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Response to abiotic stresses of leaf callus of alfalfa seed carried by satellite

LI Bo', XU Wan-yu', PENG Dan', I Hong’
(1. College of Agriculture, Forestry and Life Sciences, Qigihar University , Qigihar 161006, China;
2. Animal Science Institute of Heilongjiang , Qigihar 161000, China)

Abstract: To study the influence of space environment on the leaf callus of alfalfa seed carried by satellite, the cal-

lus of alfalfa under different stress (NaCl and PEG and temperature stress) were studied, and the five physiological pa-

rameters including proline, soluble sugar, soluble protein, relative conductivity and MDA content were determined to e-

valuate the effect of satellite carrying on callus resistance. The results showed that the survival rates of no-carrying materi-
al were 2.68% , 3.8% , 43.68% , and 35.42% for NaCl (2% ), PEG (30% ), high temperature (40°C, 6d), and
low temperature (0°C, 8d) stress, being significantly different with those of the control. Satellite-carrying resulted in

higher proline, soluble sugar, protein contents, by an increase of 55.6% .34.71% , and 40.67% , respectively. By

contrast, the relative conductivity and MDA content were reduced by 48.37% and 39.47% . The degree of resistance of

satellite carrying alfalfa callus was in the order of drought, salt, low temperature, and high temperature.
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Table 1 Survival rate of callus of non-carrying under salt stress

T NaCl %;E@Z/%

Days Concentration of NaCl

/d 0.5 1.0 1.5 2.0
4 93.21 87.96 73.92 56.53
6 84.52 73.21 68.17 42.19
8 73.69 65.47 54.31 32.74
10 62.17 53.96 43.27 17.45
12 43.84 43.84 22.46 2.68
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F2 PECEME TREBDHARMIEEE % TES 8 RINAFIE RT3 H 0 35.42% 1 59.32% , L]
Table 2 Survival rate of callus of non-carrying under PEG stress FEER M AT 420 b A48 28 1 A 405 4R 2R it v TR AT IR,
. PEG WK/ % HIRE 5
Days Concentration of PEG . ] )
. T s w = = £3 FEREMETHESHERES
BOEANGFEEE %
2 100.00 99.50 94.43 89.30 81.50
Table 3 The survival rate of alfalfa callus of carrying
4 99.80 94.44 80.80 65.00 60.70 ) )
6 96.50 88,68 70.00 48,10 59,30 and non-carrying under different temperature stress
8 95.50  77.30  66.70  44.00  21.40 B TR Tt Temperature
10 89.80  72.70 63.00 23.00 3.80 Days of gouckpat 40CH#  OCRBE  0CH#
C“it;“e 40°C Non-  40C 0°C Non- 0C
o & N N carryin Carryin; carryin; Carryin
2 3 FIE 3 AT B 3R RS, 223 ; e e e
PRI B ST WA S R 5218 S
V2 HEH e 758 b4y A o 40 A B : . - .
PR . A0CAIE RS RIOBIHSE 6 S
RIFAEIR 570 g 43. 68% F1 53.73% , 22 5 1 K. 10 21.95 32.19 22.18 47.69
Fo TE OCAURPIGL T AR 21 HORHE 2 i i 1 41 12 13.19 2.48 17.94 34.57

EAERE

H:1.2.3.490.5% .1.0% .1.5% .2.0% SR HHNE KRG ETE L5 2 2. 0% HhE FE B E 7 @418,
Note: 1, 2, 3 and 4, non-carrying alfalfa callus under 0.5% , 1.0%, 1.5% and 2.0% salt stress. 5, carrying alfalfa callus under 2.0% salt stress.
E1 #HETEERHAR
Fig.1 Alfalfa callus under salt stress

2 3}

1 2 3 4 5 6

Note: 1, 2, 3, 4 and 5, alfalfa callus of non-carrying under 10% PEG, 15% PEG, 20% PEG, 25% PEG, and 30% PEG stress. 6, alfalfa callus of car-
rying under 30% PEG stress.

2 PEGEMBTREHBEDHAR
Fig.2 Alfalfa callus of non-carrying under PEG stress

1 2 3 4

T 1.2 0 40 CHEBRIARIE AL LY, 3.4 1y OCREBRAR L H B2
Note: 1 and 2, callus of carrying and non-carrying under 40°C stress. 3 and 4, callus of carrying and non-carrying under 0°C stress.
B3 AREEMETEHEAEREERHAR
Fig.3  Alfalfa callus of carry and not carry under different temperature stress
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Table 4 The change in physiological parameters of alfalfa callus of satellite carrying under different stress
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Table 5 The membership values of each parameter and comprehensive evaluation of resistance

b3 [ AR A E A HL SR R SR HEP

Treatment MDA Soluble sugar Soluble protein  Relative conductivity Proline Sum Order
29%NaCl $% 2% NaCl Carrying 0.714 1.000 0.015 0.823 0.567 3.12 2
30% PEG #4538 30% PEG Carrying 0.477 0.785 0.000 1.000 1.000 3.26 1
40°CHEH 40°C Carrying 0.000 0.000 0.222 0.012 0.673 1.56 4
0°CHE#H 0°C Carrying 1.000 0.150 1.000 0.000 0.000 2.15 3
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