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Study on the Changes of Physical Indices of Root in Wintering Period with Single Sowing of Medicago sativa and Its Mixed-sowing
Treatment with Bromus inermis and Their Relations with Cold Resistance

SHEN Xiao-hui
Abstract
M. sativa and its mixed-sowing treatment with B. inermis and their relations with cold resistance. [ Method ] Taking four kinds of M. sativa (We-
ga7F, Xunlu, Aohan and WL319HQ) and one kind of B. inermis as experimental materials, the changes of MDA, SOD, POD and CAT contents

in roots of M. sativa during whole wintering period were measured. [ Result] The content of MDA change showed up-down-up change trend with

(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences, Jiamusi, Heilongjiang 154007 )
[ Objective | To study the changes of MDA content and anti-oxidative enzyme activity of root in wintering period with single sowing of

temperature by single sowing of M. sativa and its mixed-sowing treatment with B. inermis. The CAT activity of root increased with air tempera-
ture decline, and decreased with air temperature rise in next spring. The SOD and POD activities firstly increased then decreased at lower tem-
perature, and finally increased again in the following spring. Enzymes activities by mixed sowing were all higher than single sowing. Membership
function analysis showed the order of cold-resistance of M. sativa varieties were Wegd7F + B. inermis > Wega7F > WI319HQ + B. inermis >
WI319HQ > Xunlu + B. inermis > Xunlu > Aohan + B. inermis > Aohan. [ Conclusion] It had important significance for cold resistance breeding

and cultivation of M. sativa in cold region of North China.
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Table 1 Changes of MDA contents in roots of M. sativa under different treatments pmol/g

Qb3 UK H 3] Sampling date

Treatment 2013 -10 - 15 2013 -10 -30 2013 -11 -15 2014 -03 -30 2014 -04 - 15 2014 -04 -30
I 21.62 +0.54 be 40.13 £0.96 a 17.23 +0.06 ¢ 17.85+0.15 ¢ 23.76 +0.56 b 26.76 +0.68 b
I 27.87+0.75 a 30.32+0.48 a 16.57 +0.24 ¢ 17.01 £0.73 ¢ 21.32+0.01 be 23.37+0.23 b
I 35.80+0.12 b 40.89 +0.09 a 21.46 +0.63 ¢ 22.04+0.94 ¢ 23.75+0.85 ¢ 25.47+0.35 ¢
v 27.65+0.82 b 33.35+0.16 a 17.98 £0.32 d 20.43+0.89 d 22.57+0.43 ¢ 23.74 +£0.65 ¢
\Y 32.07 £0.04 b 51.00 £0.37 a 28.67 +0.61 ¢ 22.17+0.61 d 26.31 +0.61 ¢ 28.64 +0.23 ¢
Vi 27.26 +0.64 b 41.88 +0.82 a 21.45+0.19 ¢ 18.26 +0.64 d 25.87+0.46 b 25.07 +0.56 b
VI 27.68 +0.97 b 41.85+0.64 a 20.16 £0.52 ¢ 21.56 +0.77 ¢ 21.75 +0.66 ¢ 27.68 +0.98 b
VI 22.45+0.34 b 37.68 £0.43 a 18.24 +0.07 ¢ 20.07 £0.37 b 21.38 £0.61 b 22.85+0.55 b

VI RRVING TR R E i % (P <0.05)

Note: Different small letters in each row indicated significant difference at the level of 0. 05.
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Table 2 Changes of SOD activities in roots of M. sativa under different treatments U/(g * min)

sz HUkE H 3 Sampling date

Treatment 2013 -10 - 15 2013 - 10 -30 2013 - 11 -15 2014 -03 -30 2014 -04 - 15 2014 -04 -30
I 297.54 £0.34 d 492.76 £0.73 b 678.14 +0.64 a 393.74 +0.54 ¢ 510.74 £0.99 b 519.71 £0.67 b
| 323.67 +0.50 d 531.42+0.54 b 889.55 +0.17 a 430.34 £0.72 ¢ 535.51+£0.16 b 523.16 £0.82 b
I 450.74 £0.02 e 643.24 +0.80 b 695.67 £0.03 a 425.74 +0.64 e 545.25 £0.67 ¢ 495.34 £0.04 d
I\ 398.53 +0.64 d 675.89 +0.91 a 684.51 +0.14 a 481.35+0.18 ¢ 573.44 £0.04 b 532.41 £0.08 b
\Y 369.29 +0.77 cd 524.47 +0.87 a 494.81 £0.57 a 294.37 £0.26 e 356.65 £0.71 d 397.33 £0.27 ¢
A\ 356.20 +0.87 b 532.22+£0.15 a 536.27 £0.70 a 225.18 £0.76 ¢ 345.75 £0.46 b 358.46 +0.16 b
Vi 334.57 +0.15 ¢ 524.35+0.67 b 724.35+£0.45 a 355.35+0.91 ¢ 343.21 £0.51 ¢ 476.35£0.37 b
Wil 298.46 £0.84 f 598.37+0.72 b 698.37 +0.02 a 413.22 +£0.51 d 375.31£0.34 ¢ 486.72 £0.34 ¢

VR RITT AN NG R R 5 W (P <0.05) -

Note: Different small letters in each row indicated significant difference at the level of 0. 05.
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Table 3 Changes of POD activities in roots of M. sativa under different treatments U/(g * min)

sl HUEE H Y] Sampling date

Treatment 2013 -10 - 15 2013 -10 -30 2013 -11 -15 2014 -03 -30 2014 -04 - 15 2014 -04 -30
I 123.54 £0.75 d 245.82 +3.15b 291.04 +0.84 a 242.41 £0.67 b 195.07 £0.68 ¢ 237.41 £0.86 b
| 135.74 £0.80 d 257.13+£0.16 b 302.43 £0.04 a 250.42 £0.75 b 187.76 £0.42 ¢ 245.78 £0.55 b
I 129.67 +0.42 d 235.53+0.75 b 267.26 £0.75 a 266.43 £0.82 a 115.76 +0.34 e 247.77 £0.74 ¢
v 153.47 £0.45 d 237.38 +0.24 ¢ 276.71 +0.38 a 263.54 £0.43 a 126.64 £0.42 ¢ 245.65£2.13 b
\Y 107.56 £0.14 e 148.64 +0.75 d 255.74 £0.62 a 227.91 £0.15 b 149.78 £0.61 d 204.82 £0.42 ¢
VI 124.75 £0.08 e 171.51 £0.25 ¢ 260.37 £0.28 a 250.32 £0.18 a 153.64 £0.34 d 242.51 £0.67 ab
Vi 148.25 +0.63 e 228.46 £0.45 ¢ 277.47 £0.03 a 246.50 £0.61 b 203.42 +0.07 d 239.51£0.72 b
Vil 157.39 £0.04 e 240.55+1.18 ¢ 284.71 £0.07 a 276.01 £0.34 a 218.30 £0.31 d 250.31 £1.05 b

I AT AR/ NG TR 2 7 B3 (P <0.05) .

Note: Different small letters in each row indicated significant difference at the level of 0. 05.
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Table 4 Changes of CAT activities in roots of M. sativa under different treatments U/ (g * min)

Ab¥RE Bk H 49 Sampling date

Treatment 2013 -10-15 2013 - 10 -30 2013 - 11 -15 2014 -03 -30 2014 -04 - 15 2014 -04 -30
I 27.23£0.35 ¢ 36.73£0.52 b 88.41 £0.01 a 36.53 +0.61 b 25.78 £0.43 ¢ 18.54 +0.95 ¢
| 28.56 £0.74 d 38.54£0.43 ¢ 99.75 £0.64 a 57.63 £0.30 b 31.54 £0.52 ¢ 21.37 £0.82 d
Iir 38.47 £0.01 b 65.51 £0.12 a 45.37+0.73 b 35.31£0.01 b 18.71 £0.28 ¢ 11.34 £0.05 ¢
v 32.31+0.24 b 67.37 £0.04 a 72.37 £0.05 a 47.54 £0.73 b 22.34 +0.04 ¢ 16.48 +0.16 d
AY 54.65 +£0.16 b 69.53 £0.33 a 49.18 £0.23 b 52.42£0.43 b 15.67 £0.16 ¢ 9.64£0.43 d
A 19.24 £0.47 ¢ 52.37£0.73 a 46.37 £0.17 b 27.69 £0.25 ¢ 21.38 £0.37 ¢ 16.37 £0.40 d
VI 41.52+£0.25 ¢ 47.55+0.62 b 82.36 £0.03 a 46.62 £0.19 b 45.65 £.69 be 9.82+£0.05 d
Vil 22.85+0.14 ¢ 31.68 £0.43 b 95.19 +0.84 a 34.18 £0.47 b 29.64 £0.38 b 7.46 £0.94 d

T (AT A RNE FREOR 225+ B3 (P <0.05) o

Note: Different small letters in each row indicated significant difference at the level of 0.05.
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Table 5 Subordinate function values of physical indices in root of M.

sativa under single and mixed sowing treatments

MDA Z & SODVHTE POD{KPE CATINTE ;
M MDA SOD POD CAT i
Treatment . . .. Average
content activity activity activily
I 0.596 0.695 0.685 0.467 0.611
II 0.551 0.741 0.674 0.315 0.570
I 0.485 0.645 0.597 0.471 0.550
v 0.511 0.524 0.615 0.231 0.470
\ 0.397 0.412 0.401 0.299 0.377
Vi 0.416 0.432 0.413 0.301 0.391
VI 0.389 0.479 0.348 0.216 0.358
Vil 0.352 0.412 0.409 0.314 0.372
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