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Table 1 Variation types and main features
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Table 2 The plant traits of 5 leaflets via optimal selection

R2 RESH BRI

T HAERE

EFXRI15% L FAgEkRA 3

9T M /em  BFSE/em - A/ em® g M s/ % 0 SR/ % HE/om R
HY2-16 3.61 2.22 5.537 4.69” 1.08~ 62.09" 42.63" 99. 27 29
HY2-24 3.73 2.21 5.697 4.70” 0.96" 60. 34" 39.87" 97.48 32
HY2-59 3.74 2.30 5.94" 4.71" 1.00™ 68. 417 45. 45" 93. 20 52
HY2-103 3.92 2.24 5.44° 4.92 0.90" 61.07" 41.627 95.11 35
HY2-136 3.71 2.19 5.617 4.74" 0.93" 64. 54" 35.44" 90. 92 29
HY2-160 3. 60 2.47 6.14" 4.70" 0.95" 67.65" 50. 14™ 100. 34 38
HY2-175 3.67 2.35 5.957 4.89" 0.91" 74.53" 59.42" 93.62 27
HY2-191 3.58 2.22 5.48" 5.13 0.89 63.66" 43.08" 89.21 30
HY2-198 3.73 2.18 5.617 4.72" 0.92" 71.12" 56. 77" 98.70 39

CK 3.43 2.12 5.02 5.29 0.88 43.26 30. 85 94.93 33
T+ #3078 5 X 28 S5 1 3 (P<<0. 05) , *+ 3o 5 X I 22 e il 1 3% (P<<0. 01) , T[]

F3 MRIE THEARMER
Table 3 The plant traits of 7 leaflets via optimal selection

it ' M /em W98 /cm MR/ em® BT MEL 2SS/ % TR/ KRS /om A AREK
HY2-11 3.91 1.81 5. 10 4.89" 0.97" 61.38" 37.627 98.12 41
HY2-61 3.72 1.93 4.95 4.69" 1.09” 75.657 36.96" 96. 54 38
HY2-83 3.83 2.01 5.31 4.81" 0.99” 72.00” 44. 627 101. 87 26

HY2-145 3.71 1.82 4.86 4.79" 0.94" 60.81" 35.86" 94.11 33
HY2-187 3.61 2.00 4.98 4.70™ 1.127 71.93" 42.83" 95.35 47
CK 3.43 2.12 5.02 5.29 0.88 43.26 1.32 94.93 33
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Table 4 The plant height,number of branch, multi-leaf rate and biomass of multi—-branch plant

L8R TR B /cm AR RCEONER/ % 2R/ % ZrERIE/ Y /g AW B IE /0

HY2-35 93.71 57 72.73" 58.41 35.02" 878.23 80. 26"

HY2-40 92.88 63 90.917 47.19 9.08" 965. 31 98.13"
HY2-107 89.92 87 163. 64" 57.98 34.03" 1407. 92 188. 98"
HY2-166 94. 47 50 51.527 50.41 16.53" 798. 22 63. 84"
HY2-205 99.71 72 118. 18" 51.60 19. 28" 1184.71 143. 177

CK 94.93 33 43.26 487. 20
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Table 5 The plant height, daily growth, multi—-leaf rate and biomass of fast—growing plant
. g 1 HAERKE/ HERKHE EANE S Ay

WHRAS WEem em o O gy BRIy
HY2-19 113.99 20. 08" 2.08 16. 20" 54.08 25.017 1163. 82 138.88
HY2-33 109. 14 14.97" 2.02 12. 85" 57. 86 33.75" 766. 74 57. 38"
HY2-74 103. 25 8.76" 1.94 8.38" 59.41 37.33" 673.62 38.26
HY2-81 104. 21 9.78" 2.01 12.297 52.00 20.20™ 958.91 96. 82"
HY2-97 108. 96 14.78" 1.96 9.50™ 53.41 23.46" 656. 27 34.70
HY2-148 118.18 24.497 2.23 24.58" 47.83 10.56™ 991.41 103. 49
HY2-185 100. 82 6.20" 2.12 18. 44" 57.52 32.96" 662.72 36. 03"

CK 94.93 1.79 43. 26 487. 20

x6 sHEXBEBEHKMEK
Table 6 The plant traits of white and yellow leafy alfalfa

5% {30 B /cm SHR WK/m iFd/em EEER/Y /g

BH-1 e 92.41 36 3.11 1.40 47.3 520.73

BH-2 Nk 101.70 29 3.72 1.42 50. 4 466. 92

BH-3 (ERe) 94. 50 31 3.65 1.19 46.9 479.10

BH-4 HE 86. 34 33 3.43 1.47 45.8 448.39

HH-1 g 97.75 37 3.72 1.50 54.7 571.56

HH-2 B 99.62 35 3.08 1.14 49.1 554. 27

HH-3 g 84.18 28 3.82 1.17 52.8 420.72

5 i
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Fig.1 The plant of yellow flower ., white flower and red stem
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Table 7 The trait of early maturing single plant

FAEW (2014 4F) FAE(20154E)/

5i% i i) B #i /cm SrHER Znk /% /g
HY2-9 06-16 04-29 99.11° 44 47.42° 572.5"
HY2-63 06-16 04-28 97. 40 35 51.33" 492.8
HY2-79 06-16 04-29 90. 88" 37 45.07 798.0”

HY2-181 06-14 04-26 89.72" 41 50. 78" 599. 77
CK 06-26 05-09 94.93 33 43. 26 487.2
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most significant effects on root length and root activity of subsequent plant, increasing 83. 0% and 226. 3% , respec-
tively, compared with CK. 2) The Sm— O pattern had the most significant effects on root dry weight and root activity
of the subsequent plant, increasing 71. 9% and 106. 1% ,respectively,,compared with CK. 3) The indices of the allelo-
pathic effects of all the extracts on the roots of the post— crop plants were greater than 0, indicating that the six cereal
grass rotation patterns had positive allelopathic effects on both the pre— and post—crop. The O—Sm pattern had the
greatest allelopathy effect with the allelopathy effect index (SE) among 0. 3~0. 6. The 2A pattern had the lowest al-
lelopathy effect with the SE among 0. 05~0. 2. [ Conclusion] The order of promoting effects of crop rotation patterns
on root system was O—Sm>Sm—O>C—Pe>Po—C>Pe—B>2A, and the promoting effect of 0—20 cm soil
layer was higher than that of 20~40 cm soil layer.

Key words: Grain-forage rotation;soil extracts;early roots;root growth;allelopathic effect

(1 #£56 51)

Study on positive variation types of alfalfa by
re—onboard in space

ZHANG Jian-hua'*, CHAI Xiao-qin>”,DING Yao-hong',LIU Fen-hong', YU Jin'

(1. Tianshui Shenzhou Lvpeng Agricultural Science & Technology , Tianshui 741030, China; 2. Gansu Provincial

Space Breeding Technology Innovation Center, Tianshui 741030, China; 3. Tianshui Institute of agricultural Sci-
ences, Tianshui 741001, China)

Abstract: [ Objective] In order to explore the positive mutagenic effect of alfalfa (Medicago sativa) by re—
onboard in space and screen plants for different variation types. [Method] Through the measurement of the produc-
tion performance index such as plant height, leaf—stem ratio, fresh—dry ratio, multi—leaf rate, branch number and
biomass of Zhongtian No. 1 alfalfa carried on Shenzhou No. 10 spacecraft, eight positive variation types were identi-
fied and characterised. [ Result] Forty —six multifoliolate plants including 5 leaflets (9),7 leaflets (5) , multi—branch
(5),rapid growth (7),yellow flower (3) , white flower (4) , disease—resistance and adversity —resistance (9) , and
early maturity (4) were selected via optimal selection. The major variations in alfalfa after its re—onboard in space
occurred in primary nursery, and a few variations occurred in variant nursery. The most obvious variation after the
re—onboard of Zhongtian No. 1 was the increase of leaf numbers. Rate of leaf variations of single multifoliolate plant
was significantly (P<C0.05) higher than control. [ Conclusion] The variation of alfalfa through space— flight muta-
genesis techniques is the variation on the basis of the main characteristics of the plant itself. Therefore, we can select
and carry out space mutation breeding in a targeted manner.

Key words: alfalfa;re—onboard ; variation types;germplasm resources



