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in vitro Pollen Germination and Storage Conditions of Calanthe tsoongiana

QIAN Xin',LIU Fen®,NIU Xiaoling® , WANG Caixia' , TTAN Min'"
(1 Research Institute of Subtropical Forestry,Chinese Academy of Forestry, Fuyang, Zhejiang 311400, China; 2 South China Bo-
tanical Garden,Chinese Academy of Science,Guangzhou 510650,China;3 Administration Bureau of Tianmu Mount National Na-

ture Reserve, Lin”an,Zhejiang 311311, China)

Abstract: The effects of medium components and culture conditions on pollen germination and pollen tube
growth of Calanthe tsoongiana T. Tang et F. T. Wang in Tianmu Mountain were studied by in vitro cul-
ture, which was also used to investigate the pollen storage capacity. The stigma receptivity was estimated
by benzidine-H, O, method. The aim of present study was to screen the ideal culture methods and storage
conditions for C. tsoongiana pollens, which would lay the foundation for the research of its germplasm re-
sources preservation. The results showed that: (1) The optimum culture medium for pollen germination
consisted of 200 g » L™ ! sucrose,50 mg « L ' H;BO, and 40 mg » L™ ! Ca(NO;), « 4H,0O,in which the pol-
len germination percentage was nearly 81. 71% and the average pollen tube length reached 247. 42 pm after
48 h incubation under the optimum culture conditions involved pH 5. 5~6. 0 and 25 °C. (2) Germination
rate of dried pollens still maintained at 48. 58% after 360 d storage under —80 °C. (3) The stigma receptivi-
ty of C. tsoongiana could last 5 d after blooming, but the pollinarium kept a certain viability (28. 96 % ~
81.71% germination rate) during whole florescence. However, both stigma receptivity and pollen viability

declined significantly with the extension of time after blooming.
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Fig. 1 Effect of sucrose concentration on pollen
germination rate and pollen tube growth in vitro
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difference at 0. 05 level. The same as below

2.1.2 W FE—EREEN, T ERE L IE R B &
RN K B B 5 0 ok 1) T o G L 4
Tk R R A R KT R A i R A (R 2D
MR Ry 40 mg o LTI AE Ry W K AR ALK
KR K (43 B h 60, 01% Fl 205. 66 pm) . & X B
LR FRIE PR T ININ R (2. 69 f5 A1 1. 86 5, {H
5B Ry 50 mg « LV EF 1R B B & R AN AL R A K
FE 25 SRR B8 (P>>0.05), P& L W 1 1) d Ak vk
FEH 40~50 mg« L',

2.1.3 4§56 ESXJCHEARA 2L AR 0 R R 5 AR
B 1) 5% M 5 B AH 2 AL, AN I ik 9 L L S
FERS WA 2 A2 UE A (I 3) . Y AS B Tk ol 40
mg « L VB IERY B K S d i B 54. 3100, Ry ) R4
B 2. 01 A%, A6 A 45 < B2 09 B K (201, 01 pm)
KRR B T BE R 50 mg + LB, AR TE

[ #j & % Pollen germination rate
70 EER 1E8 % K Pollen tube length - 250

a
60 | 2 aba
. et {200 =
= =3
S50+ =
FE 150 5%
™ =40 F Y g
=2 g
T - i3
L2307 10053
~E2 5
&) 50 S
10 b ~
0 0
0 10 20 30 4\10 50 60
H,BO, k&
H,BO, concentration/(mg * L™")

2 B ER W B T A B i K R SAE M A AR A B i)
Fig. 2 Effect of H;BO; concentration on pollen
germination rate and pollen tube growth in vitro

[ #j &K% Pollen germination rate
70 EE (U E K Pollen tube length 55
60 aab g
. ¢ o Tq200 =
250 a0 S
PNE "
w4 ¢ & 150 5
=.8 . &y
= =
%jg 30T 10055 2
TS0t =
) 50 =)
10t .
0 0

0 10 20 30 40 50 60
Ca,(NO,), * 4H,0 W £
Ca,(NO,), * 4H,0 concentration/(mg * L")

P35 ok B X AR B R % T AR A A 1 5
Fig. 3 Effect of Ca®" concentration on pollen

germination rate and pollen tube growth in vitro



344 [T A i N // M= S 34 4

5 BT BE g 40 B 50 mg « LOVEE L AE R KRS
W ERKENZRIHAEE(P>0.05 ., FHILIGHE
B 22 A6 M W K 110 JRc ol % B VR BE VR B L 2 40~
50 mg « L1,
2.1.4 SR TESCIWKBLIGHE N AR
R JC B R 22 AR W RS AR A KR R 5 e 3
AN (P>0.05),
2.2 RENEZEMBAHLIREEFENRE
TE LD 7 S5 Y JE Ak b 0 B TG B AR A 24 TR
oy B AR I 552 T 658 R TR 0 TR R i TR T SR
LB, SR 3 W R AEH S R D, g%
S HT S R W 25 S A 2 A DXL Oy R R RN R (P
<<0. 01), AR £ M PH &R 8] 1Y 52 HAFE A B 3% (P
=0.05) . HFHIZIESE 2 B Aott— A0 9 F- J7 FEL
Bt o 5 R R W TR 22 480 W & 567 J7 R B

HA IR R 20 & 200 g« L' FEHE.50 mg « L
H,BO, #1140 mg + L' Ca(NO,), « 4H, O, {HIL4H &
FEIEAS I IR . 3R 1 i fEd A 20 5. /)
200 g+ L' R 50 mg « L' H,;BO, i1 30 mg « L7!
Ca(NOy), « 4H, O, 7R ARG FR H A A 3 m
T 200 g+ L' EEME .50 mg » L H,BO, fl 40 mg »
L' Ca(NOy), « 4H, O 3k — 2 525, 45 5 W ik 40
BRI A A MAEH 1 2 % (79. 0820) &5 20 5 B R 3L
HBABEERE(P>0.05), (AR . 454%EEETF
PP ZR S 2 A TO RN 22 1A B A s AR Y e A
B3 A0 200 g« LV ERE .50 mg + L' H,BO,
M40 mg » L' Ca(NO,), « 4H, 0,

2.3 EFEZFGWNEERE=NBEFEFNZMN

2.3.1 EzRetiE K 4 FTRLE W B RN
48 hivf, TCHE IR = AE B B K R 5EME K ERE

Rl TEFEZEMHRHNETIRER

Table 1 Pollen germination rate and tube length of C. tsoongiana in orthogonal test

. s e WA At e i
: /(g LD gL /img:* L percentage/ %4 length/pm
1 0 0 0 0 0
2 0 20 20 0 0
3 0 30 30 0 0
4 0 40 40 0 0
5 0 50 50 0 0
6 100 0 20 32.76 123.98
7 100 20 30 41. 81 146. 08
8 100 30 40 56.07 167. 83
9 100 40 50 59. 82 173.04
10 100 50 0 49.17 135.53
11 150 0 30 58. 66 176.12
12 150 20 40 61.09 178.91
13 150 30 50 63. 87 188. 69
14 150 40 0 65.76 179.02
15 150 50 20 65.98 167. 81
16 200 0 40 52.08 176.09
17 200 20 50 63.94 181.72
18 200 30 0 61.1 183. 21
19 200 40 20 72.07 207.77
20 200 50 30 78.68 226.16
21 250 0 50 42.76 150. 06
22 250 20 0 47.93 165. 11
23 250 30 20 55. 06 178.09
24 250 40 30 65.73 182. 46
25 250 50 40 66.18 186.01
MS 1 4351.06 829. 88 20. 94
F 95.56* 5.53"” 0.14

Moo FORTE 0,01 KP4 8 3%,

Note: * * means the difference is significant at the 0. 01 level.
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Table 2 Pollen germination rate of C. tsoongiana under different storage conditions

£ ¥ B & % Germination rate/ %

i 7 [
Storage time/d 25 C 4 C —20 C —80 C
0 81.71+2. 52a 81.71+2. 52 81.71+2. 524 81.71+2. 52a
10 0. 0040, 00h 16,63+ 1. 78g 74.6643. 09b 78.3641. 33ab
30 0.0040. 00 h 0.0040. 00 h 72.91+1. 98b 76,2143, 18ab
90 0.00%0.00 h 0.00%0.00 h 58.06=+4. 88d 65.67=+4.05¢
150 0.0040.00 h 0.0040.00 h 48.1342. 06e 57.38+2.26d
360 0.0040.00 h 0.0040.00 h 26.61+1.99f 48.58=+2.95¢e

TE U5 T Y A [ S B 3R 22 5 08 5 2 K OF (P<0. 05).,
Note: Different letters alongside of data indicate significant difference
x3 TEME=ZMEHBENSELTRYE
Table 3 Pollen viability and stigma

receptivity of C. tsoongiana

F K H LAY HE Sk T R4
Days of flowering/d Germination rate/ % Stigma receptivity
1 81.71+2.52a ++
2 78.61+3. 44ab ++
3 76.11+2.09ab ++
4 73.98+2.62ab +
5 72.23+1.66bc +
6 67.39+4.81cd +/=
7 65.55+2.76d +/=
8 61.02+1.69d +/=
9 18.10+3. 89e -
10 36. 0342, 781 -
1 28.96+3.75g -

AR RN AR EER BB E K (P<0.05):++. HE
SR AT REME s . B TR/ — L M S B — R AT,

Note: Different letters alongside of data indicate significant difference at 0.

05 level; + + means high stigma receptivity; +/— means some stigma have
receptivity; + means normal stigma receptivity; — means no stigma receptivi-
ty.
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