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Effect of Pre-soaking Seeds in Isosteviol Solution on Germination and Seedling
Growth of Brassica napus under Salt Stress
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Abstract: [ Objective] Effects of pre-soaking seeds in isosteviol solution on germination and seedling growth of Brassica
napus under salt stress were studied. [Method] Seeds of Qinyou No. 2, a variety of B. napus , were pre-soaked in isosteviol
solutions of different concentrations to determine the rate, index, and vigor of the seeds, as well as the height, chlorophyll
content, root length and activity, malonaldehyde (MDA) content, and antioxidant enzyme activity of the seedlings under salt
stress. [Result] Salt stress inhibited the germination of B. napus seeds with a threshold concentration at NaCl 140 mmol
L By pre-soaking the seeds in a 1 X 10~ mol-L ™" isosteviol solution, the root activity, chlorophyll content, and SOD activity
in cotyledons of the seedlings were significantly increased. Compared to CK, (seeds pre-soaked in deionized water prior to
germination in a NaCl 140 mmol L medium), the isosteviol treatment increased 27.33% on root activity, 36.94% on
chlorophyll content, and 83.31% on SOD activity, while significantly reduced MDA content by 32.11% in the cotyledons.
When a 1X10” mol-L™" isosteviol solution was used for the pre-soaking, the POD and CAT activities were significantly
increased by 140.80% and 47.25%, respectively, over those under CK,. The pre-soaking treatment also significantly improved
the germination rate, index, and vigor of the seeds, and significantly increased the height and root length of the seedlings.

[ Conclusion] Pre-soaking the seeds with an isosteviol solution of appropriate concentration (i.e., 1X10°~1X 10" mol-L™"
g pprop
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enhanced the salt resistance of B. napus reducing the adverse effects on the seed germination and seedling growth caused by the

salt stress.
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Table 1 Effect of salt stress on seed germination of B. napus

NaCl ¥ &S KA TR AR RV HifE R
NaCl concentration/ (mmol-L™") Germination rate/% Germination index Vitality index Stem length/cm Root length/cm
0 (CKp) 93.00£1.51 Aa 43.71£0.92 Aa 576.97+5.80 Aa 3.401+0.28 Aa 9.80+1.41 Aa
40 91.30£2.62 Aab 41.021+1.41 Aab 500.44+3.30 Bb 3.504+0.32 Aa 8.70+1.12 Bb
80 90.70+1.71 ABb 37.61+1.31 Bb 304.64+4.60 Cc 2.70+0.56 Bb 5.4040.71 Cc
100 90.20+1.12 ABb 36.82+1.72 Bbe 217.24+2.30 Dd 2.30£0.73 Cbe 3.6010.42 Dd
120 85.10+£0.91 Be 32.41%+191Ce 184.74+1.91 Ee 2.20+1.11 Ce 3.5040.41 Dd
140 73.60£1.61 Cd 26.53+0.72 Dd 124.69+1.80 Ff 1.8040.82 Dd 2.90+0.11 Ee
160 49.50+1.72 De 12.26£0.41 Ee 31.88+£2.30 Gg 1.20+1.38 Ee 1.40£0.11 Ff

Ee F—SIEMENS FRRORAE B Z R EE (P<0.0D); F—SITME/NG FRR RN ZR B (P<0.05); CKONEBETKRMAMALL

AbFRAH .

Note: Data with different capitalized letters on same column indicate significant difference between treatments at P<<0.01; those with same lowercase letters on

same column indicate significant difference between treatments at P<<0.05; CK, indicates control group by soaking and germinating seeds in deionized water.
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Table 2 Effects of pre-soaking in isosteviol solution on seed germination and seedling growth of B. napus under salt stress

S5 FH 24 K 2 Tsosteviol concentration/ RIFHR RIFEFRE VE IR e Wk

(mol'L™) Germination rate/% Germination index Vitality index Stem length/cm Root length/cm

0 (CKp) 92.50+1.52a 42.82+0.90 a 560.94+5.82a 3.50+0.28a 9.60+1.40 a

0 (CKy) 74.70£2.61 ¢ 29.13+0.81d 136.91£1.72 f 1.70£031e 3.00£0.10 f
1xX107° 79.31+£1.42cd 34.13£1.12¢ 211.61£092 ¢ 220£051d 4.00+0.11¢
1X10° 85.22+1.20b 37.04+1.93b 28891+1.71¢ 2.90£0.20b 4.90%0.22 ¢
1X10° 84.11£2.10b 38.75+1.01 b 337.13£2.83b 2.90+£0.41b 5.80£0.23b
1x107 81.63t1.61¢ 36.91£1.04 be 265.75+2.74 c¢d 2.60£0.51 ¢ 4.6010.41 cd
1x10° 77.52+£2.02d 35.92+1.53¢ 255.03+1.73d 2.60+0.42 ¢ 4.50+0.32d

TE: CKONEB TR, REAEA; CKNEBE TR, 140 mmol-L ™ NaCI# & Wb B4, FIA.

Note: CK; indicates control group by soaking and germinating seeds in deionized water. CK, indicates control group by pre-soaking seeds in deionized water and

germinating in medium containing NaCl 140 mmol-L”". Same for the following unless stated otherwise.
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