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Abstract The effects of DMSO ( Dimethylsulfoxide), in which wheat seeds were soaked, on the cold-resistance of
seedlings were studied. The results show that DMSO treatment can enhance the activity of SOD and POD, raise the con-
tent of chlorophyll and content of soluble protein,and the vitality of the root system, reduce the content of malondialde-
hyde (MDA)and the cell electrolyte leakage of the seedlings. DMSO also can enhance the plant height,dry weight and the
ratio of root to shoot of wheat seedlings under cold stress. The suitable concentration of DMSO is 2 ~ 5g/kg.

Key words DMSO, Wheat, Seedlings, Biophysical index ,Cold-resistance

(Received Feb. 10, 2005; revised Mar. 16, 2005)

Z B E B (Dimethylsulfoxide, 48 5 DMSO), 4> TR N CH;—SO—CH, , 2 —F W FE W FE, B AR B K
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EHEN AHEREN ESRGEPASE S EE YR EEEAN, R R EY 8 E R
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1 REHBSEAE

P/ E SRR R4 267 BB K FERLEMRERM . #TF A 1g/kg HeCl, TH#F 15min, B R K Mt
THEREBEFKRPE IR, BT KG. UEBEF KB AR, 5551 0.5g/keg. 1g/kg . 2g/kg . 5g/kg.
10g/kg 20g/kg ¥ B i DMSO 30C F#&F 36h, H7E 28°C T # % 36h, BB A —BM R F 5 BB L 5F
MEGEFIMEER | BEK, B EHFNSN), S8EFM 40K, 3KER  AREEEFRREREZ
H—il e B —DR/NESEMA 4(£1)CTAE 36h, KB B 2h, F4HEZRE. UEFTFKER
FREER R T (25C) B3 AXT R (CK,) B E B B U LB FKEME 4(£1)C TFTAEARFNB(CK,),
WEMFTENERS BB TYRE R TETYRE. BEL A THEH R TYRENLE, o
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BESESBATE"YHEHT I Wersttein BHEE SR, BEEAATICENE, THSEHSE
KA Folin- Bk E . o E ALY B (POD)EH AL AR ARB =N E . BEY B LEE (SOD) & % HA
Z VUM E . BAEREREM DDS 1A MBS NENE, KR -B(MDA)SBRSBEKERURESZE 1
FE. BMER3IRER ., W LSDEHTLERE, MHALE S -2 M E R B EHKTE,
2 ZRE5HW
2.1 DMSO XEEIMET/MEHEEKNEM

R A LR DEGENHRE W EFTYRE TR TYHRE WEL. DMSO B # 1 £ R 1K
BHEE G M ERTYERE TR TYEE RELYE TR EMNR(CK,). 1g/kg.2g/kg.5g/kg
3INMMELAEA TR TYRE REHE CK, ZREBEKF(RE L),

#1 DMSOMERMETIEH KB HTHETURR H LB THERIRTLLHBM -

Tab.1 Effects of DMSO on the height,dry weight and root/shoot ratio of wheat seedlings under coldness stress
DMSO/g kg ™" B /em WERTYEE /g WTFHTYEE g R
Height Dry weight of shoot Dry weight of root Root/shoot
CK, 14.63+0.60a 0.1541 £0.009a 0.0704 £0.011b 0.457+0.061b
CK; 12.59+0.38b 0.1382+0.011a 0.0590+0.012b 0.427+0.032b
0.5 12.60+0.36b 0.1385+0.012a 0.0591+0.014b 0.427+0.081b
1 13.47+£0.42a 0.1573 £0.009a 0.0980+0.001a 0.623+0.037a
2 14.33+£0.67a 0.1602 £ 0.026a 0.0973+£0.020a 0.607+0.022a
S 13.47+1.17a 0.1512+0.023a 0.0918+0.011a 0.607 +0.026a
10 13.07£0.83a 0.1433 £0.026a 0.0730+0.013b 0.509 £ 0.003b
20 12.57+0.95b 0.1299+0.003a 0.0645+0.003b 0.497 £0.026b

* 1 a b FRE 0.05 KT ERBE, + )5 HFMERE, Fi.
2.2 DMSO XEEMETMZHEHERSE VAT HNITBIHEOSENRN

HERBBAT DEHEOHFRENTBEEHRESEEBLD, REEHEMK. DMSOBMHZAE/NEY
B RR SRR AEN 2 DMSOMEBRMETNEHEHERSR BRFTHTEREASROTE
& T CK,, H 2g/kg fl Tab.2 Effects of DMSO on chlorophyll and soluble protein contents and
Sg/kg W DMSO 4L H 5

vitality of the root system of wheat seedlings under coldness stress

CK, i th, 43 K 4 7 42 DMSO/g-kg ™! WK /mg-g 'FW  BEEH/TTCHmg-g™'-h™'  ARHEER/mg-g 'FW
—%‘ T 20.05% ﬂ 18.69% ; Chlorophyll content Vitality of the root system Soluble protein content
REREASHNEST CK, 1.37820.051A 15.78 £ 1.26A 40.19£0.534A
73.8% F1 58.98% ; ¥y ik ik CK, 1.177 £ 0.058B 10.63 +2.30B 35.98+0.632bB
BEKFE, 0.5~ 10g/kg 0.5 1.221+0.017B 12.88 £ 4.999B 36.16+1.243B
) DMSO AL B AT {2 55 3% 2 1 1.240 +0.087B 12.08 % 3.868B 37.15+1.540B
FNEGEH AT EEER 2 1.413%0.055A 18.48 +0.926A 40.73 + 1.840A
&8, H 2g/kg # DMSO 5 1.397 £0.049A 16.90 + 1.644A 39.81+1.287aAB
A3 CK, ZREBIRE 10 1.217 +0.065B 13.19+1.734B 36.02+0.133B
EIKF, 5¢/kgf1 DMSO 4t 20 1.207+0.106B 13.38+5.262B 32.68+1.454B
Y CK, ZRIEHREK K ABRRE.0 KPEREE, TH,

F(HFE2).

2.3 DMSO WREME T NZHEBRRIFPB/TH BRESREANR_BNOEN

15 Y8 B 38 AR /D 2 41 B B9 SODPOD i . 4 DMSO b 38 i ¥ E /£ 41 i SOD.POD & #:3 He CK,
Ho HH 1g/kg 2g/kg Sg/kg A IR T ) SOD W4 51 1 CK, 81 37.6% .48.4% .55.6% , 1k B & H R
BEKF;PODIEHFHIH CK, 2% 57.3% .82.4% .78.8% , xR B E/KF(NFE 3). KBMEE/NEL
HHEBEBREE A _EBSENN., 2DMSOLEK/NEHEMHEBTIEER N _BEEYKT CK,.
2g/kghb B LR B IR F L CK, K 11.0% , A BB E/KF ;2g/kg Sg/kg LR _EHE 55 CK,
R 25.7% .25.0% , 153 B EKF (&K 3),
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Tab.3 Effects of DMSO on SOD,POD activity, cell electrolyte leakage and

3 NG5

MDA content of wheat seedlings under coldness stress HY AR S 15
. H
DMSO/g-kg ™! BEAY SR TR YE MERBEE/ % B E/uml g 'FW bRl B B 9
/U+g 'FW+(15min) " /pmol>g ™ 'FWemin ! Cell electrolyte MDA content Vi}% Dﬁ: m % ﬁ: ? QJ ﬁ‘
SoD POD leakage ERKEE, A HER
—
CK, 126.70 £ 5.62A 4.350 +0.430A 75.8%3.6% 6.75+1.23b o FUHEAHBR
N »
CK, 83.24+7.98bB 2.321+0.220bB 81.5+7.54a 9.29+1.86a MIRARTE S, LR
0.5 83.96+8.75B 3.179£0.463B 78.9£5.25a 8.26+1.28a IEKB B8 T4t 5%
1 114.50 + 4. 702AB 3.650+0.571A 76.9+5.89 7.6840.23a AN BT RT3 IE %
2 123.54+6.54A 4.234+0.320A 72.5+2.54b  6.90£0.26b N
T REDHABITT
5 129.54 + 8.84A 4.150 +0.256A 75.6+1.25a 6.97 +0.29b
Eul, MEMBE TS
10 90.20 + 2.40B 2.93340.498B 77.1%2.26a 7.74%1.31a
F—EKENXEE
20 84.17+2.65B 3.327+0.384aAB 78.5%3.16a 7.2340.82a

A, REYHR LT
K. ZABRGEREN, ST BEEREN DMSO 4 H A ENEYHNHM TR TYRE BEL HEEEE.
RABENMBTRENE, R DMSO BB EZEBX AR AR BN, RAZAENENEK,EEY
EEIRES PR

EHEARSHYNESZEE RN XEZ, HYANTESHEARLBRABRAREEAMRALRR
EEO,ABREEOREARENRRKERMRAY R SEER, BB RPRENE . RRBEREY, EHEKRE
B DMSO At AR HmEZAFE PEHENATBEHEASE NMES T/AEZ4HENAHE.

BRAGREYBBEENERTOL. KRN EGEFELANER THYERN B HEN=4E 5 FR
BREHSFH#, HYENEREEE R ARBEN RSS2 2%, MES{R R4 (10 SOD. id /L &8 CAT.
POD %) R AEBS R A 45 (IR E B . FI VA0 BER %), SOD LB A E FO & A b R B, 4 R E ik
H(H,0,) < (0,) , i CAT.POD &5 H,0, # B E V)X NE2, Bk SOD.CAT.POD B 5 4 FF
EHMEEEA. ERABRRAMERTEATPH B (MDA S BEKSMMEEN RENG EHRE, B
FEREBRX, N _BEEML RYUEZHENEESRK, MAEEH4HK SOD.POD BBE—E B E LB LK
RE AL, MR EE REEYNIAE. FARERRY, EHEEN DMSO AJ UEAE/NEZ 4
B SOD.POD W # & ,BEAENEZHENEBARLREL MDA S8 AP ARBEN TR, AR
R OE R

2 £ x W
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