K X, Zhang X M, Zheng Y F. Characteristics of pollen
germination of Primula obconica [J]. Journal of Northwest
Forestry University,2017,32(2) :170-173.

P WUAE AR PN Bt S RIS 2 AR R B R R AE B A AR
Kysgm [T, 2R+, 2010,38(14) : 7238-7239.

Yang S J,Mao G L, Sun C. Effects of calcium and boron on
pollen germination and pollen tube growth of Aloe vera L.
var. chinesis [ J]. Journal of Anhui Agriculture Science, 2010,
38(14):7238-7239.

INERBE LT B R A R IR B 3R A5 R X A A A W R A A
Ky L. 888l K% . 2012,35(3) :173-177.

Sun H Y,An X Q,Liao K,et al. Influence of different culture
conditions on germination and growth of pollen from three
Xinjiang apricot varieties [ J]. Journal of Xinjiang Agricultural
University,2012,35(3) :173-177.

I IR A VA S O I R O TR LY i S A i 2
g LI, = R 77 2R . 2009,38(2) : 34-35.

Xie P,Tan X F,Li F D, et al. Determination of pollen mass
and pollen germination rate of six species of apricot [ J]. South
China Fruits,2009,38(2) :34-35.

CART LR A WAL MR SRS AR A 0 g B Sk TR
WEFE [ bl 242241, 2008, 31(5) :57-60.

Peng W X,Feng D L., Zheng H,et al. Studies on pollen viabili-
ty and stigma receptivity of Prunus salicna [ ]J]. Journal of
Hebei Agricultural University,2008,31(5) :57-60.

BEBR I, T 4 0, 5k 2 70, 5. = A2 R AR R B IR & etk
Fbaie e (1] RIETLR R, 2015(12) :11-14.

Xue X M, Wang J Z,Zhang A N, et al. Pollen germination
characteristics and conditions selecting for three plum varie-
ties [ J]. Heilongjiang Agricultural Sciences,2015(12):11-14.
JE B4 32262 TR S . A A A RS g 56 A A AR R B
K BAERY A BRI L], ) AR AR M B2 2010, 37 (4) - 70-
73.

Zhou R J,Peng X Z,Zhang L L,et al. Effects of plant growth
regulators on pollen germination and tube growth in plum

[J]. Guangdong Agricultural Sciences,2010,37(4) ;70-73.
(F#% 137 7



%51 EN

AT T S AT Y RS R R R S AL 137

(18]

[19]

[20]

[21]

[22]

W SO ik AR A R 52 0 L IR B AT S0RE 43 1 WF 5 5 0T A
[DJ. 747 : K%, 2012,

Yang W J. Study on reproductive characteristic of Poapraten-
sis var. Anceps Gaud. Cv. Qinghai [ D]. Xining: Qinghai Uni-
versity, 2012,

SR gk R SRS HE, S LB B A AT R SRS )
hE SR [T R AL, 2013,26(1) :209-212.
Cai G J,Zhang G Z,Zhang B L,et al. Effect of N,P,K on Chi-
nese wolfberry fruit sugar and carotene content [ J]. South-
west Journal of Agriculture,2013,26(1):209-212.

B SO ERETE. R0t Ak b e A i R 43 A Ak A B
g8 [JJ. 4675 b 2:,2011(9) :187-190.

Li HX,He W S, Wang X J. Study on moving discipline of Ly-
cium barbarum L. leaf in salty soils [ J]. Northern Horticul-
ture,2011(9) :187-190.

BB PR MAL B P AR A AR R TML U T RN
M4t ,2003:26-128.

Hu Z Q. Comprehensive cultivation techniques of high yield
and high efficiency of medlar [ M ]. Yinchuan: Ningxia
People’s Publishing House,2003:26-128.

WL AL B BE SRR S A B A F R BE S (D] R -
THK2.2018.

Chang S G. Study on the nutrition regularity and rational fer-

tilization techniques of Lycium barbarum [ D7]. Yinchuan:

[23]

[24]

[25]

[26]

Ningxia University,2018.

SR 7R R SRS, A5 T T A X A A A K 45 S Rt
NPK & & f#m [J]. Aol 58 AR . 2012(7) :22-24.

Cai G J,Zhang G Z,Zhang B L,et al. Effects of formula ferti-
lization on the growth and leaves’ NPK content of Chinese
wolfberry [J]. Silvicultuer & Management,2012(7) ;22-24.
JAOHEL R kL BRk B MRS R SR B DB SR A
AEF A KL R R B e [T, Al B 058, 2007(3)
63-66.

Zhou P,Guo R,Zhang Z P. Progress of the variations in nutri-
tional components and influencing factors during the {ruit de-
velopment of Lycium barbarum L. [J]. Journal of Agricultur-
al Sciences,2007(3) :63-66.

kAT T SCAT . BRI A A R R SR B A R 3R 4y T R
WAITSS (1], B2 %4 . 2006,33(3) 1 466-470.

Zhang Z Y,Ma W Q. Studies on the requirement and accumu-
lative trend of nutrient in wine grape ‘Cabernet Sauvignon’
[J]. Acta Horticulturae Sinica,2006,33(3) :466-470.

o LR 5 AE KIS — AR AR i A A 7
FAKHEA R s m) [T, Rl B4 ,2019,25(6) : 72-75.
Yang L,Nan X X,Wang H.et al. Effects of integration tech-
nology of water and fertilizer on yield and water and fertilizer
utilization of leaf utilization wolfberry [ J]. Tianjin Agricultur-

al Sciences,2019,25(6) .72-75.

(E#EF 129 70

[21]

22]

[23]

[24]

XM WELBR MR SE. E NEZR AR AT O NS B 5
LI v gl K 24244k . 2014,32(3) : 288-292.

Liu J,LiJ,Chen D,et al. Study on the storage of pollen viabil-
ity of Qingcui plum [J]. Journal of Sichuan Agricultural
University,2014,32(3) :288-292.

Sun H Y, Liao K, An X Q, et al. Influence of plant growth
regulators on pollen germination and growth of Xinjiang apri-
cots [J]. Agricultural Science & Technology,2013,14(2) .
262-268.

KO BRI TE. 3 BT A AL B A B R RS 1
WFEE [T A el K24 %41 . 2013, 36(5) :43-47.

Zhang Q,Li B H,Peng W X. Pollen in vitro germination and
storage conditions of three species of Syringa [J]. Journal of
Hebei Agricultural University,2013,36(5) :43-47.

ol F LB SCIR. AR ALK AR TG 0 B R R PE R BT T [T )L K

[25]

[26]

[27]

Hegelh B ,2013,19(5) . 5-8.

He L, Jia W Q. Study on pollen vitality determination and
storage characteristics of Prunus japonica Thunb [J]. Tianjin
Agricultural Sciences,2013,19(5) :5-8.

FLR HWIF . EEE & WAF X AR AE R T 1 0 52
w17, 4675 25, 2013(10) :147-150.

Yu A M,Yang J] F,Zhan R T.et al. Effects of storage condi-
tions on pollen acitivity of Amomum wvillosum [J]. Northern
Horticulture,2013(10) : 147-150.

Daher F, Youssef C, Geitmann A. Optimization of conditions
for germination of cold-stored Arabidopsis thaliana pollen
[J]. Plant Cell Rep,2009,28(3) :347-357.

Franchi G G,Padni E. Pollen hydration status at dispersal:cy-
tophysiological features and strategies [ J]. Protoplasma,

2001,216(3/4):171-180.



