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Abstract ; The changes in ultrastructure, activity of antioxidant enzyme and expression of antioxidant enzyme were exam-
ined in 3-year-old Panax notoginseng seeds during the after-ripening process. The objective of the present study was to
analyze the desiccation sensitivity in recalcitrant seeds of P. notoginseng at the physiological , ultrastructural and tran-
scriptomic levels. The results showed that during after-ripening process of 40 d, the activity of SOD, CAT, APX and GR
in seeds increased at first and then reduced, and POD activity gradually increased. At the end of after-ripening period of
40 d, FPKM values of gene related to antioxidant enzymes (SOD, POD, CAT and APX) were 28, 13, 356 and 105,

respectively, and all at a high. At the same time, intact cell structure was observed, and mature embryo was morphologi-
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cally completed. However, the amount of MDA reached a peak value. Summarily, the peroxidations of membrane lipid

caused cell membrane degradation and led to cell function loss and even cell death; meanwhile, antioxidant enzymes

could not effectively resist the oxidative injury with the prolonged time of after-ripening, which may be the vital reasons

for desiccation sensitivity in recalcitrant seeds of P. notoginseng.

Key words: Panax notoginseng, after-ripening, desiccation sensitivity, ultrastructure, antioxidant system

— & (Panax notoginseng ) "N FLINE}( Araliaceae )
NS @ L E R, TR ERA 14 5t rh 2587
ACrgE R R SRR b R E R X R
25 A8 SCLLEML Fope o ARURN 7 g 147 o 4 [ 1Y B A9 7
90%LA 1o =L HAT LA LI SR R
A BRI (3K, 2003) , AR 25 BT A
EZT = R C 3 €)1 11 A= T N 1 = 1 =%
PR 7 R O LR I 55 DR (AT AR 55 2006)
=B RA IR TR | BT AR AE D RE A KSR
25 ey ARAd S DI RE RS SUSURA BRI IT
R AT S

T P T 1 J2 8 TR UG B PO S A IR K AT
N T TR LR 3 5 AT SR R 4 5 B R I K B
(Smith & Berjak, 1995) , 7E A A K & B 1 FE X i
K AR IR AU ( Pammenter & Berjak,1999) . HATE
PR A X o~ PARHIR B o~ 5 A s 4 %) - BL 3L 1 AN
SR (ZEEHEEE, 2011 ) , BF 5% 36 B A T B 1 45 4
R AR AR A5 AR A K K B A K T
PRI A & % VI R (Farrant et al,1997) , i
WPERD TR K G R B N A2 KA S 1 4R
e R EK b 1 A KT N R 2
e M — T AN 245 ] B SR AR S, AT R A 3 i 7K
173°% ( Leprince et al,1996) . FlF N HAETE BT A
FEBTAE ZR 50, W] LI Be A - 45 248 ik A5 v B 7 A 10
ST RS T A Hy B A B 18 22 g2 AR EAE B 18 R 52
LRI T A R GE, 1T A4S SOD (S AL
fEiE) \POD (i ALY IE) S CAT (3 AL U ) 55
(Cakmak et al, 1993) . M4H7 A 1k R GUli 6 4 T~ B
IF, Bl o AR AR 5 . R, 7R K G A
H (L B A 2R G2 R BE X IEE AR S A AL A T A
I, FT F A T 44 P o = I A BB ) i D A
=AM AE R WU TR FEE B I S K RS
Dot P AR —E R EE K T ik

b~ S 2 Al Az B s Tz
B )5 2 AR = A Sy SR A P XK
AR IR 5 B R (224755, 2014) |, R FIE 2 OB A&
B B K200 67.3% , B FI IR i A 58 2431k,

i 2214 60~ 100 d [4J5 PIA RETT AR B 4, Js R AR
MRS (22,2006 ) o H T =& M 10 S5 i 4
P E G E SR RER A . A SCIERT A
WFFE A HERR L, Xk IS AN [R] I3 A = - R 215 b
RUT R WSS BT AR 28 GE I PR AR S B TR ik
AR A AT I I AR v 2 AR RS2 My T A =22
TR =Lk B A S B B

1 #8577

1.1 kA
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Fig. 1 Electron micrographs of sections from the seed of Panax notoginseng during after-ripening process of embryo
growth  CW. Cell wall; L. Lipid; V. Vacuole; Am. Amyloplast; Nu. Nucleolus; N. Nucleus; Is. Ntercellular space.
Scale bars: a, b, d, f=02nm; ¢, h =2 pum; e =1 pm; g = 5 pm.
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KB K(E 335.16, B 5 HH LR 18 T R, 5 24
40 d B 356.44 . APX 28 IE[KN F ik B AR A 5
AP THE (E 4:d), J5F# 0 d FPKM {5l
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Fig. 2 Changes in activities of SOD (a), POD (b), CAT (c¢),APX (d), GR(e) in the process of embryo growth
after-ripening of Panax notoginseng seed and content of GSH(f)  Values for each point were zs:(n=3). The same below.
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Fig. 3 Changes in content of MDA (a) and O} (b) in the process of embryo growth after-ripening of Panax notoginseng seed
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Fig. 4 FRKM related to SOD (a), POD (b), CAT (¢), APX (d), GR (e) and GSH (f) of

Panax notoginseng seed at different after-ripening stages
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RS A IR AR IR GSH &R 2 #5530 d LA
J&i B GR RIS YEM) TR, GSH 5 2 % Wi 2 41
XA BRI, HE DU ST IR i R —4 JbE H KA
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