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Response to drought stress of leaf callus of alfalfa induced by satellite carrying
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Abstract: In order to improve the alfalfa’s resistance to drought, the drought stress was simulated on leaf callus of

alfalfa that was carried by satellite, and the response to PEG stress and 6 physiological and biochemical indexes were

measured. The results showed that the rate of fatality increased gradually on alfalfa callus, with half lethal concentration

and lethal concentration of PEG being 25% and 30% , as PEG concentration increased. In comparison with CK, satellite

carrying significantly improved the contents of soluble sugar, soluble protein, and increased the POD and SOD activity,

reduced the relative conductivity and malondialdehyde content. Satellite carrying increased drought resistance of the alfal-

fa callus, which could be useful for obtaining alfalfa mutants with high drought resistance .
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Fig.1 Callus of alfalfa under PEG stress

®1 HESGAS PEC BHME THBEE/ %
Table 1 The lethalrate of alfalfa callus under different PEG concentrations

KA W E Concentration/ %

Day/d 0 15 20 25 30
2 0.00 0.50 0.57 10.70 18.50
4 0.20 5.56 19.20 35.00 39.50
6 3.50 11.32 30.00 51.90 59.30
8 5.50 22.70 33.30 56.00 78.60
10 10.20 27.30 37.00 76.00 97.20
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Fig.2 Callus of alfalfa induced by space flight with PEG stress
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Table 2 Changes of the physiological and biochemical indices of callus

WiH REG AR
Item Callus

BB HAR
Callus of space flight

PEG JPhi8 £ 8 i 1 414
Callus of space flight
with PEG stress

PEG i} A5 i 2 21
Callus under PEG stress

W:%ﬁﬁ/(‘umol' g~ b
MDA content
R & i/ (pgrg™")
Proline content
AR S R/ (mgrg™!)
Soluble sugar content
AR Eﬁ%/(mg' g )
Soluble protein content

POD &P/ (Ao min ="+ g™ ")
POD activities

SOD it/ (U-g™")

SOD activities

13.09 +£0.52aA

159.15 +3.64dD

54.93 +0.53dD

0.25+0.02c¢C

80.76 +1.23cC

77.34+0.12dD

10.92 +0.43bB

197.58 +2.56cC

56.32+0.42cC

0.37 £ 0.04bcB

84.35+2.21cC

86.63+£0.16cC

9.97 +0.51bcBC 8.32+0.74cC

223.70+3.10bB 241.21 +4.28aA
67.56 +0.28bB 78.32+0.30aA
0.46 +0.08bB 0.68 +0.05aA
124.45 +1.43bB 145.43 +2.34aA

97.12+0.06bB 100.24 £ 0.21aA

TENEFRFIREFWMRE (P <0.05), REFRFRERTE(P<0.01),

Note: capital letters indicate the significant difference at 1% level, small letters are significantly different at 5% level.

39 1®
3.1 BEHELAR PEG BME

Xt PEG ¥R B2 0 B B2 E A7 1 0 i 8 T Tk
FERREE 5N 0% 15% 20% 25% F1 30% . X T
B35 05 AR50 ) MS 555 57 Jk [ A A 11 A
BRI e T RS R I, R I s R Y
PEG SEIEAAAZS , YT O B AR B 3R 3 e T
i R SR 0T e B R ) e B S S 12 ~
15 R AURAR, 1 A VR AR 35 5 5L WA AN e vt f 1

>+

WA 172 Vb b w2 b iR 3%
AL AL B] , S A 4 S REAS 21 4R
3.2 FHEIMEIF TR
HPAEZ ST 2 Wa oL, HAYRN &
R — RN A AE AR BN, [RIFE 45 7 T 5 B
TS EREE T & A FEE R A 4B -1 B Rk
Z 151 PR 28 L [R] R VE T R B0 — S AR EL R 2 1
ZRA MR, PRI £ XT 22 AR AR AL FE A i I 2
TTER AT R — AR AT Z AR I i, i FE AT LA
LR WL ) S 7 AR AN [R] A B A A A A 2L L
(F#% 115 R)

#
]

,
Iy

o



it P A5 - T AL TR X R A A 5 2 /N A2 W A vy o 115

R2 ZNEBREHEREBHESESKEZNEIXRE
Table 2 Correlation of interval days in each developing stage with each climate factor of winter wheat
BT ~ KT P ~ SRR

Turning green ~ Jointing ~
jointing stage heading stage

il ~ A
Heading ~
maturation period

S
Growth stage

AR

Before winter

Wintering period

[% 7K Precipitation 0.062 0.411" -0.075 0.588" * 0.643% 7
SIS Average temperature 0.002 -0.388" -0.8"" -0.662" " -0.633""

Acuity 0°C af(‘(l)lorgj/z\l{(% temperature 0.771% -0.382 0.135 0.87° 0.889
S emto afczx lﬁfﬁiimpemm 0.721" -0.432 0.39 0.85" 0.723" "
10 em SRR 0.71" " 0.582 0.321 0.889 0.843" "

10 em to accumulated temperature

1 Note: * ¥ P<0.001; ¥ P<0.1,
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