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Abstract Through observation of the microstructure of seeds and investigation of seed germination rate under various
treatments factors that influence germination and ecological adaptability of Arabidopsis pumila a Xinjiang-originated
ephemeral plant species were analyzed. Results showed 1 temperature and light had little effects on seed germination
rate. GR of A. pumila implying that the environmental sensitivity of the species in germination stage is relatively low
2 The GR of seeds produced in natural habitat was significantly lower than those from green-house suggesting that
environmental conditions play a crucial role in seed development and consequently influenced the germination of those
seeds. 3 GA3 treatment promoted the germination of seeds produced from natural habitat by increasing the activity of

embryos. GR of the GA-treated seeds was increased more than 50% over the untreated ones 4 Mechanically altering the
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10 Arabidopsis pumila 4311

seed coat to make it loose or permeable to gases such as acupuncturing or cutting or peeling of seeds could increase
GR more than 70% . 5 Both NaCl and PEG-6000 treatments inhibited germination however some non-germinable seeds
germinated after rehydration suggesting that salt and drought could induce seed dormancy of A. pumila in a low degree.

Taken together we conclude that the germination characteristics of A. pumila seeds are highly adapted to its habitat.
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Fig. 1 Exo-morphology and anatomical structure of A. pumila seed
a. 200 x 100pm b.
5000 x 20pum c. 2000 x 2um d. 3
6000 x 2um e. 12x f 12 x
a. The exo-morphology of seed under SEM  showing the shape and appearance of the seed and the particle-like protuberance on seed coat 200 x  b.
Structure of the seed end with germination aperture under SEM  showing the aperture and seed stalk scar 1000 x  ¢. Structure of partial magnified
germination aperture under SEM 5000 x  d. Cross-section structure of seed coat under SEM  showing three layers structure 6000 x  e. Seed coat

under anatomical lens showing the thin seed coat 12 x  f. Embryo structure under anatomical lens 12 x Cotyledon Radicle
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Fig. 2 Effects of temperature and light on seed germination
a. Effect of temperature on seed germination b. Effect of illumination on seed germination
4 17%
3 90% Tukey
p<0.01 3 »>0.05

http //www. ecologica. cn



4314 27

2.5 ~ 100 —
9 a
£ 80
NaCl 200 mmokt L' 8
‘é 60 —
0 5 Tukey g
g 40t
‘F\g— 20
»<0.05 p<0.01 NaCl «
= 0 | 1
NaCl 0 50 100 200
50 ~200 mmol L' GA3 ¥ (mgL )
Concentrations of GA3
NaCl 5
35
z 30
2
= 25 F
2.6 g 20
s L5
5 6 PEG E
NaCl PEG6000 = 05|
0 | |
. 0 50 100 200
6 21.3% PEG 200 mmol L~ GA3 #Ji (mg L)
NaCl 0 Tuk Concentrations of GA3
a ukey
PEG
3 GA3
p< 0.05 p< 0.01 Fig. 3 Changes of seed germination and root length under different
PEG6000 concentrations of GA3
PEG6000 a. Change of the seed germination rate b.
10.6% ~21.3% PEG6000 Change of the seedling root length
6
;\-c\ 100 = — = =
F-'é 80 -
3 g
E 4
&)
20 |
K
1 #g O ]
1 2 3 4
345 Jb#H Treatments
4
5 Fig. 4 Effects of different treatments on seed germination
3 1. Intact seeds control 2. Seeds cut
on coat at two ends 3. Seeds with coat removal 4.
Seeds with acupunctured coat
13
314 3
3 15%

95%

http //www. ecologica. cn



10 Arabidopsis pumila 4315

—o— iiPJFfF Seeds cut on coat at two ends
—a— SERGMF Intact seeds

—a— IR K Recovery after rehydration of
seeds cut on coat at two ends

—— YIAF Seeds cut on coat at two ends
—a— SEBHIT Intact seeds

—a— VI 78K Recovery after rehydration of
seeds cut on coat at two ends

100 100
9 S

< 80 | T w0
8 <
e f&

s £
S 60 - 2
g =
‘g £

E 40| 8 40
M H

ﬁ 20 - & 20
=

= 0

! 1 »
0 0 50 100 200 300 0 10.6 16.5 21.3 255
NaCl 3% (mmol-L™) PEG-60005 & & 43 %1 (%)
NaCl concentration Mass percentage of PEG6000
5 NaCl 6 PEG6000
Fig.5 Effects of NaCl on seed germination Fig.6 Effects of PEG6000 on seed germination
15
13 16 ~18
19
12
100%
20
21 22
References

1 Wang Y. Phenological observation of the early spring ephemeral and ephemeroid plant in Xinjiang. Arid Zone Research 1993 10 3 34 —39.
Wu L Zhang X Wang S M. Study on Germination of Eremurus inderiensis. Seed 2005 24 7 1—4.
Pan W B Huang P Y. The ecology of four ephemeral plants. Acta Phytoecologica Sinica 1995 19 1 85 —91.

A~ W

Koch M Bishop J Mithell-Olds T. Molecular systematics and evolution of Arabidopsis and Arabis. Plant Biology 1999 1 529 —537.

http //www. ecologica. cn



4316 27

10

11

12

13

14

15
16

O 0 W N

11
12
14
15
19
20
21
22

Steppan S J. Phylogenetic analysis of phenotypic covariance structure [ . Contrasting results from matrix correlation and common principal

component analysis. Evolution 1997 51 571 —586.

Pigliucei M Kolodyska A. Phenotypic plasticity and integration in response to flooded conditions in natural Accessions of Arabidopsis thaliana L.

Heynh Brassicaceae . Ann Bot 2002 90 1—9.

Sultan S E. Phenotypic plasticity in plants a case study in ecological development. Evolution & Development 2003 5 1 25 —33.

LiuT Li XY Xiang Q B et al. Study on Variation and Covariation Pattern of Seedling Nutrient Concentrations within and between Populations

of Arabidopsis pumila. Journal of Wuhan Botanical Research 2004 22 3 251 —258.

Zhu X X Gao J F Zhu J B et al. Cloning and nucleotide sequencing of the chitinase gene from Arabidopsis pumila. Biotechnology 2004 14 5

10 —13.

CuiBM LiYX Yue] H etal. Cloning and analysis of a putative COR15a gene in Arabidopsis pumila var. pumila. Journal of Shihezi University
Nat. Sei. 2003 7 2 87 —89.

Luo C LiuT Wei P et al. A study on phenotypic plasticity of Arabidopsis pumila in Xinjiangin different light conditions. Journal of Shihazi

University Nat. Sci. 2004 22 4 149 —153.

Zhang X Wang SM Fan X W et al. Effects with Varies Treatments on the Seed Germination of Arabidopsis Pumila. Seed 2003 4 10

—11.

Imbert E. Ecological consequences and ontogeny of seed heteromorphism. Perspectives in Plant Ecology Evolution and Systematics 2002 5 13 —

36.

Mao Z M Zhang D M. The Conspectus of Ephemeral Flora in Northern Xinjiang. Arid Zone Research 1994 11 3 1 —26.

Mijit H XuJ Claves Plantarum Xinjiang Gensis. Urumqi Publishing House Xinjiang University 2000. 167.

Baskin C C Baskin J] M. Ecological evolutionary aspects of seed dormancy meaning germination studies and Biogeographical and In Baskin C C

and Baskin J M eds. Seed ecology biogeography and evolution of dormancy and germination. San Diego Academic Press 1998. 27 —574.

Venable D L Levin D A. Ecology of achene dimorphism in Heterotheca latifolia 1. Achene structure germination and dispersal. Journal of

Ecology 1985 73 113 —145.

McEvoy P B. Dormancy and dispersal in dimorphic achenes of tansy ragwort Senecio jacobaea L.  Compositae . Oecologia Berlin 1984 61

160 —168.

Yu QL WuB Y. Effects of GA3 H,0, treatment on the activity of deteriorative seeds of 3 kinds of vegetables. Seed 2003 5 72 —74.

Huang P Y. An unnoticed desertification dynamic and its countermeasure. Research of Soil and Water Conservation 2005 12 5 101 —103.

Pan W B Huang P Y. The ecology of four ephemeral plants. Environmental Protection of Xinjiang 1991 13 3 22 —27.

Zhang H B Liu P Liu L H et al. Preliminary Study on Salt Tolerance of Ephemeral Plant Arabidopsis pumila in Xinjiang. Acta Bot. Boreal. -

Occident. Sin. 2007 27 2 286 —290.

1993 10 3 34 ~39.
2005 24 7 1~4.
1995 19 1 85~091.
2004 22 3 51 ~258.
Chitinase . 2004 14 5 10~13.
COR15a . 2003 7 2 87 ~89.
Arabidopsis Pumila . 2004 22 4 149 ~153.
2003 4 10~11.
1994 11 3 1 ~26.
2000. 167.
. GA3 H,0, . 2003 5 72~74.
2005 12 5 101 ~103.
1991 13 3 22 ~27.
2007 27 2 286 ~290.

http //www. ecologica. cn



	10c 102.pdf
	10c 103.pdf
	10c 104.pdf
	10c 105.pdf
	10c 106.pdf
	10c 107.pdf
	10c 108.pdf

