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POLLEN VIABILITY AND VARIATION IN CATHAYA ARGYROPHYLIA
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Abstract Aims  Cathaya argyrophylla is one of the most endangered conifers endemic to China. Previous
studies showed that this species was characterized by unusually low fertility and high embryonic mortality
which may be factors leading to its endangerment. Because knowledge of pollen viability is important for suc-
cessful reproduction of plant species we investigated pollen viability in natural populations of C. argyrophyl-
la.
Methods We collected pollen samples from 16 individuals of seven populations in two locations Dayaoshan
DYS in Sichuan and Huaping HP in Guangxi. We evaluated pollen viability using the TTC method and
analyzed its variation based on ANOVA.
Important findings Pollen viability of C. argyrophylla is comparable to other gymnosperms. Viability was
stable in dry and low temperature conditions and the optional sucrose concentration for pollen germination was
about 13% . We found low variation of pollen viability among individuals within populations p >0.05 but
significant differentiation between populations within regions and among regions p <0.05 . The pollen viabil-
ity of C. argyrophylla is normal and thus not likely relevant to its endangerment. We proposed artificial cross-
ings between genetically distinct populations as a potential conservation strategy for the population recovery of
this endangered species.
Key words Cathaya argyrophylla pollen viability endangerment conservation

*

2006-07-21 2007-01-20
973 * " (G2000046805
KZCX2-YW-414

Author for correspondence  E-mail gesong@ ibcas. ac. cn

E-mail of the first author wghwcas @ yahoo. com. cn



1200

31

Meffe & Carroll 1994

Dafni & Firmage 2000 Ramsey & Vaughton
2000 Pflugshaupt et al. 2002 2004
2003 Pinus

squamata

2004
Cochlearia bavarica

Paschke 2002

Winsor et al. 1987 Walsh &
Charlesworth 1992 Mitchell 1997

Cathaya argyrophylla

I'm 5 000
2000 2 000
1994
1990
1992 2004

1998
2000

' Ge et al. 1998

1998

1998

TTC
1
1.1
2003 2004
Dayaoshan DYS
Huaping HP
7d
1~2
DYS 5 HP 2
1~5
1~6 1
5
DYSI DYSI-1-1 DYS3 DYS3-1-6 DYS4
DY$4-1-3 DYS5 DYS5-1-1 DYS5-2-1
1.2
TTC
1993
Lansac et al.
1994
4 °C 2~3h
4 C 24 h
TTC
1993
37 ~38 C
1h
lh

1 Wang HW Ge S 2006 . A phylogeographic study of Cathaya argyrophylla. Molecular Ecology —in Press



1201

16 x 10

4 ~10

400 ~ 600

x 100%

1
Table 1 Pollen samples of Cathaya argyrophylla collected in
the study and their viability

Population Individual Nof.loi)iezale P()M:te:;::hty
1 DYS1 DYSI-1 4 84.4~92.8 87.9
3 DYS3 DYS3-1 3 89.3~92.7 91.5
4 DYS4 DYS4-1 5 86.7~93.0 90.1
DY$4-2 1 86.9
88.5"
5 DYS5 DYS5-1 3 85.4~86.9 87.7
DYS5-2 3 90.1~95.2 92.4
DYS5-5 6 85.9~93.4 90.9
DYS5-6 5 89.1~92.9 91.2
DYS5-8 3 90.2~95.9 90.3
90.5"
7 DYS7 DYS7-1 1 98.1
10 34 91.3
Total or average in
DYS
1 HP2 HP2-1 3 95~96 95.7
HP2-2 3 92~96 94.0
HP2-3 3 92~95 93.3
94.3"
2 HP3 HP3-1 3 9 96
HP3-2 3 95~97 96
HP3-3 3 95~97 96
96"
6 18 95.2
Total or average
in HP
16 52 93.3
Total or average
in species
* Average value of pollen viability
20 ml
8 ml 1993
24 ~ 28
C

300
x 100%
1.3

SPSS 10.0.1

2.1

5.2% 1 DYS1-1-1
8.3% DYS5-1-1 2.3% DY$4-1-
3 DYS5-2-1 5% DYS3-
1-6 6.9% 45d

6.5% DYSI-1-1
12.4% DYS3-1-6 DYS4-1-3 DYS5-1-1
DYS5-2-1 6.6% 5.6% 2.5% 4.9%
390 d

80%

100

90 -

80 F

70 r

50

WMIES Pollen viability (%)

1 3 5 7 9 11 45 180 390

iffE] Time (d)

—&—DYS1-1-1 —M—DYS3-1-6 —A—DYS4-1-3
-3 DYS5-1-1 —H—DYS5-2-1

1
Fig.1 The change of pollen viability with time

DYS5-2-1 5
2 1 Pollen samples come from Dayaoshan. The first
number stands for population the second for individual the third for male
flower. For example DYS5-2-1 stands for male flower 1 of tree 2 in popula-

tion 5
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