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810001)
2700 m 8
5 —10cm 12.61% —42.29% ( CK) 0, 1
24.52¢m -31. 03cm 1875. 2kg * hm ™ —4156. 4kg * hm ~%;
46. 87 cm —69. 99 cm 6 101 kg * hm ™ —20536 kg * hm > 1082 kg * hm > —
5348 kg * hm > (P <0.01) 321Q. 3
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Comparative Research on Overwintering of Alfalfa by

Recovering Soil in Alpine Pasture Region
LI Chunxi YE RUN-ong ZHOU Yu-bi SUN Jing DU Yan-gong ZHANG Fa-wei PENG Li=xin
( Northwest Institute of Plateau Biology Chinese Academy of Sciences; Key laboratory of Adaptation
Evolution of Plateau Biota Chinese Academy of Sciences Xining Qinghai 810001 China)

Abstract: Eight kinds of alfalfas were comparative studied on the overwintering ability at the altitude of
2700 m. It was revealed that the survival ratio was about 12. 61 —42.29% in the next year by recovering soil
of 5 —10 cm at the beginning of winter. However the survival ratio was O in the control plot( CK) . The alfalfa
could not flower in the first year and the plant height reached at 24.52 - 31.03 ecm and the yield of fresh
grass was about 1875.2 —4156. 4 kg * hm ~>. But the survival alfalfa may enter the blossom period by recove—
ring soil and the plant height reached at 46. 87 —69.99 cm and the yield of fresh grass were measured at
6101 — 20536 kg * hm > and the hay biomass was 1082 — 5348 kg * hm ~>. Thus there was significant differ—
ence among the alfalfa varieties. Three kinds of alfalfa appeared outstanding performance ie. Medicago sativa
cv. Defy 321Q M. sativa cv. Queen and M. sativa cv. Algonquin .

Key words: Alfalfa; Overwintering by recovering soil; Survival ratio
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5 9 110 - 120 do

o 4. 06gkg ™"
1 0.5gkg ™" 0. 7gkg ™ 9. lgkg ™
1.1 131.41mg * kg™ 6.07 mg * kg
E100° 7- N38°6° 2700 m 87.40 mg * kg '; ( Auena satiua)
2700 m 1.0C -31%C 1.2 8
26.0C =0C 1400C «d =5C N 3 N
900°C - d 470 ~ 600 mm 1.

1

Table 1 The tested materials

(g (%)
1.88 £0.02 91.50 £0.71
1.92 £0.01 92.50 £2.12
() 4.08 +0. 04 79.00 +2. 83
1 2.02 0. 16 86.00 +2. 83
3 2.29 +£0.02 69.00 £1.41
2.06 0. 06 62.50 £4.95
3210 2.20 +0.03 87.00 +4.24
1.97 £0.07 70.00 =1.41
1.3
1.3.1 2012 4 28 c 6 -8 o
5 8 150kg ( CK) o
150kg 5 9 3m x4m = 1.4.4 . . N N
12m* 20cm 4m 15 2012 8 28 3
3cm —4cem 20 N
600 (12kg — 13kg) 7200 ~ DT -502
(15g - 23¢) 30cm 3 75°C . 24h
-6 15 -18 7 5 -7 . 2013 8 25
7 10 1 20 2012
1.3.2 10 15 o
3-8 6 5 - 1.4.5 . 2012
10 cm CK o
o 12013
1.4 3 02
1.4.1 . . . o
o 1.5
1.4.2 s 10d RCT99
3 o
( ) 2
1.4.3 2013 5 12 2.1
15d 3-5 3 3 2
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41.24% 3. 3210 32.26% (P <0.01)
65.20% - 51. 88% N 42.29%  39.02%
26.88% —43.87% (P < 12.61% 31.13% - 35.88% s
0.01) 5-10 e¢m ( CK) 1 N 0
3-5cm 12.61% —-42.29%
2
Table 2 The field emergence and winter survival rate by recovering soil( %)
( /hm?) ( /hm?) (%) ( /hm?) (%)
600 161.25 £5.25¢ 26.88 +0.88d 56.67 £10. 63e 35.14 £5.77bc
600 208.20 + 14. 85d 34.69 £2.49cd 81.25 £13.75¢d 39.02 +4. 63ab
( ) 600 227.55 £53. 10cd 37.93 £8. 84cd 96. 25 +£26. 25bc 42.29 +4.72a
1 600 208. 80 +8.85d 34.79 £1.47cd 65.00 £ 13. 75de 31.13 £5. 66¢
3 600 391.20 £ 10. 65a 65.20 £1.77a 120.01 £11.25a 30.68 £3.47¢
600 208. 20 £69.90d 34.69 £11.65cd 26.25 £7.50f 12.61 £7.06d
321Q 600 311.25 +£7.05b 51.88 +1.17ab 111.67 £15.63ab 35.88 +4.45abc
600 263.25 £7.95¢ 43.87 =1.32bc 82.50 £8.75cd 31.34 £4.00c¢
F 27.55"" 9.18*" 22.18™% 16.60*
(1) “0”,
(2) (P<0.05); * (P<0.05) * * (P<
0.01)
2.2 2 (P<0.01)
8 2700m 321Q- 62.06 -
5 8 20d 69.99 cm 1
9 46. 87 cm; N
88d o 3.40 -3.90 3
2 4 25 - 28 7 2.34 N 321Q
20 =27 20.15-21.23 ¢
« 8 25 1 3 9.24 g; 3210,
35d o 2 5.39 -
. 5.61g 3 2. 11g;
2.3 (P>0.05) .
3 : N 1
. 9 (P<0.01) . 46.87 - 69. 9cm
24.52 - 31.03cm 27.52 58. l4cm 1. 11 2.34 -
2.37cm 1.40 -2.30 1.88 + 3.90 3.23 71.81%
0.31 1.47 -2.98¢ 2.19 = 9.24 -21.23¢g 16. 16g 6. 38
0.62¢g 0.27 - 0. 66¢g 0.44 + 2.11 -5.61 ¢ 4.22 ¢ 8.59
0.15g (P>0.05) . 0.26 -0.29 0.27 28.57%
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Table 3 The characteristics of harvesting

2012
(Cm) () (g (g
24.52 £3.29 1.85 +0.35 1.60 0. 14 0.31 £0.03 0.20 £0.01
25.19 £0. 39 2.00 +0.28 2.03 +0.50 0.41 £0. 10 0.20 £0.01
( ) 29.25 £5.75 1.95 +0.49 2.67 £0.74 0.55+0.17 0.21 £0.00
1 25.68 £0.97 1.55 +0.21 1.47 £0. 17 0.27 £0. 06 0.20 £0.01
3 31.03 £5. 61 1.75£0.35 2.91 £2.31 0.66 £0. 51 0.22 +0.01
28.42 £0.35 1.40 £0.00 1.58 +£0.04 0.29 £0.02 0.20 +£0. 00
3210 29.59 £1.93 2.20 £0.99 2.98 +0.35 0.61 £0.13 0.20 £0.01
26.47 £0.07 2.30+1.13 2.33+£0.71 0.43 +0. 10 0.21 £0.02
F 1.25 0.47 1.02 1. 16 2.08
27.52 £2.37b 1.88 £0.31b 2.19 £0.62b 0.44 £0. 15b 0.21 £0.01b
2013
59.74 0. 94bce 3.40 +0. 36abc 20.15 +1.48a 5.39 £0. 16a 0.27 £0.02
62.06 +6.98ab 3.17 £0. 25bc 15.91 +2. 18bc 4.13 £0. 51bc 0.27 £0.00
( ) 63.04 +2.36ab 3.33 +0. 06abc 21.23 £2.29a 5.49 +0. 56a 0.26 £0.01
1 46.87 +£9.03d 3.23 +0. 64bc 10.26 = 1. 46d 2.79 £0. 17de 0.29 £0.01
3 53.08 2. 19¢cd 2.34 +£0. 32d 9.24 £1.69d 2.11 £0. 16e 0.27 £0.00
51.91 £8. 16cd 3.90 0. 20a 13.26 £2. 51cd 3.22 £1.09cd 0.28 £0.01
321Q 69.99 £0.98a 2.83 £0. 06cd 20. 88 +3. 54a 5.61 £0.77a 0.26 £0. 01
58.41 +7. 69bc 3.67 £0.42ab 18.32 +2. 17ab 5.04 £0. 62ab 0.28 £0.01
F 6.28%" 6.46°" 11.94%% 14.54%* 1.00
58.14 +£7.31a 3.23 +0.48a 16.16 £4.78a 4.22 x1.37a 0.27 £0.0l1a
F 137.85** 39.76* " 71.79** 61.80** 189.04**
2.4 1875.2kg  380. 5kg. 2
4 | (P <0.01)
(P <0.05) 3210 3210 20536kg
4156. 4kg 5348kg
841. Tkg 3 18038kg  4578kg.15184kg  4272kg
3500.3kg  765.9kg 4342kg  1082kg.
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Table 4

The fresh yield and dry yield

2012

2013

( kg/hm?)

( kg/hm?)

( kg/hm?)

( kg/hm?)

2468. 9 +£220. 95bhe
2843.9 +44.25bc
2687.7 £176. 85bc
2656. 4 £574. 50bc

503.4 £44.70cd
557.9 £18. 60cd
560. 1 £26. 55¢d
542.1 +£98. 70cd

10168 +986. 85¢
12222 +381. 60c
18038 +1731. 51ab
6101 +806. 18d

2758 +301. 86¢
3285 +128. 57¢
4578 £523.79b
1771 £288. 23d

3 3500. 3 +707. 10ab 765.9 +181. 80ab 10512 £2561. 55¢ 2842 +270. 69¢
1875.2 +530. 40c¢ 380. 5 +£83.55d 4342 +869. 33d 1082 £95. 10d
321Q 4156. 4 +662. 85a 841.7 £135.9a 20536 +3423. 39a 5348 +903. 17a
2718.9 +220. 95hc 607.5 £50. 55¢ 15184 +368. 33b 4272 £251.71b
F 4.75" 4.66" 34.30™" 37.38""
3 321Q. 3
8 o
“ ( ) 2014 \ o
_ _ »
0
5 —10cm 12.61% -42.29% (1) .
). 2008 17(3): 119 — 128,
)
. 2010
27( 1) :85 - 91.
’ . (3) .
° (. 2010 19(1):121 -127.
> > @)
aj. 2013 35
. (2):37 -47.
. . 5) .
). 2013 35(5) ;53 56.
i ©6) )
). 2010 8(4):21 -22.
7 7) 18 (JJ.
2011 28( 11) : 1998 —2002.
1 38.55cm
8)
3.63 qy. 2013 35
17447. 15kg 7.09 (5):34 -39
6503. 72kg 11.93 . ©9)
2010
. 1 32(4) :86 -91.
1
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