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Effects of temperature and osmotic potential on seed germination of Cleistogenes

songorica and Plantago lessingii |
YU Xiao—]unlg WANG Yan—RDngl’ s, ZENG Yan—]un‘, SU De? (1. College of Pastoral Agriculture Science and

Technology, Lanzhou University: Gansu Grassland Ecological Research Institute, Lanzhon 730020; 2. Grassland Station of Alashan Region,
Inner Mongolia, Bayanhot 750360,China}. Acta Ecaldgica Sinica, 2004 .24(5) . §83—887.
Abstract:Cleistogenes songorica and Plantago lessingii are important native plant species in the north-west desert grassland of
China. and play a significant role in pasture production and vegetation restoration. Research on factors affecting germination of
these species has not been reported previously. A series of laboratory tests were therefore conducted to study germination
response of the two species to temperature and osmotic potential. The temperature regime for both species included 5 constant
temperatures (10, 15, 20, 25, 30 C) and 3 alternating temperature regimes (25/10, 25/15, 30/20C). Additional regimes
were also used: 35/20, 40/20 and 50/20°C for C. songorica, and 20/10°C for P. lessingii. Ten osmotic potentials ranging from
0 to — 1. 8MPa were implemented by moistening germination paper with PEG (6000) solutions.

Results showed that almost all seeds enclosed in the leaf sheath of C. songorica were viable. The germination temperature
range of C. songorica was very wide and ranged from 10 C to 50/20 C, and higher temperature promoted germination. On the
~other hand, P. lessingii seed had a narrow range of germination temperatures, from 10C to 30 C, and lower temperature

promoted germination. The optimal germination temperature was 35/20 C for C. songorica and 20°C for P. lessingii. at which

germination percentages were 34 %4 and 61%, respectively. The reason for the low germination aof P. lessingii is that some of
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the seeds were in dormancy. (Germination declined as osmotic potential decreased from ¢ to — 1. 6MPa, and the declining
tendency in C. songorica was faster than that in P. Jessingfi. Regression analysis indicated that germination percentages (y) of
both species were highly related to osmotic potential (x), which can be expressed by: v,=—10. 976x;+98. 4 (+*=0. 954) for
C. songorica, and y,= —5. 9092, +60. 2{»*=0. 964) for P. [essingii. Plumule growth was inhibited as the osmotic potential
decreased; however radical grawth was promoted as osmaotic potential changed from 0MPa to —0. 6MPa in C. songorica. and
to —0.4MPa in P. lessingii, and thereafter decreased. The ecological significance of the germination response to different
temperatures and osmotic potentials is discussed.
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Table 1 Effect of temperature on germination of Cleistogenes songorica seed
HBECC) B & ¥ Germination days
Temperature 1 3 5 7 9 11 13 15
10 ob of of Og 1 9¢ 1le 18e
15 Ob of 12e 30 42d 57d 60d 63d
20 0b 24d 50¢ B¢ 73bc 7dbe 74bc 74bc
23 Ob hlc 76be 76be 78b 79b 79b 79b
30 Da 63hb 71bc 71c¢ 74be 74bc 71bc 74be
25/1¢ 0b 7e S6ed 69¢ 73bc 73be 73be 73bc
25/15 0b 22d 46d 584 B5c A8c 71c 72¢
30720 0b Bdc 85c 68¢ 74bc 74bc 74bc 74bc
35/20 1 73a 90a 04a Y4a S48 G4a 94a
40/20 Ob 64b 78b 84b 84b 84b Rdhb 84b
50/20 0b Of of af 12e 15e 15e 15e

EFNRFF B AR FEE N 3UKFEEZR B E Values within each column followed by different letters are significantly different at 5% level
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Table 2 Effect of temperature on germination of Plantage lessingii

seed
HECC) B & X% Germination days

Temperature 1 3 5 7 0 11
10 0 ad 34b 41c 418b 49b
15 0 34h 4 9a 54ab  55ab  56ab
20 0 34b hla 6la 61a 6la
25 0 18¢ 37k 37cd  38c 38¢c
30 0 4d Be 7e Te Te
20/10 0 11d 39b 3%cd  39¢ 39¢c
25/10 0 24c 42b 42c 42c  42¢
25/15 0 144 48a 50b  50b  50b
30/20 0 23c 32b 33d 34d  34d

* BFEIAF AR F-E, K sUAKELER BFE Values within

each column followed by different letters are significantly different at

534 level
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Fig. 1  Effect of different temperatures on radicle and plumule
length after T7days germination of Cleistogenes songorica and

Plantago lessingii seed
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Fig. 2 Effcct of temperature on vigor index of Cleistogenes songorica and Plantago lessingti seed
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Fig. 3 Relationship between seed germination and osmotic potential
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Fig. 4 Radicle length(a)and plumule length(b) after 7days germination of Ceistogenes songorica and Plantago lessingir seed

at different osmotic potentials {(mean+-se)
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Fig.5 [Effect of osmotic potential on vigor index of Cleistogenes
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