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Effects of Storage Temperature and Ultradrying Treatment on Vigor and
Anti-lipid-peroxidation of Pugionium Seed

ZHAO Peng, HAO Li-zhen, PANG Jie, ZHANG Yi-ting, ZHANG Feng-lan, and YANG Zhong-ren

(College of Agronomy, Inner Mongolia Agricultural University; Inner Mongolia Autonomous Region Key Laboratory of
Wild Peculiar Vegetable Germplasm Resource and Germplasm Enhancement, Huhhot 010019, China)

Abstract: The effects of storage temperature on vigor and anti-lipid-peroxidation of ultradried seeds of
Pugionium Gaertn. were studied by reducing the moisture content of Pugionium cornutum (L.) Gaertn. and
Pugionium dolabratum Maxim to 3.1%, 2.2%, 1.3% from the initial content respectively by silica gel,
and aged at 50 °C, 35 C and 20 C for 1 year, which would provide theoretical basis for aging and storage
of the seeds. The results indicated that there were optimum moisture content of P. cornutum (L.) Gaertn.
and P. dolabratum Maxim. seeds stored at 50 ‘C, 35 C and 20 'C, and the contents of P. cornutum (L.)
Gaertn. and P. dolabratum Maxim. seeds increased from 4.5% - 3.1% and 4.3% - 2.2% to 4.5% -
2.2% and 4.3% - 1.3% with the declining of the temperature respectively. The deterioration of the seed
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vigor occurred earlier than germination percentage reduction significantly. After aging treatment, relative
electrical conductivity of the seeds increased when the content decreased, and seed germination, vigor and
the integrity of cell membranes of the seeds with initial moisture content (CK) were the best in all
ultradried seeds. The range of optimum moisture contents and the ability of resisting aging of P.
dolabratum Maxim. seeds were greater than P. cornutum (L.) Gaertn. seeds. The generation of superoxide
generation rate (O,;) and accumulation of malondialdehyde (MDA ) were promoted in storage process,
and the influence was the lowest at 35 “C. The activities of CAT, GPX, APX of the two specie seeds were
still retained, which affected by stored temperature. Under the experimental conditions, the optimal
conditions of storage were suggested that the optimum moisture content of P. cornutum (L.) Gaertn. and P.
dolabratum Maxim. seeds are 4.5% and 4.3% respectively at 35 C.

Keywords: P.cornutum (L.) Gaertn.; P.dolabratum Maxim.; store temperature; ultradried seed;

lipid-peroxidation
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AR A R BB YR BT E S S AT



6 3] B WA PRk R T AR BTV T R SR 1S ) IR O A KSR 1187

12 BFAEST5E
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3.1%. 2.2%. 1.3%. FAFEE/KER AT HXUZEHR%E, 4051 50, 35 8120 CH) L
£ DNP-9162BS-IIT AR FR A, 145 e A S Fa br .
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24 h, FRHF R EKEMCE B TRET K ORI 55, 2004),
132 RFERZEHNZE

LA AT €1996 [E BRFp RIS HURE Y AREN 2 P 7 A ZF % MRT R KR
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10 d geit4h
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(R 2F50G Dt RFEREG Sx: K2 xd G IEHRFY TR E.
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A 2, 2007), HAMETEMIE (0) PEARFEKAbEE (ELOERZEN, 2005) %,
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Table1 Effects of storage temperature and ultradrying treatment on germination percentage and vigor of Pugionium seed

¥P3F Pugionium cornutum FFIEYSIF Pugionium dolabratum
R C AR % o TR N T L
Storage Moisture 771%%/ A‘ b (ug-g'-hh E%%Mf W E% (pg g’ h™"
temperature content Germination Vigor index Dehydrogenase Germination Vigor index Dehydrogenase
percentage L percentage e
activity activity
WS Xf 4 Control 76.0+49a  0.066+0.004b 1149.3+854a 97.0+1.9a 0.046+0.005b  725.6+534a
Before stored 3.1 84.0+52a 0.094+0.006a 1117.4+108.5a 95.0+1.0a 0.058+0.001a 6749+258a
2.2 780+53a 0.062+0.005b 1006.8+93.2a 93.0+3.0a 0.036+0.004b 659.6 £46.0 a
1.3 480+75b 0.028 +£0.004¢c  693.3+£32.6b 90.0+2.6a 0.018+0.001c 647.3+70.7 a
50 Xt Control 45.0+68a 0.019+0.004a 376.6+21.4a 93.0+3.0a 0.049+0.002 a 443.1+22.7 a
3.1 350+19a 0.010+0.001 b  210.9+26.1 ab 91.0+44a 0.048+0.001a 383.7+134a
22 50+£3.8b 0.002 +0.001 ¢ 69.4+6.1b 85.0+1.0a 0.044+0.001 a 345.6+10.0a
13 0b Oc 873+9.1b 59.0£3.0b 0.043+0.002 a 116.0+ 1240
35 X} HE Control 920+28a 0.064+0.003a 396.0+144a 100.0+0.0a 0.047 £0.007 a 4393+24.0a
3.1 89.0+34a 0.038+0.004b 423.6+£22.7a 99.0+1.0ab 0.040+0.004ab 4252+274a
2.2 67.0+79b 0.029+0.002b 4482+152a 99.0+1.0ab 0.028 +0.004 b 3757+ 18.6a
1.3 320+9.8¢ 0.005+0.002¢c 391.8+16.8a 97.0+1.0b 0.009 +0.003 ¢ 4239+215a
20 X Control 94.0+2.0a 0.046+0.005b 469.5+355a 100.0+£0.0a 0.028 +£0.001 a 246.1+33.8a
3.1 97.0+19a 0.058+0.001a 379.3+398a 98.0+1.2a 0.029+0.003 a 2314+54a
2.2 91.0+2.5a 0.036 +£0.004b  400.9+283a 100.0+0.0a 0.027+£0.001 a 311.8+11.0a
13 67.0+19b 0.018+0.001c  3494+204a 89.0+34b 0.031+0.001 a 320.9+40.8a

e VI IREIKE R 4.5%, FFTE IR IREKE R 4.3%. [l MEEEALBER, AF/DNE TR RIRTE 0.05 /K257 3.
Note: The moisture content in control of Pugionium cornutum and Pugionium dolabratum were 4.5% and 4.3%. Within the same temperature

treatment, the values by different lowercase letters are significantly different at 0.05 levels, respectively.
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FEICAL T AL B S INE BE/N Vb T o IX R W el A T AC B BE X R 1 I AR MG AR, X R
TG A B FFRIR IR TR 1 RE S A S ORFF A IR ) e A DRl B ven PR 2R A
Jie
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Table 2 Effects of storage temperature and ultradrying treatment on relative electrical conductivity of Pugionium seed

kL C KR % wIr VL IT
Storage temperature Moisture content Pugionium cornutum Pugionium dolabratum
IR %I Control 3597+1.07a 40.50+0.70 a
Before stored 3.1 2346+3.51a 3846+1.01a
2.2 2441+183a 3439+1.02a
1.3 21.51+0.89a 3891+145a
50 X H& Control 38.38+1.57b 47.63+0.17 a
3.1 40.57 £1.39 ab 4592+044 a
2.2 44,09 +0.64 a 47.29+0.09 a
1.3 41.97 £ 0.62 ab 46.54+0.13 a
35 %7 H Control 39.67+2.58b 51.67 £0.66 a
3.1 4456 £ 1.14 ab 47.02+492a
2.2 50.04+2.03a 5486+1.40a
1.3 53.61+1.66a 5744+t 1.86a
20 % Control 39.54+2.54b 53.61+124a
3.1 51.18+2.04 a 56.38+2.16a
2.2 50.90+0.78 a 57.60+235a
1.3 53.83+1.97a 61.74+045a

e WP IREIKER 4.5%, FFIBDINIREKER 4.3%. MR, RFE/DE TS RIRAE 0.05 KFE5R B3,
Note: The moisture content in control of Pugionium cornutum and Pugionium dolabratum were 4.5% and 4.3%. Within the same temperature

treatment, the values by different lowercase letters are significantly different at 0.05 levels, respectively.
23 TEURE 5B TAEXN DI RREM T A UEE TR

H13 3 AN, AEANFI R 451 R, S KE R I I IR I F 5~ SOD. GPX. APX i1
SRR T8 CAT W& TIBRAET, 5 50 CIEyelia 85 iy B2 . YWoIrFh+1E 50 F120 ChE
FKEMBFE GPX i 1E 258 B RN, APX SEPEIZE AN 25 35 C R Rl 7K & 1) B
GPX. APX VT 0 AR T X . 2R IB IRl T GPX I TEAE 50 CRi& /K =MK% LT, 75 35
120 CWJ W2 TR, T APX W PE S GPX WG VEARAGAH [ o 45 AR, Goid T4 3 i) v It & i S
T AT AR FF DU IS P, 00 (R4 A 0 BRI B o i o S AR (5 5, B s vl 1 i ek
P, LB ROVE P2 BE R 520, LA GPX . APX R SE ) UK .

3 WEEESBTOEMNSITRREN FREEEERRRE
Table 3 Effects of storage temperature and ultradrying treatment on activities of SOD, CAT, GPX and APX of Pugionium seed

WITIE T 1/ °C BIKE% SOD/ CAT/ GPX/ APX/
Pugionium Storage temperature ~ Moisture content (U-mg' FW) (U-mg'FW) (U-mg'FW) (nmol - min™ - mg'FW)
WIF VST Xf I Control 127+0.022 0.07+0.01 a 0.12+0.04a 8.04+1.55a
Pugionium Before stored 3.1 1.18+0.01 a 0.05+0.01a 0.10£0.03 a 8.04+245a
cornutum 2.2 1.09+£0.04 a 0.06+£0.01 a 0.13+0.03a 5.36+0.51a
1.3 0.86+0.02a 0.06+0.01 a 0.10+0.01 a 938+2.56a
50 X} HE Control 1.03+£0.05a 0.17+£0.05a 0.05+0.02¢ 6.03+1.69a
3.1 1.08 +£0.04 a 025+0.04a 0.13+£0.01b 737+1.69a
2.2 0.96+0.07 a 0.38+0.03 a 0.18+0.01 a 6.03+1.28a
1.3 1.04£0.07 a 0.36 £0.06 a 0.03+0.01c¢ 8.04+1.34a
35 Xt Control 0.97+0.07 a 0.12+0.02a 048+0.01a 6.70£0.77 a
3.1 0.91+0.09 a 0.09+0.03a 0.08+£0.01 b 4.02+0.77 be
22 1.00£0.05 a 0.07+0.02a 0.04 +0.003 ¢ 2.01+0.67¢
1.3 1.01£0.05a 0.08+0.01 a 0.01 £0.002d 4.69 + 0.67 ab
20 Xt Control 0.81+0.12a 0.08+0.02a 0.09+0.01 ¢ 469+128a
3.1 0.78+0.13 a 0.07+0.01 a 0.15£0.01b 2.68+1.55a
22 0.69+0.15a 0.10+0.01 a 0.23+£0.002 a 4.69+0.67 a
1.3 0.72+0.12 a 0.08+0.02a 0.22+0.01a 335+0.67a
FIGU T st i) Xt Control 1.01£0.02a 0.08+0.01a 0.07+0.02a  10.04+2.29a
Pugionium Before stored 3.1 0.88+£0.02a 0.04+£0.01b 0.15+£0.03 a 938+1.73a
dolabratum 22 0.71£0.02a 0.04+£0.01b 0.10+£0.04 a 1272+2.76 a

1.3 0.82+0.02a 0.04+0.01b 0.06+0.02a 737+1.28a
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T e 5/ °C FK % SOD/ CAT/ GPX/ APX/
Pugionium Storage temperature ~ Moisture content (U - mg'FW) (U - mg'FW) (U-mg'FW) (nmol - min™ - mg'FW)
50 X Control 1.14+0.07 a 0.38+0.01a 0.02+0.01b 8.71+1.28a
3.1 1.03+0.03 a 0.31+0.06a 0.07+0.03b 6.03 +£1.27 ab
2.2 1.30£0.06 a 0.35+£0.05a 0.19+£0.03 a 3.57+0.77b
1.3 0.85+0.07a 0.33+£0.02a 0.23+£0.03a 446+0.77b
35 X Control 0.97+0.07a 0.02+0.01a 0.05+0.005a 3.35+1.28ab
3.1 0.95+0.05a 0.03+0.01a 0.03+0.01b 2.01+£0.67b
2.2 0.99+0.09 a 0.04+0.01 a 0.01£0.005b 6.03+1.28 ab
13 0.99+£0.10a 0.03+£0.01a 0.02+0.003b 736+1.69a
20 XJ e Control 0.79+0.09 a 0.15+0.01 ab 0.05+0.01a 2.68+1.09a
3.1 0.72+£0.12a 0.19+£0.02a 0.05+0.01ab 1.34+0.77a
2.2 0.75+0.11 a 0.08 +£0.004 b 0.02+£0.004c 2.01+0.67a
1.3 0.85+0.06 a 0.11+£0.02b 0.03 £0.01bc 4.02+1.73a

TE: VPITR IS KA 4.5%, FFIBIITR A KR 4.3%. A MEEALBRN, AF/NS T BEE FRORTE 0.05 KF 25 W2
Note: The moisture content in control of Pugionium cornutum and Pugionium dolabratum were 4.5% and 4.3%. Within the same temperature

treatment, the values by different lowercase letters are significantly different at 0.05 levels, respectively.
24 TEDRE S TR DT iR T O, R R MDA 2 BRI

H13 4 w50, SARFNRERS, &K ER T RIZE TR TR 505,77 A8 % . MDA & &1
HRFERLERN, LU BERMIIRIE K . 35 CIPHUR 377 A% . MDA Friiddit/h. 75 3 AN
WEE, IR0 AR . MDA & RIS R FFIBY I, B 50, 35 120 CEIINE T T
JR AT 05 ()7 /M MDA & 8RR, WIrFh FIISTERE ) 99 T TR IR

R4 PEEESBTAEMDITRERMFOIFEERN MDA Z R R

Table 4 Effects of storage temperature and ultradrying treatment on O; generation rate and MDA content of Pugionium seed

¥B3F Pugionium cornutum # v I+ Pugionium dolabratum

e 5/ °C

Storage ﬁ‘ﬂfﬁ/% O; A Jd 2/ MDA % H#/ O F /3 %/ MDA &t/
temperature Moisture content (nmol ‘min”" - g FW) (nmol - g FW) (nmol ‘min" - g' FW)  (nmol - g’ FW)
O, generation rate MDA content O, generation rate MDA content
Ve e T X Control 0.023 £0.001 b 4177+5.15a 0.022 £ 0.002 ¢ 16.77+2.28a
Before stored 3.1 0.065 +0.004 a 43.71+223a 0.035+0.003 b 2436+3.29a
2.2 0.069 £ 0.003 a 46.77+5.47 a 0.052+0.002 a 2129+3.15a
1.3 0.070 £ 0.005 a 48.39+552a 0.051+0.003 a 19.14+0.49 a
50 X Control 0.125+0.015a 12323 £5.07 a 0.078 £ 0.032 a 103.87 £2.02 ab
3.1 0.102+0.017 a 12194+ 3.64 a 0.061 +£0.022 a 107.74 £5.66 a
2.2 0.107+0.030 a 99.36+091 b 0.071+0.013 a 92.26 +7.52 ab
13 0.088+0.011 a 81.08 £1.22 ¢ 0.068 +0.021 a 85.81+1.41b
35 Xt He Control 0.024 +0.003 b 4871 +£2.79 a 0.053+0.001 a 23.07+3.45a
3.1 0.128 +£0.030 a 45.16+2.53 a 0.057 £ 0.008 a 20.32+427a
2.2 0.069 +0.017 ab 46.61 +4.03 a 0.046 £0.019 a 2242+ 148a
1.3 0.049+0.010b 3597+181b 0.015+0.006 b 1887+ 1.6l a
20 ¥ Control 0.136 £ 0.017 a 4726+324a 0.074+0.031 a 28.55+0.76 a
3.1 0.159+0.002 a 56.13+3.61a 0.057 +0.009 a 31.61+220a
2.2 0.134+0.015a 59.03+9.07 a 0.055+0.014 a 2871+343a
1.3 0.121+0.027 a 51.77+7.00 a 0.064 +0.007 a 25.00+2.61a

e VI IREIKE R 4.5%, FFIE IR IREKE R 4.3%. [Fl—MEEEALBER, AF/DNE TR RIRTE 0.05 /K253 3.
Note: The moisture content in control of Pugionium cornutum and Pugionium dolabratum were 4.5% and 4.3%. Within the same temperature

treatment, the values by different lowercase letters are significantly different at 0.05 levels, respectively.
25 WHRRHRRBTMTAFESEMEIRZEERXKR

HIZE 5 RIR, YPITRP7AE 50 CIUR AR5 85KE . 3 R84 IEARSG, 5 CAT il
FH UK 35 CHEE & K5 &K R IEAD, HHX SR B0 FR IR
50 CIn A 2 R 5 S KR BEARHE TE w2 EATR, 5 GPX R e, 35 CIekn & 247 %
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IT IR GRS T A AR B KR A, BRI T A R A 2

£5 FERBEETHFREFERETHTFRFRSZHIEIRZBANEXRY

Table 5 Correlations storage temperature on germination percentage and all the indicators of ultradried Pugionium seed

fobi Indicator &*ﬁ Pugionium ccjrnutum : ?—%ﬁéd*ﬁ Pugionitjm dolabratum :
50 °C 35°C 20 C 50 C 35°C 20 C

%7Kt Moisture content 0.948" 0.989" 0.735 0.954" 0.962" - 0.541
% /1840 Vigor index 0.968" 0.916 0.928 0.822 0.956" -0.938
Ni%(8¥ Dehydrogenase activity 0.942 0.241 0.616 0.993" 0.072 -0.538
AHX L2 Relative electrical conductivity -0.894 -0.975" -0.408 0.078 -0.796 0.693
SOD it SOD activity 0.338 -0.471 0.647 0.197 -0.712 0.651
CAT 35 CAT activity -0.979" 0.817 -0.339 0.265 - 0.466 0.173
GPX i GPX activity -0227 0.884 -0.654 -0.997" 0.704 0.098
APX i5ME APX activity -0.481 0.502 -0.164 0.888 -0.889 0.657
MDA ¥ MDA content 0.882 0.890 0.099 0.949 0.722 -0.541
O,/ 3% 0; generation rate 0.853 - 0.165 0.941 0.161 0.939 0.148

e *RIRTE 0.05 KT EBFEMI, **LIRTE 0.01 ARV LB FEHRK.

Note: * correlation is significant at the 0.05 level, ** correlation is significant at the 0.01 level.
N \/\
3 g

31 EMDPFEHRIMTFRESKETEREEMMRAIRT

Tl (10050 JORR ol P B K P AT R s i, B 2R P R K a0 s W BBURR, SE R ik,
TR I ANEURE, K i (2R A, 2005) 0 VERY 5Mh 10 3 1) e A 5 7K BV L R A
SRR, T 2R i 1R 0 i T A 0 i P e £ K = WA S
(Vertucci & Roos, 1993; W5t 48, 2006; #MEZIE 56, 2009). WIrMZRE IR )& TRt
By (5K TAE, 2004; ARIKF, 2007), AHEFU IR B0 B 1) R B, VDI 8 SRS I
B ARV IR, XA PO S B (IR 2%, 2001) —3. IR IR & &
Tk, W RIS AR K BN TR IR 1, X590 (20060 Tt
FOR TN 2 v o (2 3 v T AR SR, AN TR P I s e A 5 7K Y /N T S 7 1 45 A — 3
M-SR ARSE (1991) FIWFFT 4 R i s A7 5 5 kK, I TRE R 38 B T8 T <
WIFM T 5 TP T ) 22 S M T REBE S 7 TR VD TR RN B TR AR (225 R
TAE, 2005), X5 AT R SRR RS A ERIE A OC ERK 45, 2001), JLERJRRIEAT
T PR

32 WHREHRBTMFIEIERE M TE NS EREEAXRR

DU G FEE s 5% Rl R i D AR AR R R R 2 — CIRIREE 5%, 2002, 32 252 m 1K)
WIS Wb 5 A ) B s« OKAVAAs e (5K, 1985). AWFFTH AL 50 "CIfil
IT IR BRI AR PR W N B I 24, ity 35 CRT 20 CIAE e R K B
Bl AR b 2 ey I, TR s AT AN RIRR L 0 R R, JLE AR 228 . AN R I
WERIIE T IT RG240, A 2R DR e R v (0 g e S e A 26 8 i 3k
SN MDA S5VF2H FH I, IR LA ) TG A 0 IR 0 B P PRI K010 T AN T o5 4 i e o
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PRI, R PTEALEE IS T, 32/ MDA &, M2 S 8T (Goel & Sheoran,
2003; Kibinza etal., 2006; A 45, 20110 Wyt B2ty v 8 s e fl 1 v S 23 B ORI AE W i 58
VLS BRI FLRE RN, X 50,7 R # . MDA 281G ¢, MibEE & K& 1o = 4
HCEF MDA & 2 FREAR L, X5 MIMESE (2004) X525 A T IOAFIE 45 R —80. MDA & & 41K
S5 A 5 U SR X T i i 1 e ) A R BUIR PO R RGN SR R AT, AR
JET S 32 3G PRSI 28 T (RRIE 2%, 2002). PréA AL R 40T LA R by 1R R S Ak, e T R4
FFL I BRSO R 7= AR 1 1 e AOE TR A BRI 55, 20020 8 TR0 i [ R 5 v] LAORHr
R PRS2, S sR PP PR T A RE T, Rl 7iE ) K AR g IR B . A5G, GPX. APX
TG P T T I P ) e IR R BB . T R P T R, RIS MR, PPIRAE AR RE 2 3R, AR T
Pl ORAF (Fhwide 55, 2009). X ZZWVPIFEGEM /5 50 ClEl, A FHY PR R0 . CAT
TEPERE . B ) T BRI OCHERI F . CAT WS MBI PO AL E i 2 SR 2R, X 5 i
TS RARL (RIRSE 55, 2006). 50 CIGEG, S/KEN 13%MVIr R F IR R NE, BT
A FAETRZS, T AN o S M LS /K B 2.2% U145 BT R R, 3 i — B 1 D DS ] g 4B T
Fh 7 N AR A T S K P B, AT A A0 0 Gy T 3t 4 PR FSE ,  3E  s ie) FRLARJT (1)950%

3.3 DI BRI T R IR A R R 1 = R AR

ARIHEFORIL 50 CICF KD I I8 B TR 715 06 U LU AN e Ak B 28355 g 1) B
117 35 K120 CIE A% 1143 LURFE, JUIL 35 CIvio; =L Al MDA IR B8/, Fhr i
T AR T B, IS B R o AREG TP VD IR RIZE TRV TR R T 1 SR bR A ) 11 5 /K it
RN 4.5%F1 4.3%, TN LKA KEREZ N T 5%, H AN TG K& H A i o 4
M RIFFRGIG BRI, SRR ) F KR8 TV IT 8 s T I R A B KR . 7R
WIFRFO =A% . MDA S BTV IR, AR e B s TV It 7, B i RRg
JIIORFESR TV IR 7, IR B 75 BV IE M DB 20 T /e 7, XA FYAR R D
PUA LB T AR FEBEANTT 43, O PUEANRE ) B 5 (0 SR DR, AT R IE B v R R A 3% g R
e
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