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Optimization of seed hydropriming conditions for Medicago sativa

Min Dan-dan, Fan Yan, Guo Zheng-gang, Hu Xiao-wen
(State Key Laboratory of Grassland Agro-ecosystems, College of

Pastoral Agriculture Science and Technology, Lanzhou 730020, China)

Abstract: Failure of seedling establishment is one of the main reason limiting cultivation of Medicago sativa in
arid rain-fed region of Loess Plateau. Seed priming has been proven to be an effective method for enhancing
stress tolerance of seeds at the germination stage; and consequently increased seedling establishment. This
study determined the optimal conditions for hydropriming of M. sativa cv. “LLongdong” by manipulating prim-
ing temperature (10, 15, 20 °C), duration (12, 24, 36, 48 h) and water addition (90%, 120%, 150% seed
weight). The results showed that most priming treatments could significantly increased germination rate and
seedling growth, but showed no effect on final germination percentage. The optimal response to hydropriming
was achieved at 10 °C for 36 h with 90% water of original seed weight.
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Table 1 Combinations of hydropriming conditions for Medicago sativacv “Longdong” seeds and its label number
G5 Ab 3R G5 Qb 3 P Ab 3R
Number Treatment Number Treatment Number Treatment
1 T10+W90+D12 10 T10+W150+D24 19 T15+W150+D12
2 T10+W90+D24 11 T10+W150+D36 20 T15+W150+ D24
3 T10+W90+D36 12 T10+W150+D48 21 T15+W150+D36
4 T10+ W90+ D48 13 T15+W90+D12 22 T20+W90-+D12
5 T10+W120+D12 14 T15+W90+D24 23 T20+W90+D24
6 T10+W120+ D24 15 T15+W90+D36 24 T20+W120+D12
7 T10+W120+ D36 16 T15+W120+D12 25 T20+W120+ D24
8 T10+W120+ D48 17 T15+W120+D24 26 T20+W150+ D12
9 T10+W150+ D12 18 T15+W120+D36 27 T20+W150+ D24

HE:T10,T15.T20" R 51 R 10 °C (15 “C .20 C;*W90,W120, W1507 7R /K &k 2 Bl F %) 4G Wi 5 49 90%6.120% ,150% ; “D12,D24 D36 ,
D487 KR 5| M8y 12.24.36.48 h.,

Note: “T10, T15, T20” indicates seeds priming at 10 °C, 15 °C, 20 °C, respectively; “W90, W120, W150” indicates water addition of 90%, 120% .
150% , respectively original seed weight; “D12, D24, D36, D48” indicates priming time of 12, 24, 36, 48 h, respectively.
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Fig.1 Final germination percentage of Medicago sativa cv. “Longdong” seeds with different

combinations of hydropriming conditions
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Note: The columns within legend indicate the mean value of seeds with different hydropriming treatments, the solid line indicates the mean value of

control, and the dashed lines indicate their confidence zone at 0.05 level. The same below.
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Fig.2 Final germination rate to 50% time (Ts,) of Medicago sativa cv. “Longdong” seeds with

different combinations of hydropriming conditions
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Fig.3 Seedling length of Medicago sativa cv. “Longdong” seeds with different
combinations of hydropriming conditions
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Fig.4 Seed vigor index of Medicago sativa cv. “Longdong” with different

combinations of hydropriming conditions
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