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Abstract : Poor seedling emergence is one of the critical problems in grassland production in China. Osmotic polyethylene glycol
(PEG 6000) priming technique (—0. 6MPa, 24h) was used to study priming effects on seed germination and their physiological
and ecological responses in different quality commercial seed lots of alfalfa (Medicago sativa) and milkvetch (Astragalus
adsurgens). Results showed that PEG priming significantly enhanced (p<C0.05) early germination and germination index, and
reduced time required for 30% seedling germination, but did not influence final germination. The priming effects varied
according to species, seed lot and germination conditions. Positive effects were more evident on milkvetch than alfalfa; for
instance, with similar medium quality seed lots of the two species, the time during which significantly increased germination
occurred was up to 6 days in milkvetch, but only 4 days in alfalfa. The effect on medium quality seed lots (germination of 65%
~77% for alfalfa and 58% ~75% for milkvetch) was more evident than those on high (germination of 83% for alfalfa and
88% for milkvetch) or low quality (germination of 48% for alfalfa and 36% for milkvetch). In addition, the effect on
germination under lower temperature (10 C) or drought conditions (—0. 6MPa) germination media was more evident than that
in optimum conditions. Malondialdehyde (MDA) content and electrical conductivity of seed soaking leaches (EC) of primed
seeds were significantly lower (p<C0. 01) than those of the control, and the values obtained indicated that MDA and EC of
control seed was 3. 3 and 3. 2 times those of the primed seeds. respectively. The EC of seed re-dried for 24h after priming was
equivalent to that of primed seed. Compared to control seed, water uptake rate of primed seed was significantly (p<C0.01)
increased during early imbibition (0 to 30h), while during the imbibition before 24 and 72h, free sugar and proline contents of

primed seeds were significantly increased (p<C0. 05 for sugar and p<C0. 01 for proline).
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Table 1 Origin and initial quality of seed samples tested
7P %) %)
Species Code Origin code Production region Production year Germination Hard seed  Moisture content
M. sativa Lot 1 97-026 Qingyang, Gansu 1996 83 12 5.3
Lot 2 99-007 Hengshan Shanxi 1997 77 6 5.4
Lot 3 99-003 Zhenyuan Gansu 1995 65 5 5.3
Lot 4 99-021 Wudi, Shandong 1995 48 2 5.6
A. adsurgens Lot 1 00-027 Chifeng . Inner Mongolia 1999 88 2 6.1
Lot 2 00-026 Chifeng ,Inner Mongolia 1999 75 3 6.2
Lot 3 00-045 Chifeng , Inner Mongolia 1997 58 2 6.2
Lot 4 01-052 Chifeng . Inner Mongolia 1997 36 0 6.3
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Fig.1 Effect of PEG priming on germination percentages of different quality seed lots of M. sativa and A. adsurgens
s 1% 5% Values between primed and control seeds followed by

different capital and small letters are significantly different at 1% and 5% level, respectively

2 . 30% (T30 GD
Table 2 Effect of PEG priming on day of 30 of seedlings germinated (7'30) and germination index (GI) of different seed lots of M. sativa

and A. adsurgens

Seed lot
Species Test Treatment 1 2 3 4 Mean
M. sativa T30(d) CK 2.0 A 2.5 A 2.5 A 2.5 A
PEG 1.0B 1.0B 1.5 B 1.5 B
Decreased 1.0 1.5 1.0 1.0 1
GI CK 31.5 B 28.3 B 21.3 B 18.4 B
PEG 37.2 A 34.9 A 27.3 A 24.6 A
Increased (%) 18. 1 23.3 28.2 33.7 25. 8
A. adsurgens 730 (d) CK 4.0 A 4.5 A 4.5 a 6.0 a
PEG 2.5 B 2.5 B 3.0b 4.0b
Decreased 1.5 2 1.5 2 2
GI CK 21.8 b 18.5 B 13.8 B 8.1
PEG 26.1 a 25.7 A 18.6 A 12.0
Increased (%) 19.7 38.9 34. 8 48.1 35.4
. s 1% 5% Values between control and primed seeds followed by

different capital and small letters are significantly different at 1% and 5% level, respectively
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Fig. 2 Comparison of germination results (mean-=+se) of primed and control seed lots under 3 germination conditions of optimum(A),

drought(B) and low temperature (C)
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Table 3 Effect of PEG priming on membrane repair of milkvetch seed during early germination
2 3
Item Treatment Seed lot 2 Seed lot 3
(pS « em ™~ 'g DElectricalconductivity PEG PEG solution after priming 101 210
4hWater soaking 4h after priming 42. 3B 65. 7B
24h 4hWater soaking 4h of redried primed seed  46. 8B 66. 8B
4hWater soaking 4h of control seed 130A 215. 3A
(nmol g~ !)Malondialdehyde Primed seed 14.23B 19.10B
Control seed 52. 73A 53. 63A
1% Means between treatments followed by different capital letters are significantly
different at 1% level
2.4
4 , 0~72h, Oh (p>0.05),
(p<<0.05); 24h 100 s 2 18.4 16. 1Img, 3
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Table 4 Effect of PEG priming on free sugar and proline content of milkvetch seed during early germination

Imbibition time

Item Seed lot Treatment oh 24h 48h 79h
(mg 100seed ' Free sugar 2 Primed 14. 2a 18. 4a 15. 1a 11. 3A
Control 12. 2a 16. 2b 13.8b 4. 8B
3 Primed 14. 2a 19. 6a 14. 2a 8. la
Control 19. 9a 11.6b 10. 6b 5.2b
(pg 100seed 1) Proline 2 Primed 11. 2a 40. 3A 44. 3A 46. 6A
Control 8. ba 15. 4B 22.4B 23.6B
3 Primed 10. 3a 28.5A 26.5A 28. 5A
Control 10. 9a 18. 8B 17. 0B 18.1B
s 1% 5% Means between primed and control seeds followed by different
capital and small letters are significantly different at 1% and 5% levels, respectively
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