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B2 (H TN T EA A BN F 2K Zea mays L. saccharata Sturt. Ff-—73% F7 A2 3R PEA8 A% 22 REVE (19 5 0,
it FOKA SR K AR PP 4R A 22 . DR IARR K A kit 887 A1 kit 997 s ikl RN TE
I 75 1 AL 3R R OR P, V0 RO ZEVEAG MR 1 10 R 2F 38 R 2F 26 R FRBURINE JyFa Hi . Wse 1 R I B AU
(Dehydrogenase, DHA) i 4 i E ALYl (Peroxidase, POD) 351 A%} HL 5 % (Relative electrical conductivity,
REC) FlI7A — % (Malondialdehyde, MDA) 4 &, %] SRAP Fric Kl AS [F) AL BE RS [A) b (38 4% 2 RE M, bbb 124
HARFRALEAE Z AR SR IR 00 R (45 1 YBEZ AL TR (K38 0, 2 AN SRR IR 2R3 RS R AR I
J1¥6 % DHA % YEA1 POD §5 LB B, T REC Al MDA &R NZ#H T mE. b 6 d 5, K 88" Fl Ak
99 R IkIES. RFR, R IFRELIE 15 H. DHA 5. POD 3% 11 20 il E X HE R % 18.32% AT 43.15%.
10.73% A1 15.38%- 19.43% F1 23.60%- 41.85% F1 45.70% 69.78% A1 71.74%- 52.02% H1 71.60%:; IZ 1 24 h [f]
REC 43 Al X FR AR 751 T 33.68% H1 27.68%, MDA 7543 7l LLX JRER = T 41.50% 1 47.08% . AL AL B 011
BT, 20 6 d 5, AREH 887 A1 AREH 997 LA IR A RS FE IR K. 3 R 2 BRI 3 i Lk
FE R B& 29.35% 1 23.58%. 25.00% 1 20.00% 96.99% F1 83.35%. FIFMEAHT KB, 2 R Z AR 7= B
REC Fl MDA & #3500 7% 77 & VK 2 535 Bl 5. 35 7R 5%, DHA F POD 3 M35 5 Fh 735 71 & 1HoIR 2 2 3 51
W 2 TE A5G o (45 18 YIH 2 A I [ (K0 38 1, 2 AN K S FhRD T 14995 77 L & DHA. POD i P& i f4 % REC F1
MDA & 8B #i i F P 2 A B AR T P M i 2 R, R EE 887 FhFif Z ARSI T CARET 997 .
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Changes of vigor, physiological characteristics and genetic
diversities of artificially aged sweet corn seeds

ZHU Yuzhong', XIA Liming’, ZHU Siyi, LIU Jihui, YANG Ruichun, WANG Qingfeng, LI Xiaoqgin, FENG Fagiang
(College of Agriculture, South China Agricultural University/Guangdong Provincial Key Laboratory of Plant Molecular
Breeding, Guangzhou 510642, China)

Abstract: [Objective] To identify the effects of artificial aging on vigor, physiological characteristics and
genetic diversities of sweet corn (Zea mays L. saccharata Sturt.) seeds, and provide a reference for sweet corn
seed storage and field production. [Method] ‘Nongtian88’ and ‘Nongtian99’ were selected as experimental

materials and their seeds were treated using the method of artificial aging. The germination potential, germination
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rate, germination index and vigor index were measured using the method of germination in sand bed. The
dehydrogenase (DHA) activity, peroxidase (POD) activity, relative electrical conductivity (REC) and
malondialdehyde (MDA) content of artificially aged seeds were measured. The genetic diversity of artificially aged
seeds was detected using SRAP, and the relationships between physiological characteristics, genetic diversities and
seed vigor were analyzed. [Result] With the increase of aging time, seed germination potentials, germination
rates, germination indexes, vigor indexes, DHA activities and POD activities of two cultivars decreased gradually,
while the RECs and MDA contents increased gradually. Compared to the control (CK), the germination potentials,
germination rates, germination indexes, vigor indexes, DHA activities and POD activities of ‘Nongtian88’ and
‘Nongtian99’ seeds decreased by 18.32% and 43.15%, 10.73% and 15.38%, 19.43% and 23.60%, 41.85% and
45.70%, 69.78% and 71.74%, 52.02% and 71.60% respectively after aging treatment for six days. The RECs of
‘Nongtian88’ and ‘Nongtian99’ seeds after soaking for 24 hours increased by 33.68% and 27.68% respectively
than that of CK, and MDA contents increased by 41.50% and 47.08% respectively than that of CK. Compared to
CK., the seed genetic diversities decreased after artificial aging treatment, the allele numbers, effective allele
numbers and gene diversities of ‘Nongtian88’ and ‘Nongtian99’ seeds decreased by 29.35% and 23.58%, 25.00%
and 20.00%, 96.99% and 83.35% respectively after aging treatment for six days. The correlation analysis showed
that the RECs and MDA contents of aged seeds of two cultivars were significantly or highly significantly
negatively correlated with vigor indexes, while DHA and POD activities were significantly or highly significantly
positively correlated with seed vigor indexes. [ Conclusion] With the increase of artificially aging time, the seed
vigor indexes, DHA and POD activities of two sweet corn cultivars decrease gradually, while the RECs and MDA
contents increase gradually. Artificial aging results in the decrease of seed genetic diversity. ‘Nongtian88’ seed has

stronger aging resistant ability than ‘Nongtian99’.

Key words: sweet corn; artificial aging; seed vigor; physiological characteristic; genetic diversity
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it £oK Zea mays L. saccharata Sturt.7& 1K ik
FLUE R G RS PR R A Btk SR T 1 B R ik oK 2R
B, FE N 20 4D 80 EAXTT 46 51 #E I A 1R #E
Bt B AT #l ROK B M S A G AR, R E T
T K ME ARG YK, FESe it 2 2012 44 FH
FEHIFRZIA 32.3 7 hm?, AT 2R, T 79 @A =
T 55 T 7 1L DX B AR AR, AR AN 2
FrER 21, I AR AR T AR AN T2 T . B s )
(Seed vigor) /&b )5l & ) H B AR bR, — M1k 2
A2 R R, R A B T B L B S (4R
TANFERE BERIIE AR B, B AR R BB T, XM
I = I TR) ) BG Oh0 R AR R I E AR AN T 3 i
T, MFh200 . OF i K7 TP TIE )
MIAH R, BT R3S IR ™ 1
BIZBEAT 1 204, AP 5 R I ELAR S5 H R A F)
TR KT T AR T 2D A N R
KA R S5E IR REY] . EHEEFYR
IR A e Kb ST T S8 A R S g AR 7
B, 13 AN EHEZRSEARR)) UL J1{E 5 3R
Ko Styer 28NS 4 PR EK (brittle-1.
shrunken-2- sugar 1 normal) #1135 J134T T 5=

YT, I shy BIBh-F35 T IRAR, FEBE 26 K2
R ZE o BRPH P R S5 R B APl 7% T oK ) i
KRR B AW, Rk &S
TR AR B FR R A ROK SRR R 2
shyshy FEIY, B #Fh 1 UE Ky & &0 il Fh= 24K,
AN T Ve i v, B Al KM AR H 259K,
TAKS 57 7398070, DR e i Bl 3 77, (i A AR G 4
Jiti o S E . A ST LA 2 ANEE K SRR R, R
FIN TR 2 A0 73 17 22 Al A B &l R oK A4
PR A 2R, D R OK B A7 S OR A 7 R
Z%,
1 ST
(R S
Bk R OK MR O AR 887 A1
997, HHHE R AV K 27 T K S5 38 i ik 1) 4 4F ) o
BT AT
1.2 R HE
1.2.1 Az sz KA S A AT E3 000
LB T2 MEE, W EFEBCT 2 A 4E E, B
41 C.AHXHREE 90% H 2% A #EAT A Thnsk 22 4k 4k
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B, 8 N AR KR35 1 AR BARRVE RIS 1% 2 FEVE AR 1L 27

H, 2 Ak AL BRI TR 23 00 O 0K )L 14203144 5,
6d, L7 M, BAGEHE, HA B X2
122 ZFiX% ¥t 2 mm LAY F G K
MRS 130 °C HET 5 h, SRJG T2 B bR UE K 2F 7 vt
TR ZF RS, THRREE TR F 25 CL A RIeI %A
T RZE BT T 4 e IRIIIDIR R % &, o
W2 em, 4dJERIERFR KRFR R FTRBNE
JIHEH

1.2.3 ARgiane FREEATE 0.2.4 fl 6 d
(1) 2 ANEEE K S AR 2% 10 g Wl Ho i 5o R
B4 JE Rl B SRR 3 Ik, JEARR T J5 i
A 15 mL I ZI B FR I Z67K 10 mL, fn2E 5 &
BT 25 °CHERFA. EREZ4T B S
TEIR L 4. 84 12 Fl 24 h [FFF 7= HH L 3%, W 58
JE TN 7K T 2k 10 min, ¥4 20 2 5 IR0 5E 4650

S, i R AT HE AN 3 (REC):
R R R
g} LR

Z IS UITTC Stk vk i S B (Dehy-
drogenase, DHA) 7% 1%, FH & GIARBEN & i F b))
M (Peroxidase, POD) 3G 14", LA 1 min N Dyqg ym 22
1£0.01 /£ 1 ANEgIE M AL (U). RIEET R 1d 10
[ KT IR (A A 2 AL AR BRI [R] 2 10%0), SR A AR
AR B L R v 72 TH % (Malondialdehyde,
MDA) & &,
1.2.4 SRAP ##it % #4504 DNA [KFEBCRH
CTAB 7%, 1% Li S5 H & 8519, i LA
T4 54 A W2 1. PCR /K R F1 PCR J V%%
S SCHR[13]. PCR =4 FHARFR 23 0 6% A8 1
{140 R TR s T P i J LB, R e R, DA 1 T 0 E SR
AT,

REC = x100% o

R1 ZHEMIHRA SRAP 52T

Tab.1 The SRAP primers and sequences for genetic diversity analyses

3144 5k ER55 5 3144 A2
Ml TGAGTCCAAACCGGATA El GACTGCGTACGAATTAAT
M2 TGAGTCCAAACCGGAGC E2 GACTGCGTACGAATTTGC
M3 TGAGTCCAAACCGGAAT E3 GACTGCGTACGAATTGAC
M4 TGAGTCCAAACCGGACC E4 GACTGCGTACGAATTTGA
M5 TGAGTCCAAACCGGAAG E5 GACTGCGTACGAATTAAC
1.3 HUESH 10.73%- 19.43% 1 41.85%, & 7148 B 408 % K.

K JH Microsoft Excel fll SAS 9.2 Hf 1742 7
Ky 7 72 LA R A% 34, A8/ POPGENE VERSION
131 B AT TR BEAAR A 8% 2 B I A A% 454
K143 71,

2 GRG0

2.1 FHERMFELIEZERFHFENNTL
ANE AL AL BRI B B A 887 A1 R EE
99’ FhTRZEH. KR KERBATE IR
F 2. HER 2 WA, B2 A AR IR [A] 59 m, 2 AN
TR A G IR IR B TR . K
it 887 Fh T ALALER OCKTHR) A1 1 d B 1 R 2 5.
REFE R FTRBANE S e SO 4R — N B )
KT ZAGARER 2 d IR BR R 2F 2 A HA AR bR 33
KT R Bl 2 AL ) K, S TR AR A B
EIRG, BAEE 6 d IR T R FH KRR
o BRI TE D FRE o B e PR PR T 18.32%.
http://xuebao.scau.edu.cn

CRE 997 FEZALALTE 0 AT 1 d IS AR AR R
ALK 2 d AT AUR S R BE AT R R AL
AEEE 3 d IR BRI S SAAN, KR R TREURIE
JIFRE B E AT X 2B 6 d AN TR %
AR ZER R IFFRECRITE J1H8 500 B Lot HE BRI
T 43.15% 15.38%- 23.60% Al 45.70%, 1% 11H6 5%
ME . A 887 KI5k AU Z 4k BE
22 HERMFEZHITIES REC HTK

H 1 AT, TER T2 A RNR I, 2 AN R
KPR REC 5% HEAH LA ANBA 52 B 2
AR B TR RT3 0, 2 A SRR H R R A R
SMB RS B %, REC £ # . 2 /4S5
REC 752 4~8 h B[R] T+ 2818, 123 8 h A5
POk T 2 AR Z LA 2 F1 4 d 1 REC 257
AR, AbHE 6 d [RAE X LS5 B 2 1, 1 B 22 Ak Ak
H 6 d o1 4 B 1) 45 R R BE K. HH SR
Mres ot (35 3) KM, A 887 FhFAS AR I ]
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Tab.2 Comparisons of vigor indexes of ‘Nongtian88’ and ‘Nongtian99’ seeds after different aging time

s Al typ/d RS 1% KEFFHI% KEGFRER CPAEIE
AR F88 0T H) 94.67+0.04a 99.33+0.03a 4.58+0.12a 64.78+5.31a
1 91.33+0.02ab 95.33+0.03ab 4.42+0.16ab 61.50+5.32a
2 85.33+0.03bcd 92.00+0.02abc 4.08+0.09bc 49.05+1.59b
3 87.00+0.01abc 92.00+0.00abc 4.07+0.05bc 48.73+0.32b
4 84.67+0.01bcd 91.33+0.01abc 4.05+0.04bc 44.48+0.76bc
5 82.00+0.02cd 86.00+0.02¢ 3.77+0.09¢ 43.63+1.80bc
6 77.33£0.02d 88.67+0.02bc 3.69+0.11c 37.67+0.83¢c
K99 OCX 1) 63.33+0.02a 95.33+£0.01a 3.39+0.02a 59.2842.39a
1 59.33+0.04a 93.33+0.02a 3.29+0.06a 53.58+2.55ab
2 56.67+0.01a 83.33+£0.01b 3.05+0.05ab 45.88+3.74abc
3 52.67+0.09a 83.33+0.05b 2.90+0.22bc 44.92+8.13bc
4 52.67+0.01a 82.00+0.04b 2.89+0.12bc 40.39+4.48bc
5 46.67+0.07ab 82.67+0.02b 2.75+0.12bc 39.3342.24¢
6 36.00+0.03b 80.67+0.02b 2.5940.04c 32.194+0.95¢

1) Bl —suAt | R 5] e LA — AR NG FHA, R w R R AR IR £ 74 R 2% (P>0.05, Duncan’s 7%)

a: f<Hf 88

b: R 99

4 8 P 24
Ligw/h
1 HERMTEUEHENESE (REC)

Fig.1 Relative electrical conductivity rates of sweet corn
seeds after different aging time

B REC 5H R . KRR R F BN
JIFREI BN R E A A 997 FhFAFNR
TS R H R B REC 5 H A SF R EORNE 1 fa 8 2
W35 A OG, 5 R 2 AR R 2 A A B3
23 HERMFENLILZIZDR DHA FEHEHTL
HE 2a A %0, BEZE Z LIS )36 0, < A EH
88" M A 997 Fh¥ DHA iGMEZHI N %, &1k

AbEE 0~1 d HIFhT DHA 5P R BRI B e i 24k
2~6 d BIFP T T B AR — 8 AL EE 6 d,
CREN 88T AN ARE 997 FhT DHA M4 EL
SR TR F T 69.78% Al 71.74%. FIAHICIHE M HTEE R (3 3)
AR, CAREE 88 A UK 997 Fh¥ DHA WEMES
REFH R FF R FIREONTE JIRE B S
IEAHG, UiH DHA & PE AT /R s i Ah 135 1 0 —
MMEbR.
24 HMERMFEZHTIES POD EMHRTK
1 P 2b BT %N, Bl 2 AT ] 38, < A< @l
88" A A& 99 Fh-F POD yE1HZHT T %,
AER 1 d B, CREN 997 BT POD VEE N B
BT AR 887 s BALEE S d Y AT 887 Fl
T POD V& IR I8 T B 2 WAL EE 6 d Ak &l
88" Ml KR 997 FhT POD i1t 43 i) Lb Xt R B A
T 52.02% 1 71.60%. 3£ 3 [IAH <M 4 1 32 B,
A 88 FiF POD v ME S K FF . KR KA
TR BCFITE IR H BN R 2 A G, CRE 997 Fb
T POD J&PE 5 R 556 RAF 3 R FFRHANE T4
Hh) 5 8E BON B3 IEARSG, UE POD W& MERTE
R3S ST — AN R R
25 EHEXRMFEMNHIES MDA EEMTL
M 2¢ AT, BEAE E AT )3, AR
887 A AHEH 997 FhF MDA & & EIEW L1
A, ZA A E 6 d AR 887 RI A
99’ i+ MDA & &5l L REHE 5 1 41.50% F1
http://xuebao.scau.edu.cn



1

B, 8 N AR KR35 1 AR BARRVE RIS 1% 2 FEVE AR 1L

29

*3 EULERHERMT LIRS EERERREX ML

Tab.3 Correlations between germination indexes and physiological indexes of sweet corn seeds after aging treatment

AR HIRT A REC
=y r DHAEYE  PODiEME MDA &
7/?5“?5*/]“ M 4h 3h 2h ah ==
R A8 —0.990 117 —0.993 55"  —0.99241"  —0.99562" 0951647  0.95629"  —0.937 54"
AeH#H99  —0.931 71 -0.923 28 -0.918 10 -0.917 32 0.899 76"  0.89185"  —0.987 84"
KRR AREH88  —0.993 74"  —0.992917  —0.99500"  —0.99203" 093893  0.92739"  —0.877 18"
A9 —0.933 01 —0.943 27 —0.947 99 —0.946 30 0.898 27" 0.865 46" —0.811 89"
KR AFEH88  —0.993047  —0.996 027  -0.99556"  —0.99784" 095565  0.963717  -0.948 29"
99 —0.996 02 —0.993 06"  —0.99123"  —0.99178" 0956067  0.92907"  -0.963 55"
WAFeE A8 —0.998 38"  —0.99620"  —0.990 86"  —0.99277" 0.952 10"  0.92216™ -091162"
K99 —0.999 88" —0.99946”  -0.99902”  —0.99961" 097092  0.95526"  —0.96040"
1) 7 o k8 5 K RAR R ML F] 0.05 A= 0.01 49 ZFAKF
2 0L kit gy ieH 99 1 T A0 g kAl S8kl 09 D 0T afef 88w 99 c
%030 £ 3500 208 M
Q 3000 gV
= 0.25 o0 g !
£ o0 =3 S0
¥ 015 #1500 =02
< 0.10 1000 '
= 0.05 a 500 201
0 e 0 0
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6
tyy/d tyy/d tyyld

47.08%, AN A {2 A0 AL B [A],

MDA & &¥mT Kl 88’

B, ‘Al 88 FfF MDA & &

B2 FHERMTFENRIEMESN MDA &2

Fig. 2 Enzyme activities and MDA content of sweet corn seeds after different aging time
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Tab.4 The genetic diversity analyses of sweet corn seeds
after different aging time

ml g /d SRR ARCEAERAL RN Z R

REFFRBAE IR BOI ENEE O KRE
99’ ¥ MDA & &5 RIFE KFH KAFTREHM
TR B B B R AU AN T2
TR 1 o B 1) 50 S e, O R0 P G O b1
T JIRIUR ZF e I BRAR, HLAS[R] SR A IR T A A
FEEET 52 e J1AN A o
2.6 IHERZUIEDPHEEZHMETL
WAL Z AT A R (B8 4) B9, 2 ANElFEK
st PP S5 A5 e IR 0 A 20855 Ao ke IR R R R 22 1k
Byt 5 2 A ) B 3 i R . E A AL EE 3 d
M) A 88 FhFHMIZALALEE 2 d 1y ARFH 997
Toh - S5 DR B A AR S5 Ao i DR ORT R [R] 22 R
ELAHHBAR: 5 Z AT 1 d AHEL, ZALALTE 6 d A
AT 887 Fhr AN AR 997 SR Bk KK
A AL DR O L ] 22 FE A 20 301 R T 29.35% Al
23.58%- 25.00% F1 20.00%- 96.99% 1 83.35%. HJ
UL, BEAE 2E AT TE] R 389 00, & R oK 4% 2 R
TFE, E o AR S SRR R B R, M st
TEREVESZ B T WA
http://xuebao.scau.edu.cn

K8 1 1.4342 1.347 4 0.193 0
2 14211 13368 0.187 1
3 1.118 4 1.094 7 0.052 6
4 1.065 8 1.052 6 0.029 2
5 1.0395 1.0316 0.0175
6 1.0132 1.0105 0.005 8
A9 1 1.3947 13158 0.175 4
2 1.289 5 12316 0.128 7
3 12368 1.189 5 0.1053
4 12237 1.178 9 0.099 4
5 1.1579 1.126 3 0.070 2
6 1.065 8 1.0526 0.029 2

3 Hig5%iL

T AER A7 R v, 0 0 B A7 I 1)
I B A, RBUR ZF 5 R 28 2R R BN T4k
B FEAG Auls, B AL B (38, 2 A
Kb R R TR SR AR A, AE 4 D RAR
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H, R BE AT BRI B /N, T AR R AR AR
A R, T WL AR R 3% 77 RS2 e B K . R FH 7
REECIE LRI, s IR TR R I 1 FR
T 1 R BN T K MR T R R
R AR O AR 2 HRE AR A
AL, B 7 & D1 S AEY B8 3R A K R L A
Ko ARIGF RE 997 Fh TR B ARG 887
Pl -3 1 R TR, R BN [R5 RP i 224k B8 0 A
) o A [T 22 4 B8 77 000 R 38 38 AN [ 1D T i 2%
PF, AR T2 B KRR E R ARG 7. ® R
KA R AR TG )1 2 R R R, AR E R
TR R R AR S

JR 52 35 e P 2 A R R S A AR
—, HLS RN 5 A WU o S A e A 3 3 11 592
Tr#EAESEE TR I, B & TR Bl 135 77 B,
REC Ft s, kel DURE £ K M BHR T 2R 45
o ARIGH, B 2L T I IE K, 2 ANl R KR
TIZHM REC 35 1Tt A<l 887 MR 5%
4 NRFIERS REC 2R E MG, A
99" (1R ZFFRECFINE /14645 REC B2 3 11 AH
Ko Rk, REC AJE NI INE K P12 B 1)
fabrz —.

Tl 22 A T T i BE A — S A A M 1
Ao EREEETR I, EA R T TR B AR M
% 7 & DL Je POD W& AR T 1% M+, T i 2 2
2. MDA & & N flal A W6 Jim T EH R 7, [
LT T IR G R . X EE K
B, FKFHT POD ¥ 14 bl A 2 A0 A2 FE B I i
B o ARIGH, BEZ AGET ] 3 i, DHA #1 POD %
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TG ) BB B A OC . (AL, DHA. POD ¥
£ 1 MDA & &t n]/E AT s & FOKFh 72 2R
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Pl 2 A0 I AR R RS AR S Ak, — SE P AR G a0
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