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ZH ZURE 37 HOR AT AR S N IR A (R 2 AR AR B
PN B 54505 AR5 & A H AR L 5T B 0] 0 B
st Pl mRAE DA A T R A (0 ol T B R AT R R R e
AR RE ), RO B, SR R R L v . H A
LR 7R R B NI WS e R S = R S W £ R 52
U 28 B (Paspalum vaginatum)'™ | {6 W45 28 5 ( Zoysia
matrella)'® . % W 5 (Roegneria sp. )" 5% W B & Fl p
1380 732 BE T 28 0 B R O R AT 5 S A R
iR

HLP) DNA Y H AR 76 R 9 A A= ) 18 o 2
o 5 3G T B VR AR AE D T S O A8 A 5GP
B2k % 7 X5 E MY DNA B 3 ALK 19 28 b,
77 4 558 AL 40 41K A8 N 3 R T 38 i BE 0. DNAH
BeAb B REE I UR AT s A% 25 Je AR, 1R HT R
1k O Y 1 2 B (MSAP) | & 8% i A @ 3% 3k
(HPLC) % # R W58 T @ F 5% (Festuca arundina-
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cea)'™ T (Elymus sibiricus)™ TR AL 16454
T B DR 2 i e i PR AR KO 19 AR A A3 BT R 3 T
HEAE BT 22 5 0 A HF 9838 5 2R & B — 6000 5 41
TR R [T S b0 R X e G R o
15 20 B o AR BRAG me B, B0 25 43 Bt DNA B S AL K7 5
T KT S A TR e R 2 R] 6 R O T RE A
U7 B P AL —E 1 B AR A
1 ##FFE
1.1 R4 #

S R TR 806 R 5 T A 005 4 240 A Y AL B
1 5T 5T I R R 2 A i B2 5 R bR 2 g Al ) 21 4L
FeWF ot = SR, Horh Co— vy G L4 51 B 78 Fh 7 3k 18
[ = BRI A G3(800 Gy) \G4(600 Gy) I & 4 Bt Fh 1
HE R v o 0 4 2o A A B Y 4 BHE o G3L G4
CK.
1.2 RKWHE
1.2.1 HRHARYHRIZL TEMSEARFR
(MS-+30 g KEWE+8.5 g Bt ig by ), %t e 44 806 H 74
M F i S B0 2L A B AL 1 (G 3 G4 LCK) B iU
ZEZRB AT ARG 3R
1.2.2 #3%% PEG Mhit 2422 Ot IR (CK) 20 15 1
DI HURZE 2K BERE AR T MS JEAR R SR 3 A SRR
BEFP A~6 A BRZFZERL R R B R B AT A~5 KT
(242 6~8 cm) Bf RIATJH TR 401 52 3 A 3 o 2
B W oy 0 B NS A 15%0.20% . 25% . 30% Fil 35%
PEG — 6000 ( faj #x i PEG ) ¥ Ji $% 7 3t b F 47 W 36 Ak
B, B FPUR B PEG 19 MS 85 3% 3L 5 A 30 B4 B 1
FEOGIREE TR bR R MR AL B & A8 4k, et
AbFE 3 d 5 AL R E AR R IR E 3R E A
AR PEG e ik B

T T B 1) A 20 PEG 3o ik B2 LN, 4 CKLG3,
G4 2135 ¥ HEAT IR 7 6 A 4001 552 Mol a6 Ak 3 76 A B
T 5 WA B 3 2H 5 i HE A MIS FEAR R SR L,
Xt PEG 3 T 235 (0 8 18 475 0 b AT 9 KHE 75 f A
O AR AR I
1.2.3 AmIBARE X E A HIT B &M
Yy BT Bt A G T R B A AR 7 R A T T E
RIG I E 3SKEL .

B3 W 5 E < v] % B A (Soluble protein,

SP) & & R M1 7% 5 Hr 52 W w0 5E , l % 1 8 (Soluble
sugar, SS) % 1 5% FH B Eb 3k 0 52, Il 202 (Proline,
Pro) £ 12 5% R P B = B 5 2

PU A AL B P D 2 . o 40 fk W) B (Peroxidase,
POD) 1 ¥ R H & 0 K By b (8 2k 0 5 |, 33 1k &0l
(Catalase, CAT) 3 1 2R FH 40 Y6 0% B2 1600 % R SR 4k 9
7 4k 1 (Superoxide dismutase, SOD) 3 & Fi NBT
T I

g 3k 42 Ak 7= 2 A0 3 P 0 2 < T 18 (Malondi-
aldehyde, MDA ) & & JH i A 2 LL 22 2 %, AH X i &
K (Relative conductivity , RC ) 5% F HL §3:1,
1.2.4 HPLC #FHm & a3z % A B4 kikTF
DNA 1 £ B K oK i - F) FH A 4 5 D 4 4 B0t ) &
(TIANGEN) X & 15 20 55 v 5& K 20 DNA #1742 3, #%
P & UL A AT ERAE . 8] NanoDrop 2000 X i £2
IR PR 20 DNA ¥ & HEA 70 %€ -

ASCDNA Z WA M5 &8 Tk b & 5 min, 78
100 uLL (£ % 3 pug) B DNA W P in A 70% & & R
50 pl, 7E 3 K th K f## 60 min, J5 ] 5 mol/L % KOH ¥
pH{H %] 3~5,12 000 r/min & .L» 10 min, B I 7 i €
JE #EAT HPLC W o #% P A3 4 5 H 1 mL 9 dd H.O %
fife, EARERTHI 0. 22 pm UL 8 T U

B4l HPLC &  « /55 %80 M 535 4% ol Agilent
Technologies 1290 Infinity 11, 48 4 & I 3 K 285 nm;
0,38 % 5 ZORBA X RRHD EClipse plus C18; i 2l Al
7 10 mmol/L B g — 2 8, #E A B 4.6 250 mm;
Py 0. 35 mL/min, #EAE N 0. 6 pL, B2 R 30 °C.

b o il 2 2 i - 22 BR i Oy iR B B e
E (C) A 5~ 3 i 5 0 (5-mC) FR 5 45 10 mg iF T 1
mL & AR, F B R 4.10.20 #1150 mg/L 4 D EE,
R 4l 45 B 43 06 T BRI IR 3 2 b il o R Bk K P
(%)=5-mC/(C+5mC)*100% ,C F 5mC 75 & 2
FOB 2 C ik B, ol Am ol il 2315375 .
1.2.5 #_KFHELEFN HEEESTENRHSRE
PROBCE L BT A 38 AR 00 A T AL R0 AR SR R B A R
CIEASCHE b5 ) a8z S5 ok B2 20 (F AR SE A ), % 2%
B AR HEAT b B AS B 45 5 B 1 SR8 (E , B 5 SR A5 -1
iR FJEE

FIEEHMEAX RX,) = (X;— X))/ (X —
Xoin) SR B RBUE R R(X) =1 (X;— X)) /(X —
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Xoin) » X, 2878 ¢ HE P AL 6 AR 19 T 540 R 20, X X
53 B 27 45 F8 B 1 Jie R R e/ N 5 1 8 R B
PrrkREE B EREEAL  X=2UX,)/
n, oo XOh P b R SRR oR BUE
B A BALIGUHE A3 0 PTFW 3E R B = ORTR] i aa b 31
T (/X BESF- 2 0 5 {E) X 100 %6
WE R W=R/SR, W J it bR 16 T A5 5 45
PR B RCE BB R FE— R AU, SR R R AR
A
AT (D) =38 &8 sRUH < AL E R4
1.2.6 ##E&2E5 54 KA Excel 2010 Xf 445 i
788, SPSS 21. 0 43 B JCF X 4 2 B BUH k47 7 22
3 (ANOVA),

2 HR54HH
2.1 PEGHMrEXEBEAHEEERTENZ M

X} 15%~35% PEG JHria v B 3 d 19 & 16 41 855 W A7
R IEAT 53 M, 15% PEG 30 e B 4115 W A7 05 RN

83.30% , 1M 35% WY PEG 38 ¥k £ 40 55 1 A7 1% 224N
13.33% . M4 15%~35% PEG Jilhin v B 40 55 1 A7 1
AN MO R A B BH D5 R y=—2. 482 8+
107. 83(R*=0.940) , A A1 PEG [ 38 = B 5E 1 84 FE e
JE 4y 9 23.29% R 43.43% , N BE#E 15%.20% .
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/\*ﬁ
2.2 WEHMPEGHMEXNEGFHESEEELERY
aﬁﬂf’rﬂ
2.2.1 HFHERATHHR WSO E T E fE B 3R

BEW YRS RN MILE L. G3M GATER PEG
Whia F Al R A R Dy CKRY 2,49 1 7. 32

W, AL A R A O CKAY 1. 44 R 2. 12 6%, il &
iz o 4o o CK Y 1. 55 A 1. 32 4%, G3 Fll G4 1y T i
PEEE 1L AT MW DI SRR & 3 T CKL R A 4Ly
SHFNIB IE PA  B  HOR R A 2 R 2 e L
(P<C0.05) , 16 W] — 22 %@ I Ak 3 0% 1 1 41 355 1 T AR R
CEEARER, 373 L7/}

3N By BB B R T W) B i Y Bl PEG aa ik
iﬂnzf'aiFFzFE’»th%“(r%ll)o 4185 1 12 20% PEG
JIip 368 Ve JBE I AT PR AR A R e L P E CKLG3 TG4

1 EHMAZEESEEATYRSBHOZM

Table 1 Effects of radiation on the content of osmotic regu-

latory substances in tissue cultured seedlings

SP &/ Pro &g/
ko N 1 SSEH/ % o
(mgeg ') (pgg ')
CK 1.3240.11° 1.0840. 04¢ 18.70+£0. 25¢
G3 3.2840. 14" 1.564-0.03" 28.98+0. 33"
G4 9.64+0. 13 2.30+0.03*  24.70-+0.33"
OCK £IG3 EmG4
81 p
S A a :
o[ b
& 5r a b
L . b
% 4 d d < - ¢
&30 . d
o eI H I
1 H
0 ﬂ Il Il
0 12 20 25 30
PEGH /%

CJCK EG3 mG4
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E1 PEGHrETHEHSERATYWRESENTH

Fig. 1 Changes in the content of osmotic regulatory substances in tissue cultured seedlings under PEG stress

T AN R /ING B 7 () 28 2 % 1 00 A () Aok R ) 22 5 80 25 K P P<20.05, T [l .
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) SP & 4 A A B8 CK A9 7.61.8. 84 F1 11. 58 1 CK 22 553 i 3 (P<<0. 05) , MR i — 2 1)
B IRPEE SN GA>G3>CRE 1-A) s 4 15 PEG a R, 3R A G B B ] R BT 20y nf & 1 .
AR A TR 20 % 8% 25 % PEG it vk BE il ik P A A R

B R, B8 CKLG3 TG4 /Y AT i v A 2 = 2 2.2.2 REAAMEFE G3MGLTERPEG T,
M A CK 4. 29.5.69F16. 3115 (I 1-B) s 15 POD i ¥4 CK 9 1. 19 1 1. 684% , SOD i ¥4 4 CK 1y
£ 25% PEG Jiy 30 #e B iF Jifi 220 /R & it Je i, B3 CKL 0.56 F10. 824 ,CAT E M CK 1Y 0. 89 F1 0. 82 4%, 4
G3 Hl G4 /9 filfi 2 1R & 53 0 9 K W38 CK #9 7.01, SR E B POD IG5 TORMR S 20, SOD #1 CAT
8.52 Fl 8. 50 1% , i & MR % &t N G3>G4>CK (¥ 1- T PR YR TR 58 5 4, B G319 SOD 6 1 41 , HoAth 48 5
C)e PEGHHBARH 3FBEM YR EEY & T LY 3 LT A AL G TG Tk 5 R e S A L 2% e ) i
HR 0 4, B G4 89 30% PEG ki 41 /Y vl 35 P 0 2 (P<<0.05), 4@ B4 7 POD ¥ (£ 2) , HEEE T
AL A A5 W aE 21 3 R B OB ) A S R SOD I CAT i .

F2 EHAREERSLETEENZN

Table 2 Effects of radiation on antioxidant enzyme activity in tissue cultured seedlings

ok POD it /(Usmin 'eg ") SOD ¥ /(Usmin ‘g ") CAT P/ (Usmin 'eg ')
CK 13 333.334+440. 96¢ 87.70+10. 85 4 293.33+83. 27"

G3 15 888. 89+693. 89" 49.22+16.18" 3833.334+61. 10"

G4 22 388.89+254. 59 71.59413. 24" 3506.67430. 55°

B 1E 45511 POD 36 4 (E 2-A) F1 SOD (® 2-B) SOD i MR G3>CK>G4; 4H 35 1 76 78 30% PEG i

T M B PEG W0 de B2 34 2 58 1 5 9 Yk WA CAT i e, CKLG3 Ml G4 1Y CAT i 14
CAT 15 PEFE PEG W 361 v B2 38 Jin i 38 in (& 2-C) . 41 AR i CK A 1.29.0. 58 F1 0. 89 £, CAT i 1 H
KM AE 25% PEG a8 ik B 5 POD A1 SOD 3 % fi 5 CK>G4>G3, B CK M G4 1y 15% PEG 38 41 /Y
CK.G3H1 G4 19 POD 1 ¥£ - A i CK /9 2. 54,3, 26 SOD {7 ¥ #1 25% #1 30% PEG il 38 40 19 CAT 3 ¥
5. 7914% , POD §if ¥ G4>G3>CK, CK.G3 il G4 Ah, HoA & W38 41 19 POD F SOD I 7 1 /5 T HOR i
B SOD 3 1 b R k38 CK 9 2.59.2. 68 #1 2. 11 %, i CK, CAT &AL T H KM i8 CK. B G318 15%
~ 900007 o 300 g ICK 363 mmG4
= g000} CJCK [£I1G3 WG4 a sl W
5. 70000f 8 b a b
‘E 60000t E 200 2
= 50000( 2 1501
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Fig. 2 Change of antioxidant enzyme activity of tissue culture seedlings under PEG stress
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PEG W38 2H # POD 15 PEAI CK G4 #) 30% PEG i ia
20 SOD 7iE PR A1, HoAl 45 30 40 3 Fh b 480 10 Bl 15 1k 5
HAR A CK #2254 8 % (P<<0.05) , Yl 7E — &

W RS PEG Bhid R, o] LA S AR & 18 20 55 i 3 Fhbt 1k
[[E3 E
2.2.3 BRELALTHABEENE G3MGLTER

PEG i T , MDA & & 43 5 2 CK %) 11. 07 F1 1. 19
¥, X L SR 0o CK A9 0. 91 F1°0. 98 4% , 4 5 41
TR MDA 5 i 3 TR 4R AL A SRR T
A2 5 52 B9 MDA & & AR X SR 5 R
AT R 22 R B & (P<T0.05) , i B — & 5 5t 5
itoA DL ek AR T S AL 0 e R AR R R R R
PE(£3).

B8 4L55 8 MDA 25 B AA X S R A A28 1k ¥ b

2000 4 CJCK [IG3 WG4
T 180T b a
- 160 - | e bb aE
= C (&
g l40f qd c
31200 eg
b= 100F &
Qﬂ 80 F
2 60+
I 40F
20l
0
0 12 20 25 30
PEGH J&/%

*3 EHNAEEMDASENBENESENEM
Table 3 Effects of radiation on MDA content and relative

electrical conductivity in tissue cultured seedlings

R MDA # £ /(pmoleg ') A HL 55/ 4

CK 97.1342.72° 21.6140. 10

G3 103.96+2. 77" 19.714+0. 17"

G4 115.5440. 33° 21.12240.19°
PEG 36 ¥ JE B m 2 3 ma # (& 3) . 30% PEG Wy
R L,CK.G3 M G418 MDA & & R H R a4 CK Y

1.57.1. 71 F1 1. 81 /%5 , MDA & & i G4>G3>CK (A
3-A) . CK.G3H G4 1y AH & H 3 HAR k8 4 CK
[ 2.64.2.31 F12.554% ,RC H CK>G4>G3 ([ 3-
B). B PEG Wi B2 B2 B 3G 0, 3 Fh 20 K5 i 04 B AR 4
A B RIS R 4 0, Bk 38 MDA 5 S AR X 1,
HEH AWM CK b 2: 53 W 3% (P<<0.05).

U CJCK [DG3 mEG4

60 [ a4 a
50
40
30
20

AHXF HL 3R/ %

0 12 20 25 30
PEGH /%

E3 PEGHhiE THIEZH MDA S EMENBSRMITK

Fig. 3 Changes of MDA content and relative electrical conductivity of tissue culture seedlings under PEG stress

2.2.4 BRHARBGYRIWHGEESSN KEIFETE
Y1 HG A5 PRIBUER AR BT R P 30 R B AR A R L A R A
BAIGER bR X PEG 38 i SURFE BE 25 R o T M A
o > AR S > AR S B >POD I >
X L >SOD i >MDA &8 >CAT k. H
AT M R R SR X S 3 A SURR M
KL CAT WG USRI (R 4)

F T 3y A 20 B i 4% B I0UER bR b A R A
K SR R pR RO R 2R A DAEEE , xF 3 4L 4 B A%
PEG M 381 4b ¥R 1% A B 48 A A8 1k #E 47 25 & T M (3%
5), SR 3 AL AL T T R LR A A R ok
F/MR K GA™>G3>CK, G4 3T T i i .
2.4 $ESTHPEG BhiE X B 15 E E 22 DNA R E LK
F B #
2.4.1 AW DNA 89 3R JE Ao 4k JE AR M B AT M2 4 o0
WA T4 ] NanoDrop 2000 K il 3 K 41 DNA 1

B RIAERE R 2R W RR R 2 DNA [ 9 i R4l R
BIRF A g0 Bk, R4l B 7E Ao/ Ao FLAE A 1. 7~1. 8,
BE & C Y 04 i a] & 0. 374 min, B & 5—mC [ HY i
ik E R 0. 538 min ([ 4) . C #l 5—mC #F5 il 77 72 53
WA Y=1.849X (R*=0.978 8) fil Y=1.806X (R*=
0.981 8) , Hrp g\ AL bR Y Jy 0 17 AL, 7 v /s, B AR A
X R BE , B umol/ Lo M4 B il 7 B FLEL FR R K
S F A S AT A5 A 3 RE R R 4 DNA H Sk
KA

2.4.2 %44 PEG Wrid B 75 435 % A B 41 DNA
WAL KT8 H e CK A G4 4155 1 32 N 41 DNA
FEAGIK 29 Ry 2190~2306 , 4 15 ¥ AE R T 5 R 25%
PEG Wl F , G4 3£ 41 DNA B 5L Ak 7K S 4051 A % BR
(9 1. 025 A1 1. 04 4% , G4 JE K 20 DNA H Ak /K F- ¥ 755
F CK, H PEG W38t J5 5 20 20 85 1 1) DNA ' 34k K 2
S #E(P<<0.05) (K 5), G4 3 H4 DNA H S 1kK
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Table 4 Drought resistance coefficients of alfalfa tissue culture seedlings under PEG stress
PEG #JE/ % URRLEE R
Sp SS Pro MDA RC POD SOD CAT
15 7.152 2. 805 3. 847 1.214 1.444 1.458 0.204 0. 505
. 20 7.608 3.244 5. 050 1. 300 1.909 1. 896 1.276 0. 815
K 25 6.954 4.290 7.011 1.428 2.164 2.542 2.592 1.093
30 6.308 4.118 4.756 1. 566 2.644 1.438 0.816 1. 286
15 7.981 2.950 3.821 1. 300 1.256 1.346 1.112 0. 255
. 20 8.839 5.685 5.412 1.392 1.582 2.575 2.173 0. 393
o 25 7.728 3.473 8.523 1.517 1.892 3.258 2.684 0.491
30 7.383 3.130 5.107 1.708 2.311 1.554 2.173 0. 581
15 8.839 2. 287 5. 149 1.373 1. 502 2.638 0.531 0.491
- 20 11.581 3.418 7.279 1. 506 1.909 3. 800 2. 000 0.679
25 7.834 6. 307 8.504 1. 694 2.092 5.792 2.112 0. 828
30 7.144 4.648 7.244 1.814 2.553 4.433 0. 857 0. 894
ISyl 95. 351 46. 355 71.703 17.812 23.258 32.730 18. 530 8. 311
*5 HEABBEREZSTN
Table 5 Comprehensive evaluation of drought resistance of alfalfa tissue culture seedlings
2 5 R R TFHSRIEREE G5 DE
SP SS Pro MDA RC POD SOD CAT
CK 0.000 0. 000 0. 000 1. 000 0.000 0. 000 0. 000 1.000 0. 250 0.092
G3 0.39%4 0. 368 0.351 0.538 1. 000 0.159 1. 000 0. 000 0.476 0.434
G4 1. 000 1. 000 1. 000 0. 000 0.105 1. 000 0.152 0.525 0.598 0.807
D&Y 0.305 0. 146 0.217 0. 060 0.075 0. 105 0. 060 0.032
Z 5 f\c 257 jibi g c
0] 35 It g 2ol
= |
= 207 = 50 2 "
E 157 ] 15 5 °|
2 =) ‘
10 7 2 CK G4 PEG-CK  PEG-G4
57 > pog i
0-_§J Bs5 HAEHEFEEADNARENKFEETK

0.5 l 0.,5 1'
B4 CH5-mCHRERELEIEER
Fig. 4 Standard liquid curves chromatogram of
C and 5-mC

45 CK g A $2 5, PEG Wi X CK 1 G4 B2 [F 4 DNA
H 3L AL KA T A .

3 itig

3.1 EHMPEGHEMEREEENIBERHNEN
OCo—y I 26 5 5% 3 B R AIK 50 o 5 50 6 R 9 = A
) RGN R ) R S AR 7 A ) B A0 E A

Fig. 5 Changes of genomic DNA methylation level of tissue

culture seedlings

5 0 240 9 A A RN U 9 B A Tk R M R 4
8B GHAAE W] 7R A 2 Fge AR JE R (R G W O 1kl
DRI S 20 250X 35 78 b R} A7 5 1] 16 4%, AR AR A H b 1 58
AR PR A 30 B TR A AN M 2 A A2 d L A A
AALRR I, A T A N A IR B ek AR A W A B
B T AT A A T R G 7 AR BIL R R G a0 B A ok
5T AR BFSE T 600 Gy 1800 Gy A 48 5t 1 £
T ARAF B AR AORL U R 0 SRR G4 G3 BT R
PiE T CK, HOE ARy i, B S MYk & & it
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SE T TG M RS A Ak N B O M 7 AR R TR A AR AL
FET WA T, G3 G4 MY AT ¥ M 2R 1 20 AT
PEWE B i3 CK, 5 561 Ab 3 4 85 1 T v MR 2 1 L
S8R AN R R S RN AL B AR Y R S R
AR AL 58 SC 05T W AR A5 A AL BUR B G3LGA Y
POD F1 SOD i 1 & F CK, CAT #E ik T CK, 41 85
B AE AN 6] T 52 0 A R R AU A B S L RR ) AR A 22
5+, POD . SOD #l CAT i ¥ A48 4k 55 B A I (1 i 52 &5
TR AR — B0 R S o B O A A R R (E RS O M R
ARHT S, 5 W8 0T 4155 MDA & & RA X
SR B T 0 R R, 4 8 T A RS B AR AL R
J3E RS 3 1 38 R R K, AT AR T R T R A
[F) B D7 4 il 22 496, A A4 ) T BB Ao AR Ak A 3 i B AR
FEPE S YCo—y ML EBE MY IET
PU AT 5 M | A A0 0 1 A S M OR e T A
BB R
3.2 4E5t#1 PEG BhiE
F K

4 35 DA A B DNA b fieg g g kA 32 22 L 5—
mC (B R AEAE, i DNA v i i i 3L 1 1/3, AR ]
Wy b v i v i Y SR AR L ] 25 K WE R R B
iaﬁﬁﬂz A —'ﬁi’%iﬂiﬁ%%ﬁﬁ?"ﬂ@ﬂi/\ AR 5 AR 5 AR

ZAF T A WA RE T4 BRI 24 DNA
ft, ﬁ/méﬁﬂﬁ%%u#u%l% Xt BB AR
FE T G4 1Y A H AR K P& T CKL BB “Co—y
SR T B A AR R R 2 DNA (9 Rk K
-, 5 5 30 E R ) HPLC 45 7 o 0 TR 5 35 48
TEE 5 DNA B AL A (e g S — 30, s g e m 1
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Effects of “Co—y radiation and PEG stress on
physiological indexes and genomic DNA methylation
levels of alfalfa tissue culture seedlings

ZHU Kun, LIU Ying-zhuo, LIU Chang, LI Shan-shan, LIU Xin-yu, LI Bo'
(1. College of Agriculture ,Forestry and Life Sciences, Qigihar University , Heilongjiang Provincial Key Laboratory

of Resistance Gene Engineering and Protection of Biodiversity in Cold Areas ,Qigihar 161006, China)

Abstract: [ Objective] To explore the effects of alfalfa (Medicago sativa) on physiology and DNA methylation

levels under “Co— 1y radiation and polyethylene glycol 6000 (PEG—6000) stress. [ Method] Three kinds of callus

differentiation tissue culture plantlets were used as materials, among which G3 and G4 were the callus differentiation

tissue culture plantlets from the leaves of mutant plants irradiated with alfalfa seeds (CK was not irradiated ). Three

types of tissue cultured seedlings were subjected to PEG stress respectively, The changes of physiological indexes

and genomic DNA methylation level were analyzed. [ Result] The physiological and biochemical responses of alfalfa

tissue culture seedlings to radiation and PEG stress were different. Radiation increased the content of osmoregulatory

substances (soluble proteins, soluble sugars, and proline) , peroxidase (POD) activity, and relative conductivity

(RC) , and decreased the activities of superoxide dismutase (SOD) , peroxidase (CAT) , and malondialdehyde
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(MDA) content. Content of three osmotic regulating substances, peroxidase and superoxide dismutase activities of
the three types of tissue cultured seedlings showed a trend of first increasing and then decreasing with the increase of
PEG stress concentration. The catalase activity, malondialdehyde content, and relative conductivity all showed an in-
creasing trend with the increase of PEG constant worry concentration. Accroding to the comprehensive analysis of
membership function values for drought resistance coefficients of 8 physiological indicators, the order of drought resis-
tance of the three alfalfa tissue culture seedlings is G4>>G3>>CK. [ Conclusion] Comparing the methylation level of
genomic DNA of tissue culture seedlings under radiation treatment and PEG stress, radiation increased the methyla-
tion level (G4<CCK) , and PEG stress decreased the methylation level. “Co— v radiation could improve the drought
resistance of alfalfa tissue culture seedlings, and regulate the response to radiation and drought stress through DNA
methylation modification. The induced epigenetic changes in the genome played an important regulatory role in
screening alfalfa mutants and adapting to drought environments.
Key words: alfalfa tissue culture seedling; PEG stress; Co— 7y radiation; physiological and biochemical charac-
teristics ; DNA methylation
(RERE XNER)



