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Response of seed germination at different grain positions on spikelet of
Aegilops tauschii to environmental factors

YU Haiyan, LI Huatong, CUI Hailan, CHEN Jingchao, LI Xiangju”
(Institute of Plant Protection , Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract Experiments were conducted in petri dishes to determine the effects of seed positions in the spikelets of
Aegilops tauschii, namely the seeds in positions S1 (seeds produced in the basal florets) and S2 (seeds produced in
the second florets) , on the differences of their germination responses to environmental factors, pH, salinity stress
and water stress. The results showed that S1 and S2 could germinate under a wide range of pH values. However,
the germination speed of S2 was higher than that of S1 when pH ranged from 3 to 10. Compared with S1, S2
exhibited higher tolerant ability to salinity stress. With the increase of NaCl concentration, the germination
percentage of S1 gradually decreased, while that of S2 was relatively higher. Besides, salinity stress had a
significant effect on the germination speeds of S1 and S2, and their germination speeds decreased with increasing
concentration of NaCl; however, S2 germinated faster than S1. Water stress markedly inhibited the germinations
of S1 and S2, yet S2 was more tolerant to water stress than S1. Germination rate reached 50% of the maximum
germination percentage when the osmotic potential for S1 ranged from —1.28 MPa to —0.69 MPa, while that for
S2 ranged from —1.75 MPa to —1.56 MPa. Additionally, although the germination speeds of S1 and S2 declined
with decreasing osmotic potential, the germination speed of S2 was higher than that of S1. These results indicated
that the germination of A. tauschii seeds S1 and S2 exhibited different responses to environmental stress.
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B1 AEpHEGHETH

ES1fS2HgkE

Fig. 1 Germination rates of Aegilops tauschii S1 and S2 under different pH levels
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Table 1 Germination speeds of Aegilops tauschii S1 and S2 under different pH levels

HA R /d !

Germination speed

pH HB-XT HN-XX SD-BZ

S1 R? S2 R? S1 R? S2 R? S1 R? S2 R?
3 0. 57 0. 99 1. 02 0.99 0. 49 0. 99 1. 41 0. 92 0. 51 0.99 0. 94 0.98
4 0. 55 0. 99 0.98 0. 99 0. 66 0. 99 1. 25 0. 98 0. 69 0. 99 1.03 0.92
5} 0.61 0. 99 1.03 0. 99 0.73 0. 99 1.28 0. 96 0. 52 0. 99 1. 05 0. 96
6 0. 56 0. 99 1.16 0. 99 0.71 0. 99 1.41 0. 99 0. 55 0. 99 1. 16 0. 99
7 0. 58 0. 98 1. 04 0. 99 0. 74 0. 99 1. 35 0.99 0. 67 0.99 1. 11 0. 98
8 0.61 0. 99 1. 05 0. 99 0.71 0. 99 1. 25 0. 99 0. 62 0. 99 1. 01 0. 96
9 0. 60 0. 99 1. 00 0. 99 0. 66 0. 99 1.19 0. 99 0. 55 0. 99 1.12 0.98
10 0. 64 0.98 1.03 0. 99 0. 66 0. 99 1. 15 0. 99 0. 68 0. 99 1. 18 0. 99

-4 Average  0.59 = 1. 04 = 0. 67 = 1. 29 = 0. 60 = 1. 08 =
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a: HB-XT; b: HN-XX; ¢: SD-BZ. Data are mean+SE. Different uppercase letters and different lowercase letters represent significant differences in the germination of seeds from the same
floret position under different NaCl concentrations and of seeds from different floret positions under the same NaCl concentration at the 0.05 probability level
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Fig. 2 Germination rates of Aegilops tauschii S1 and S2 under salinity stress
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Table 2 Germination speeds of Aegilops tauschii S1 and S2 under salinity stress

B R /d !

Germination speed

NaCl ¥ )& /mmol « L !

. . HB-XT HN-XX SD-BZ
NaCl concentration - - -
S1 R? S2 R? S1 IR2 S2 R? S1 IR S2 R?
0 0. 56 0. 94 1. 01 0. 99 0. 56 0. 98 0.93 0.99 0. 58 0.99 0.99 0.99
20 0. 57 0.92 0. 97 0. 99 0. 56 0. 97 1.03 0.99 0. 42 0.99 0. 97 0. 99
60 0. 56 0. 84 0. 85 0.99 0.55 0. 99 0. 98 0.99 0. 56 0.99 0. 87 0.99
120 0. 54 0. 86 0. 65 0.99 0. 54 0. 99 0. 84 0.99 0.41 0.99 0.70 0.99
180 0. 49 0. 86 0. 56 0.99 0. 51 0. 97 0. 68 0.99 0. 36 0. 98 0. 68 0.99
240 0.43 0. 93 0. 56 0. 99 0. 44 0. 98 0. 54 0.99 0. 35 0.98 0. 56 0.99
300 0.31 0. 85 0.53 0. 99 0. 31 0. 98 0. 54 0.99 0. 29 0.98 0. 52 0.99
360 0. 30 0. 98 0. 40 0. 99 0. 24 0. 99 0. 37 0.99 0. 23 0.98 0. 39 0.99
420 0.18 0. 96 0.29 0. 99 0. 19 0. 98 0. 30 0.99 0. 21 0. 98 0. 32 0.99
480 0.17 0. 99 0. 20 0.99 0.16 0. 99 0. 20 0. 98 0.15 0. 94 0.18 0. 97
S Average 0. 41 = 0. 60 — 0. 41 — 0. 64 — 0. 36 — 0. 62 =
S1: G(%)=106.67/ {1+exp[-(x+0.83)/0.30]} S1: G(%)=104.67/ {1+exp[-(x+0.69)/0.27]} S1: G(%)=97.37/ {1+exp[-(x+1.28)/0.36]}
R=0.98 =097 R=0.98
S2: G(%)=95.19/ {1-+exp[~(x+1.56)/0.24]} S2: G(%)=97.28/ {1-+exp[-(x+1.65)/0.18]} S2: G(%)=95.29/ {1+exp[-(x+1.75)/0.15]}
R=0.99 R=0.99 R=0.96
1201 120 120
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a: HB-XT; b: HN-XX; ¢: SD-BZ. Data are mean+SE. Different uppercase letters and different lowercase letters represent significant differences in the germination of seeds from the same
floret position under different osmotic potentials and of seeds from different floret positions under the same osmotic potential at the 0.05 probability level
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Fig. 3 Effects of water stress on the germination of S1 and S2 in Aegilops tauschii
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Table 3 Effects of water stress on the germination speeds of S1 and S2 in Aegilops tauschii
i MPa B K#HF /d~!  Germination speed
Osmotic potential HEXT HNXX SDBZ

Sl R? S2 R? Sl R? S2 R? S1 R? S2 R?
0.0 0. 60 0. 99 1. 05 0. 99 0. 55 0. 99 0. 98 0. 99 0. 64 0. 99 1. 04 0. 99
—0.1 0. 58 0. 98 1.02 0.99 0. 57 0. 99 0. 83 0.99 0. 60 0.99 0. 94 0.99
—0.3 0. 54 0.99 0.79 0.99 0. 51 0. 98 0. 74 0.99 0. 51 0.98 0. 68 0.99
—0.5 0. 46 0. 97 0. 56 0.99 0. 36 0. 98 0. 56 0.99 0. 31 0. 98 0. 54 0.99
—0.7 0. 36 0. 99 0. 47 0.99 0. 29 0. 98 0. 54 0.99 0. 34 0. 98 0. 54 0.99
—1.0 0. 22 0. 96 0. 26 0. 97 0. 35 0. 99 0. 27 0.99 0. 21 0.99 0. 37 0. 98
—1.3 0. 20 0. 98 0. 23 0.99 0. 29 0. 99 0. 24 0. 98 0.17 0.98 0. 24 0. 97
—1.6 0. 09 0. 97 0.13 0.99 — — 0.15 0.99 0.13 0. 98 0.16 0.99
—2.0 — — 0.11 0.99 — — 0.11 0. 99 0. 10 0. 94 0.12 0.99

S Average 0. 38 = 0. 51 = 0. 42 = 0. 49 = 0. 33 = 0. 51 =

D —FRElB B T IOk .

—represents no seed germination under this osmotic potential.
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