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Effects of seed ultra-drying storage on growth and physiological
characteristics of Medicago sativa seedlings
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Abstract: Medicago sativa L. cv. Longdong was used as test material to explore the effect of ultra-drying storage on
seedling growth. The seeds were ultra-dried from an initial moisture content of 9.03% (CK) to 7.09% ~4.59% , re-
spectively, with silica gel method, and then hermetically sealed in aluminized paper at ambient temperature for storage.
One year later, all the seeds with different moisture contents were sown in pot with sand to study the growth and physiolo-
gy of the resulting seedlings. The result indicated that moderately ultra-dried seeds performed better in seedling emer-
gence, shoot height and MDA content, on day 30, seedling number of treatments with moisture contents from 6.36 to
4.59 were 25% ~ 50% times higher than the control, and on day 60, shoot height of treatments with moisture contents
from 6.36 to 5.46 were 11.02% ~ 15.68% times higher than control. MDA content of all the ultra-drying treatments
were only 44.92% ~70.29% of the CK treatment. Root volume, aboveground dry weight, underground dry weight and
soluble sugar content were only 55.36% ~ 89.29% , 63.06% ~ 88.05% , 50.71% ~ 76.69% and 63.35% ~
97.86% of the CK, respectively, except the non-significant difference of 4.59% treatment in leaf number and 5.18%
treatments in nodule number compared with CK All the other treatments were found significantly lower than CK in leaf

and nodule numbers, and the nodule number of the ultra-dry treatments was only 63.00% ~ 92.56% of CK, indicating
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that ultra-drying storage could increase seedling emergence, shoot height and plant resistance, but decrease plant biomass

and root volume.

Keywords: Medicago sativa L. ; ultra-dried seed; seedlings; physiology
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Fig.1 Seedling number for each pot sown by seeds with different moisture contents
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Fig.2  Fresh weight of seedlings of ultra-dried

seeds with different moisture contents

2.2 MFETFEEXERBEEROKRS BT FE
IR E A 20
M1, B\ A5, 5. 46% .5.72% ~
4.97%M1 6.36% ~5.46% F5 7K 7 3 il PN 45 40 BEAT #R

FRIRR I A0 I AESS 10 K30 K .60 Kt i &5 T CK,
HEKLHY S CK ZRARE(P<0.05), ik
M A BAEREFRER 10 K .30 K, B 5.72% .6.36%
FK AN FCT CK Ah, e A A 5 CK 22
SAWE TR 60 KT, BR 4.59% &K AL B
M REES CK 2R AR %, e &8 n fpket
BB EMM TP <0.05), BARRMIR A 221k
FLEARRI B B — 2, 7R 2 60 K, BR 5.18%
TR AR RS CK 2R A 0%, HE
AL R PRI B B E LT CKL A CK /Y 63% ~
92.56% . Ut FHIE R A0 BRAEHE TORIAR (9 v R AR
o AEAT T Fr B AR L BAR R AT 1

0.20
018+ E it | Aboveground
0.16 B2 i~ Underground
0.14
0.12
0.10
0.08 IH
0.06
0.04 ¥
0.02 - Rfs

o LB

F /(g B
Dry weight/(g * plant™)

693 636 572 546 5.18 49
FhF H K =%
Seed moisture content

9.03 7.09 4.59

3 AEEKEETEEM FABREKRNTE
Fig.3 Dry weight of seedlings of ultra-dried seeds

with different moisture contents

*1 AEESKEEBTEHEMFERERNKES . EKRIT R HFIRBE
Table 1 Shoot height, individual leaflet number and individual nodule number for seedlings of
ultra-dried alfalfa seeds with different moisture contents
RIS FkiE Shoot height/cm HARRI F 4L Individual leaflet number LR RE AL
Seed moisture Individual
content/ % 10d 30d 60 d 10d 30d 60 d nodule number
9.03(CK) 2.20+0.35hbe 9.68 +0.23d 15.88 £1.31b 3.00+0.00a 18.33+1.03ab  43.67+4.84a 9.00 + 1.00a
7.09 1.75+0.55¢ 9.55+0.23d 14.63 £1.63b 3.00+0.00a 19.33+1.37a 31.33+£3.39¢ 5.67+0.58d
6.93 1.85+0.33¢ 9.15+0.24d 13.77+1.02b 3.00+0.00a 18.50 £3.45ab  34.67 £2.80c 6.67 +0.58¢cd
6.36 1.80+£0.24c 9.55+0.58d 18.00 £ 1.33a 2.50+0.55ab 15.17+1.33¢ 33.00+3.41c 5.67+0.58d
5.72 2.15+0.14bc 10.83 +0.37he 17.63 £ 1.28a 2.17+0.41b 15.83+£0.41bc  36.67 +2.94hbc 7.33+0.58bc
5.46 2.88+0.18a 12.37+0.57a 18.37+1.21a 3.00£0.00a 17.67 £2.42abe 34.50 £ 3.56¢ 7.67 +0.58bc
5.18 2.55+0.83ab 11.18 £0.29be 15.13£0.99b 2.83+0.41a 16.50 £ 1.05be  35.67 +3.08bc 8.33+0.58ab
4.97 2.33+0.21be 11.47+0.71b 13.87+1.02b 3.00£0.00a 16.17+1.17bc  36.67 £3.61bc 6.33+0.58¢cd
4.59 2.07 £0.52be 10.28 + 1.93cd 14.50 £ 1.38b 2.83+0.41a 15.67+0.82bc  41.00 +3.35ab 5.67+0.58d

T - RISV BARE AR ING R 2R AL B A] 22 5 45 (P < 0.05), T Al

Note: Different lowercase letters in each column indicate significant difference at 0.05 level, the same below.
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Fig.4  Root length of seedlings of ultra-dried

seeds with different moisture contents
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Fig.5 Root volume of seedlings of ultra-dried seeds

with different moisture contents
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(A8 T AL BE A H AR T A B PR Y AT P o
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it e (A QA ) 1 32 30 35 38 1) R BE AR G A% el
THETABEHIAR R MDA & #38 E8F CK(P <
0.05), CK 44 .92% ~70.29% , i W38 >4 74 JiF
TR SIS R AR A R Y B T i S A AR
B CKAK . MHERE S RRIAR R 06 J) 2 I A A K
AR T AR, bR & KR 5. 46% M8 T 4b
A HE R T A H A AR K S R BT
CK(P <0.05)8k 5 CK ZR A B E; R /KEN
4.97% (TR BAE AR AR R 16 ) B3 & T CK 4b
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Table 2 Physiological activity of seedlings of seeds with different moisture contents

FpF-EroK i CIRYdlyiipm e [ Sou s 4R AT
Seed moisture Soluble sugar content MDA content Chlorophyll content (a+ b) Root activity
content/ % /(mgeg™") /(nmol-g™") /(mgeg™") /(pgrg™'+h™")
9.03(CK) 100.12 £ 4.65a 21.44+1.04a 2.34 +0.06b 152.28 £9.90b
7.09 97.97+5.63a 12.30 = 1.09d 2.03+0.04d 101.45 £7.99d
6.93 82.81+4.25b 14.41 = 1.00bc 2.17+0.03c 125.99 + 14.93¢
6.36 85.68 +6.33b 14.50 £ 0.77bc 2.28 +0.05bc 86.12+6.48d
5.72 80.21+4.22b 13.18 £ 0.59bcd 2.01 +£0.05d 122.15 £ 8.83¢
5.46 86.65+5.52b 15.07 £ 0.44b 2.49+0.04a 104.28 £2.58d
5.18 78.07 £3.72b 14.11 £ 0.79bc 2.38+0.09b 129.35+6.88¢
4.97 63.43 £ 5.44¢ 12.88 £ 0.60cd 2.21+0.08¢ 190.57 £ 8.93a
4.59 63.82+6.14c 9.63+0.34e 1.96 +0.03d 150.67 £ 7.33b
3 W B AR A B 25 S o T AL FRAE AR I BRI AL
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