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Characteristics of pollen germination and pollen
tube growth of Magnolia delavayi

LI Fo-Lian"”, XU Hai-Yan’, GONG Xun’, WANG Shi-Yu'"

( 1. College of Horticulture and Landscape Architecture, Yunnan Agricultural University, Kunming 650201,
China; 2. Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China )

Abstract: Magnolia delavayi (Magnoliaceae, Magnolia) distributed in Yunnan, southwestern Sichuan and Guizhou. As
an evergreen arbor or large shrub plant, M. delavayi plays a significant role in garden landscaping and courtyard green-
ing, and is also an important breeding resource. There were report on the pollen germination of M. delavayi, which was
the key factor to the success of the hybrid breeding. To investigate the optimal cultured conditions of pollen germination
and pollen tube growth of M. delavayi, the hanging drop method were used to culture fresh pollen grains of M. delavayi in
liquid culture mediums with different concentrations of sucrose, boric acid under distinct temperature and lightness gra-
dients. The results were as follows: (1) The most suitable temperature of M. delavayi was 27 C. (2) Under light and
dark condition, the pollen germination rate of more than 16% , when the best concentration of sugar culture was 5% and
the best concentration of boric acid was 0.001%. (3) Combined action sucrose and boric acid could be effectively promo-
ted the pollen germination and pollen tube growth. The optimum liquid culture medium for pollen germination and pollen
tube growth of M. delavayi contained 5% sucrose + 0.001% boric acid under light, in which pollen germination rate was

41.27% and the length of pollen tube was 281.49 pm; the appropriate nutrient liquid included 5% sucrose + 0.01% bo-
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ric acid with pollen germination rate reaching 45.71% and 254.00 pum of the pollen tube length under the dark

condition. The results discovered in this study will be useful for further artificial breeding and exploring germplasm re-

sources of M. delavayi.
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Table 1  Different treatment combinations of media
for pollen of Mognolia delavayi

RERVR RS Bl ER VR B PEMEV R B ER VR B
AEFH4H 4 Concen- Concen- KbHEZH4A Concen-  Concen-
Treatment tration of  tration of Treatment tration of tration of
combination Sucrose  boric acid ||combination sucrose  boric acid

(%) (%) (%) (%)

1 0 0.000 13 8.0 0.000

2 0 0.001 14 8.0 0.001

3 0 0.010 15 8.0 0.010

4 0 0.100 16 8.0 0.100

5 2.0 0.000 17 10.0 0.000

6 2.0 0.001 18 10.0 0.001

7 2.0 0.010 19 10.0 0.010

8 2.0 0.100 20 10.0 0.100

9 5.0 0.000 21 15.0 0.000

10 5.0 0.001 22 15.0 0.001

11 5.0 0.010 23 15.0 0.010

12 5.0 0.100 24 15.0 0.100
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Fig. 1 Dynamic change of pollen germination

rate under 5% sugar concentration
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Fig. 2 Pollen tube length of M. delavayi cultured for
8 h under different sugar concentrations in the dark
Different small letters represent statistically significant differences
(P< 0.05) ; different capital letters represent statistically highly

significant differences (P<0.01). The same as below.
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Fig. 3 Pollen tube length of M. delavayi cultured for

8 h under different boric acid concentration in the dark
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Table 2 Pollen germination rate and pollen tube length of M. delavayt under different sugar
and boric acid concentrations cultured for 8 h under light and dark conditions
L o sy g
KR Pollen giﬁﬁﬁite (%) Pollcniﬁfg?zrtf (pm)
Treatment
combination SR Light culture W47 9% Dark culture JEREFE Light culture 4 9% Dark culture
1 6.47 + 1.10efghEF 11.77 £ 1.87cdefgCDEF 88.82 + 3.96 efDEF 105.87 + 6.51 cdefBCD
2 10.55 + 2.95efghDEF 17.04 £ 1.06 bedefBCDE 68.21 + 4.38 efEFG 141.26 + 6.22 bedeBC
3 3.94 + 1.73 fgEF 11.17 = 1.92cdefghCDEF 116.25 + 15.94 deCDE 109.15 + 11.00cdefBCD
4 2.67 + 1.76 gh EF 2.00 £ 1.15 gh F 62.50 + 3.23 efgEFG 45.00 + 0.00 fgDE
5 5.61 = 1.09 efgh EF 11.83 + 1.77 cdefgCDEF 109.90 + 9.96 deCDEF 106.04 + 4.21 cdefBCD
6 14.77 + 4.08 defCDEF 2799 +3.75b B 125.51 £ 7.16 cde CDE 156.96 + 8.88 bedBC
7 22.73 + 2.94 ¢dBCD 19.47 + 4.1 bedeBCD 119.53 + 4.56 cde CDE 173.43 + 9.96 bcABC
8 13.40 + 1.8 defgDEF 11.93 £ 2.72c¢defghCDEF 185.12 + 8.53 be BC 131.38 + 7.50 bedeBCD
9 16.36 + 0.68 deCDE 20.50 + 3.57 bed BCD 112.99 + 13.65de CDE 148.31 = 9.71bede BC
10 41.28 £ 3.54 a A 26.83 £+ 1.83 b B 281.49 = 13.90 a A 199.41 + 16.96 ab AB
11 42.20 £ 6.47 a A 4571 £ 6.14 a A 226.33 + 14.00ab AB 254.00 + 14.85 a A
12 36.75 + 5.82 ab A 6.14 £ 1.25 fgh DEF 226.47 + 8.43 ab AB 127.33 + 15.64cde BCD
13 10.28 + 2.76efghDEF 11.31 £ 0.79cdefghCDEF 124.57 + 14.80cdeCDE 122.10 £ 15.07 cdeBCD
14 10.77 + 1.83efghDEF 22.28 + 1.94 heBC 123.08 + 13.98cdeCDE 126.72 + 9.83 cdeBCD
15 32.11 + 2.78 abcAB 27.14 £ 5.17 bB 213.05 + 10.56 bAB 173.05 + 15.71 beABC
16 28.11 + 6.50 bcABC 8.27 + 2.44 efghCDEF 118.50 + 8.38 cdeCDE 82.50 + 20.16 efCD
17 6.67 £ 1.10 efghEF 9.46 + 1.81 defghCDE 59.11 + 3.68 efgEFG 90.73 £ 6.11 defCD
18 9.58 + 0.42 efghDEF 18.67 = 2.90 bedeBCD 94.55 + 8.60 eDEF 119.69 + 13.10cde BCD
19 8.00 + 2.26 efghDEF 10.33 £ 2.33 defghCDEF 175.43 + 21.3bedBCD 176.63 + 15.98 bcABC
20 3.33 £ 0.91 fghEF 2.38 £+ 0.36 ghEF 91.81 + 11.60 eDEF 126.14 + 8.62 cdeBCD
21 0.00 + 0.00 hF 3.29 + 0.31 gh EF 0.00 = 0.00 ¢G 87.50 + 15.68 def CD
22 0.00 + 0.00 hF 8.16 + 0.96 efgh CDEF 0.00 = 0.00 ¢G 86.25 + 7.37 def CD
23 0.33 £ 0.33 hF 0.67 + 0.41 gh F 25.00 + 25.00 fg FG 93.33 + 47.02 def CD
24 0.00 + 0.00 hF 0.00 + 0.00 gh F 0.00 + 0.00 g G 0.00 + 0.00 g E

M RGE RIS SRR 5.0% B + 0.01% B2
[ A SEHE BT AR 2GS 5618 T 1 E 22 B M &
RAEHE I A KA B IR O R B0 3R 0.84 il
0.83,¥KF 0.515, Bl — & M B E IR LR
24 BEXLEZEMEAZHIZ M

R 22 LR TE 5.0% FERE + 0.01% R 55 55 i)
TEE S0 R ARG %35 8 h IIAERY Bl & R
MEREEE 4 FroR, WREMN 22 CH=E 27 C
BF, AR DR &, W R R T, 27 Cf ik B

1, N 45.67% Bt 27 °C  AERTT & 32 B0, B &
HRHL TR, 30 CH EM KRR, UH 2.94%.,
D753 HT R 25 CH 27 C IR I kK R EFA
W2 ( P>0.05) ,{H55 28 °CH130 °CHILERHH & L
FEAEM B2 5H (P<0.01), 22~25 CHEME S
K T HBEFALE(P>0.05), 27 CHIAEN
AR HKERK N 254.13 pm, ZJ5 M
8 A A R 3 T R T B 2 A5 B L 30 °C BREAE Y A
H 49.82 pm, JrZESrTRI 27 CIF B K R
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Fig. 4 Pollen germination rate and pollen tube length of

Magnolia delavayi at different temperatures
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