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Table 1 Exogenous substance types and concentrations of different treatments in Ephedra seedlings
Abya EREER i3 W i3 iR
Treatment HA/(mg+ L™1) Treatment SNP/ (mmol » L™1) Treatment Betaine/ (rmol « L~1)
puiieil - *tHE CK1 - ¥ 8 CK1 -
PEG CK2 — PEG CK2 — PEG CK2 —
H1 25 S1 0.05 Bl 1.0
H2 50 S2 0.10 B2 2.5
H3 100 S3 0.25 B3 5.0
H4 200 S 0. 50 B4 10.0
H5 300 S5 1. 00 B5 20.0

1.3 IHNZE

N (MDA) & & i) Il &2 & B8 VELIKOVA
0T R A B HL 2 B8 CTBA) K M 1 5 AT S M 78 (1 R
FSERNER A% DH=E G-250 Ptk &84k
il (POD) 1 1 10 12 SR FH A 8 A B vkt 5 it SR 1k 6O Bl
(CAT )Tl M 72 2R F 8 1 W Wie ikt 5 s S8 Ak 4 s 1k
i (SOD) & P 1 22 3R A SOD 7 &k A7, i1l 57 &
H R R A Y TR
L4 ¥dEath

M Microsoft Excel # #4174
Wl SR FH SPSS 16. 0 34347 8048 4 1+ S A 2 1k 43
18 RN E 2 44 (one-way ANOVA) Fil i />
) 2 Rk (LSD) LR R AR B 0] () 22 57
2 HBRESW
2.1 JEFEBR SR SNP FIEH SRR T S E T RE
AP RS BRI

MR 2VUEH, TREBOETHEEEORE
HIBERK, FEARIEYRABERLEEREAR
FFRE R E. Y 15% PEG-6000 #5485 bhia kb
H(CK2) J5 , IR S e it 7 AT R 28 1 B 1 B B e )
ERMIE,ME 3 REFE 24 X/ T L 14 £5:5
B CK1 A LY B 2 RS, an A 28 3 d I R H T
HBALN CKL B 55.6%., R M EE MR,
SNP.#emb B 5 , KB B ER & &
A, HAE ARV & 100 mg « L' . SNP ¥
0.25 mmol » L™ B 3E A YE B 2.5 mmol « L7 AF ik
B A, Wb 24 d 5,5 CK2 AR H, 22 S FE R
SNP. M AL B T H AT ¥ 1 5 A R & 2 & R4 5)
WA T 1.46.1.62,1.83 £%, HH EHEMIEE N

2.5 mg « L' BRI T 2257 B EKF(P<0.05), FE
FHEHERR . SNP . HE S B vk B p 2k S i, T S
PEEE R & BA FTREAR (AR T CKR2,
2.2 JEFHER HME SNP FIFHZEmT T 208 R
% MDA & B

MDA &A% ) 20 i B Jg 3o AL i 7= 4 22— e
TRA/NEE R T 28 T 40 M B AR o Ak KR
WMGREE RN EEIER. AR 3ITLER, TRE
T(CK2) , R4 MDA & & &, b5 B ia
AHREIAIE K, MDA & B8 2 LA S, a5 3.
10,17, 24 K if 43 3 & CK1 # 2.05,2.06,2. 20,
2. 7245, 3FIMEY R AR WAL T BRI 4T
i) MDA & &RIHB AFEENZEL., SRR
BT MDA & 5 359 i i A8 R MR 3 A 38 o e 3 SE R
MEH M ER, Eh B 24 ROKERN
100 mg « L' Af, MDA £ & [ 2 fe ik, & T 2 X
CK2 #9 48.9% ;5 CK1 #HH:,100 mg « L' FE R
AbFRES 17,24 RJ5 ¥ 8] CK1 7K. FME SNP
AR SR B A IR A BEAE DL, B SNP
W R N, MDA & B A8 LR TN S PR 5 FHR
2 HYRE R 0.25 mmol « LA A HESE 24 K MDA
BB, CK2 1 51. 1%, B T 51 38 508 i
£, 5 CK2 M, BRI AL B T B 4 MDA &
BEA RNFIRRE R REAC A B 24 Kit, B2 AL ERED
2.5 mmol « L™ A FEARER N B2, U T 25 I CK2
) 39.5%, K8 T CK1 RIAKF. & E, R4
MDA & &R #1597 55 U 5 14 38 in 52 B0 58 PR AR 3
T AR LB , LI A TS () ) S B8
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Table 2 Effects of different exogenous substances on protein content of Ephedra sinica seedlings under drought stress pmol » g~! FW
Fix L b AbFERFE] Treatment time/d
Exogenous substance Treatment 3 10 17 24
CK1 119.35+7.91A 126.14+11. 74A 129, 67+14. 65a 134.08+17.88a
CK2 66,3710, 75D 70,9143, 26B 72,7275, 34b 75.53%6.57b
H1 67.56+0. 68D 72.12+3.62B 75.78=+3.02b 80. 23+56. 89b
MRS HA H2 84,1244, 06BCD 86,6015, 57B 89, 896, 87ab 92.70%7. 39ab
H3 99,0043, 07B 102.39+3. 84AB 106, 4718, 45ab 110, 1347, 97ab
H4 88.96+4.17BC 91.44+4 46AB 93.45+5. 0lab 93.18+6. 44ab
H5 74,6144, 22CD 77.56=+5.87B 80, 53+4. 31b 80, 07%10. 42b
CK1 119.35+7.91A 126.14+11. 74A 129, 67+14. 65a 134.08+17.88a
CK2 66.3740.75C 70.91+3.26C 72.72%5. 34b 75.53+6.57b
St 71.01+1.74C 72.26+4.25C 76.331+4.07b 83.38+4.93b
-4k SNP S2 86.53+1.94BC 85.28+3.98BC 94, 69+ 5, 88ab 96.13+10. 03ab
S3 101.1742. 84AB 108. 9447, 56 AB 115. 93410, 56ab 122. 09411, 97ab
4 86.83+1.78BC 94, 3944, 96ABC 99, 55+ 4. 65ab 104. 036, 72ab
S5 72.86=+1.05C 77,8340, 94BC 77.20%4. 39b 88, 14749, 19ab
CK1 119.354+7.91A 126.14+11. 74A 129, 87114, 65a 134, 08+17. 88ab
CK2 66.37+0.75D 70.91+3.26C 72.72%5. 34b 75.53=%86.57¢
Bl 85,0844, 73BCD 89,4443, 21BC 91,971, 10ab 95, 7476, 76abc
FHEM, Betaine B2 104, 88+ 3. 94AB 114.60+7. 74AB 124, 28+10. 19ab 138.1747.93a
B3 99,4142, 35ABC 99,1244, 89ABC 97.18+3. 29ab 104. 7449, 50abc
B4 93. 3740, 48BC 89, 4144, 83BC 70. 23422, 06b 96, 3549, 76abc
B5 81.69+1.39CD 81.63+7.21BC 86.74+4.03ab 87.70+8. 34be
T FPEE R TR RERE . R RS F S FR A2 R B E (P<0. 0D, RAF/NEFEF R A E 2 R BF (P<0.05), FH.
Note:Data are means— standard deviation in the table above. The different capital letters in the same column indicate the significant difference at P<C0.01 and the
different lowercase letters indicate the significant difference at P<Z0. 05,the same below.
*x3 AESMEY RIS T RAE TR ESE MDA 2K
Table 3 Effects of different exogenous substances on MDA content of Ephedra sinica seedlings under drought stress  pmol » g=! FW
Fix L b AbFERFE] Treatment time/d
Exogenous substance Treatment 3 10 17 24
CK1 8.4940. 40A 9.08+0. 10A 8.6010. 52A 7.0010. 20A
CK2 17. 38+0. 30E 18.69+0. 55E 18.9240. 26E 19.02+0. 10E
H1 16.5240. 60D 14.45+0. 17D 13.9940. 26D 12.10£0. 10D
JEHRE HA H2 14.7440. 70C 11. 81£0. 85C 10. 9540. 10B 8.20+0. 20B
H3 11. 87+0. 30B 10. 72£0. 40B 9.23+0. 36A 7.34+0. 20A
H4 14.51+0. 10C 11. 5340. 46C 10. 55+0. 26B 9.92+0.10C
H5 14. 39+ 1. 29C 12. 22+0.17C 12.21£0.17C 12. 10£0. 10D
CK1 8.49+0.40A 9.08=+0. 10A 8.60+0. 52A 7.00£0. 20A
CK2 17. 38+0. 30E 18.69+0. 55E 18.9240. 26E 19.02+0. 10E
S1 16. 86+0. 60DE 16.52+0. 17CD 15. 77+0. 10D 15. 9440. 10D
-4k SNP S2 16. 06+0. 50CD 14.51+0. 36B 14.7440. 10C 13. 25+0. 30BC
S3 11. 6440. 20B 9.81+0.17A 9.4140.43B 7.68+0.50A
4 15.03+0. 20C 15.94+0. 10C 14.9740.17C 12. 27+0. 20B
S5 15. 4340. 20C 17.61+0. 10E 15. 3740. 26CD 13.88=+0. 10C
CK1 8.49+0.40A 9.08=+0. 10A 8.60+0. 52A 7.00£0. 20A
CK2 17. 38+0. 30E 18.69+0. 55E 18.9240. 26E 19.02+0. 10E
Bl 16.92+0. 10E 14. 91£0. 10C 15. 37+0. 70D 14. 39+0. 10D
FHIEW Betaine B2 11. 93+0. 40B 9. 70£0. 26A 8.60+0. 17A 7.51£0. 40A
B3 14, 0540. 20C 11.47+0. 10B 10. 84+0.17B 10. 95+0. 20B
B4 15. 31£0. 10D 13.25+0. 17BC 12. 44+0. 10C 12. 50%0. 30C
B5 16. 6940. 30E 16. 75+0. 36D 15. 2040. 20D 14.57+0. 10D
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Fig. 1 Changes of SOD activity under different treatments
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Fig. 2 Changes of POD activity under different treatments
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Effects of Exogenous Substances on Membrane Lipid Peroxidation of
Ephedra sinica Seedlings Under Drought Stress

JIA Zhiguo,ZHANG Li, XIN Libin, YUAN Huifu
(Agriculture and Forestry Science College, Hebei North University, Zhangjiakou, Hebei 075000)

Abstract: Ephedra sinica seedlings were used as the experimental materials, drought stress was simulated with
PEG-6000,the plate culture with irrigation method was used to determine contents of solue protein, MDA and
antioxidant enzyme activity in Ephedra sinica seedlings under HA , exogenous SNP, betaine. The results showed
that the contents of MDA raised significantly,the contents of solue protein,activities of POD and CAT reduced,
while the activity of SOD increased;in contrast to drought stress,the contents of MDA descended obviously, the
contents of solue protein and antioxidant enzyme activity increased significantly under treatments of exogenous
substances. The above indexes raised firstly, then decreased with the increase in concentration of exogenous
substances and increased gradually at last during treating time. The comprehensive results showed that the
treatments of 2.5 mmol * L' betaine and 10 days treatment time was the best to relief membrane lipid
peroxidation,meanwhile the treatment of 100 mL » ™' HA and 0. 25 mmol ¢ ™! SNP relieved the drought
stresses effectively,the drought resistance was advanced in some degree of Ephedra sinica seedlings under three
exogenous substances,it provided a basis for extend culture of Ephedra sinica in arid and semi-arid areas.
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