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Effect of Exogenous Methanol on Seed Germination

and Seedling Growth of Brassica napus L.
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Abstract: To determine the effect of different concentration methanol solution on seed germination and
seedling growth of Brassica napus L. ,we chose two main varieties ‘ Yuyou 2’ and ‘Qinyou 2’ as materials
to be cultured by water or 102 000 mmol * L. ' methanol solutions. Seed germination, seedling growth
properties and its related physiochemical indices were analyzed. The results indicated that; (1)10—1 000
mmol + L' methanol solution obviously enhanced seed germination parameters (including germination
rate, germination potential, germination index and vigor index) and seedling growth parameters(including
shoots length,roots length,fresh weight and root/shoot ratio) of B. napus L. than that of the control, but
the these parameters significantly reduced at 2 000 mmol + L', The two varieties showed the same trend
under methanol solution treatment, but there were also slight differences in the two varieties,i. e. ‘Qinyou

27 was affected lower than ‘ Yuyou 2’. (2) With increasing concentrations of methanol, B. napus L. seed
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germination index and seedling growth index increased at first, but decreased later. With 100 mmol « L

—1

methanol solution treatment,seed germination parameters and seedling growth parameters of B. napus L.

reached the highest value. With higher concentration, the promotion was weaken or disappear,even damp-

en. (3) With increasing concentrations of methanol, B. napus 1. seedling leaves chlorophyll content also

showed an increasing trend and decreased at late. The MDA and hydrogen peroxide contents at first fell af-

ter the raised of the opposite trend in the same period. The results showed that the appropriate concentra-

tion of methanol solution could promote seed germination and seedling growth of B. napus L. .

Key words: Brassica napus L. ;physiological characteristics;seed germination;seedling growth
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Table 1 The seed germination of B. napus L. under different concentrations of methanol solution(x=s)

PROKE - RFE RER BHEH 5 4
Methapol conc/entratlon Variety (xermm/zmon Germlr}atlon (Jermmatlon Vigor idex
/(mmol/L) rate/ % potential/ % index
T =% Yuyou 2 64.29+1.05 {E 55.3640.72 eE 52.19+1.02 {F 4.354+0.12 fF
! Zih =% Qinyou 2 68.42£1.08 eE 57.38+0.73 {E 55.00+1.85 {E 5.90+0.61 {F
Eil % Yuyou 2 78.5240.57 eD 70.58+0.57 dD 68.75+1.07 ¢E 6.28+0.53 eE
. % =% Qinyou 2 82.48+1.35 dD 74.7940. 94 eD 72.49%1.36 eD 9.03£0.15 ¢E
E il =% Yuyou 2 83.52+0.74 dC 75.5240.73 ¢C 73.704+1.03 dD 7.7040. 34 ¢E
aO Zih —*5 Qinyou 2 86.70£0.88 cC 78.29+1.11 dC 76.35+1.16 dC 10.29+0.25 ¢E
F il —% Yuyou 2 94.4940. 65 aA 86.34+1.07 aA 83.44+1. 14 aA 14, 1840.19 aA
10 Zil —*%5 Qinyou 2 96.22+0. 81 aA 92.4140.63 aA 90.1140. 91 aA 17.2740.37 aA
F il —% Yuyou 2 89.37+1.08 bB 81.64+0.67 bB 77.4840.57 cC 12.53+0.46 bB
200 Zil —*%5 Qinyou 2 92.38+1.18 bB 84.22+1.11 bB 81.77+0.47 bB 15.10+0.89 bB
Tl =% Yuyou 2 87.27+1.02 cB 81.48+0.59 bB 80.39+1.02 bB 11.0540.73 ¢C
o0 Z —"5 Qinyou 2 91.09=£0.50 bB 82.5640.65 cB 79.44£1.39 B 12.57£0.31 cC
il =% Yuyou 2 82.48+1.31 dC 74.5540.63 cC 72.9640.93 dD 8.50+0.12 dD
1000 il —*%5 Qinyou 2 87.48+1.11 ¢C 77.53+0.83 dC 73.6240.55 eD 10.1840.23 dD
F il —% Yuyou 2 56.62+1.32 gF 48.45+0.78 {F 46.19%0.96 gG 3.15+0.55 {F
£ 000 il —*%5 Qinyou 2 58.21+0. 88 {F 50.5840. 94 gF 48.77+0.21 gF 4,52+0.61 {F

= [ 5 AN ) /NG - B LK S 2 B4y B R 4E 0..05 F110. 01 K 1AL B3 % 55 T Il
Note: Different small letters and capitals in the same column indicate the significant differences at 0. 05 and 0. 01 levels, respectively. The same as below.
*2 AEAREFELXLETHRDIEERHETL

Table 2 The seedling growth in B. napus L. under different concentrations of methanol solution(x=s)

MR A B RN Pk B R L
Mctha/nol concentration Variety Shoo/t length Root/ length Fr0§h wqght The root-
/(mmol/L) /em /em /(g/seedling) shoot ratio
FEi =% Yuyou 2 4.554:0. 06 gG 6. 6340. 08 gF 0.084:0.002 5 ¢fDE 0.1420.003 3 IG
0 il —5 Qinyou 2 4,8340.06 gG 6.95+0.13 dD 0.11£0.008 1 deEF 0.1540.006 2 {G
E =% Yuyou 2 5.5140.10 {F 7.6240.10 {E 0.094-0.004 0 deD 0.17-40.005 0 {F
10 %il1 =% Qinyou 2 5. 7420, 06 {F 8.07£0.53cC  0.12£0,0212 «dDE 0,190,007 1 {F
il =% Yuyou 2 5.890. 08 eE 7.9240.06 eD 0.1040.010 0 ¢dCD 0.2040.001 5 ¢E
o0 % — % Qinyou 2 6.1740.12 eE 8.1240.11 cC 0.134:0.008 1 ¢cCD 0.2340.008 9 cE
F =% Yuyou 2 7.1820.16 aA 9.1240.10 aA 0.1740.008 5 aA 0.4240.056 0 aA
100 %l — % Qinyou 2 7.954:0.08 aA 9.9240.06 aA 0.192£0.006 4 aA 0.430.087 0 aA
Fil =% Yuyou 2 6.7740.07 bB 8.8320.08 bB 0.162£0.010 1 aA 0.4040.039 0 bB
200 Zih — % Qinyou 2 7.5240.17 bB 9.3640.12 bB 0.18-0.008 5 aAB 0.4040.035 0 bB
F % Yuyou 2 6.454-0. 06 cC 8.4540. 06 cC 0.144:0.012 0 bB 0.3540.029 0 cC
200 %~ 2 Qinyou 2 7.1340.25 C 9.0740.78 BB 0.1640.008 3 bBC 0.3740. 048 0 C
£l =% Yuyou 2 6.1140.10 dD 8.1140.10 dD 0.1240.012 7 ¢BC 0.2840.027 0 dD
1ooo % — % Qinyou 2 6.5940.17 dD 8.4340.12 cC 0.1440.015 0 ¢cCD 0.28+0.031 0 dD
2 000 E =% Yuyou 2 4,0240.07 hH 6.0540. 09 hG 0.0740.005 0 {E 0.10+0.012 0 gG
i — % Qinyou 2 4.3340.10 hH 6.44740.83 cE 0.0940.007 8 eF 0.1340.019 0 gG
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