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AR KEFE R RRIKFEM T IREEEIEE L RABAMGA, X
BEEFIANEN

WA, s, X T, 2T, PHER, AT
BT A 5 A RS BE A TR 22 7 0, BUH310029

FEE: Y PIAL689° 2t SAKAGHY F A AR, #11.0%. 13.0%F214.5% 47K B e Fr F %A 4 8 A B3R 0K F 2R 45°CTF
RN A, ARG TES . AF N, BEE, FEEGA)FRERABA)SZ AL RMAR L X F T/, R
KRRV AR EAFRARE QETFSCEBRINAABHFED. AFHIBEZFSTERER. TR TR, 11.0%4KSHF
ENFEE R EZT13.0%, 13.0%2 35 5 F14.5%, 123 8 ZIKTF B AT; 13.0%F14.5% 5K EFF T 4548 O ik 69 7&
WAL FENBEZTERHR MILO%ESKEFZHROREBHTHEARETHREZTRR, 5°CTF, RRASKEMNT
R R L T K i Je Z3F FABRIFFAER0.0%0A b, 3R &5 7Ti894.0%, tRFRZE N FAE ). AT EBUE a-iR A5
T AL B (POD). L AL ABE(CAT). IR BR 1T AL B (APX) A A8 B AL AL BE(SOD)E M TAL 577 F 7% /) TALEAR
— B, FFE MK, 0B, POD. CAT. APXA=SODiE HALAAZTEAK, 48R AL T/ & 51k, Il /EH & H AN
89t FABAS A, MGA S FMK, ABAFGA LM ST L5 i HAEG . #— 3 GA, e ABAS R AKiSHE I 49
BER R I, Fe ZORAEH T IR 124 A &, #FE A&, ABAS I E OsABAox2%4 4 i 2 B OsNCED 2483t & 3k & #4234,
AL 69 L ABA S FHBAK, 71GAE A B OsGA200x AR £ L FH 3, 4 fF K B & IE F OsGA20x 53T 8K, 482 GA, 8
THF., AGEAFFERALTE T ALK S HGAMRE, ABAS TV AL THFHAL.

KRR 2 ZOKAG; #2736 ) Wik, A B A b AR KA

AR R TR = BRI —, 95 4R RIS 5

AL 50075 AW, 295 KFE A #158%, 4 A e

7 U240 730, BEATL i8S 0005 AT, x| BT .
Wl o A £ 7R o B T (e RSOKTA(Oza sativa LR ERY L
2016). {1l T A KRR FA gk e 080 PACH T TR R 2 Al .
PR RS A A UL, (e At R 2 Tk

galnen e 2.1 TR
THATIR. AT T TR E . o
S BT 2 5, PRI RIE 2 (190 725, 5

EHEL X T RIS . %A, iR 0 o KHLIRILO%, 13.0%F114.5%, ARt
e 1 bk . S oo o 2 RAS CCH fRTFRARAS) A N JE PE-PA M i 40, 35 4%
FAER K R 1, AR Tk, kA SARNZPE-PAR R S
X . W kA CRAEHLE ) CCPRARE L), F484%60.5
WEROBE. RERR S, gapi ks RREIRA0 G B0
FARIL A R P B R (& TENSTEIE I P SO O
A5 (R 2001). T 2628 KRN T g ik Ag 1o ek, DR 2 HR BUREIE 2 s

FIT AL, %I PSR, Bl AE U0 Zlﬁgﬁfﬁﬁ?mﬁ%A/ﬂ%mﬁkﬁm
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KT O R e b A B s e, Ve RERUINSORLRR Y, SIREAL . FE30°CHEHS
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AT 5 2 A Wk I Bl 0% s ZEVE 7. BETE mEh EEAMPEATMCROL) B L 15(201203052) HTIT AL
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hHI20°CRRIE 16 hify A ZF R N 2R, B RICSR R AR
P74, 5 iR, 14 diF R

RATRE(GD=2(G/T)

T /AR E(VD)=GIxS

AT GONIEH R FFF8, TS GAX
IS B R SRR TR (), S TORK IE & 2l i T EE () »
23 YmEs. RKFMTFEUE

FhF K214 diSt, B BEALEL10RR 4, W=
R Wm. BEFEVLELOMIER 41 8 T4 &
AE487F105°CZ4 710 min, 80°CHtT-24 hill| & &, B
YT E g (1000) ']
2.4 MhFERTEMENE

FREXO.2 g iKk48 hokKFEfh 12 25542 (2000)
[1)3,5- A H K BB IHEAT o-VE R BRI PRI E o FR
H20.5 g 48 hoK fag M1 AT i A A (peroxi-
dase, POD). it # {5 (catalase, CAT). Hriflil
1% 1o 8 AL W (ascorbate peroxidase, APX)FIEE % 4L,
Ak B (superoxide dismutase, SOD)yF Pl &, POD
I VI 5 2% Guan®5(2009) i @ A A i, CATI
PED € 275 Rao%%(1996) ()3 S AL &%, APXIE Ll
5E 2 7% Wang55:(2013) I PT3R ML ER V%, SODYE 14 &
22 QiuE(2005) 1 U VY M 52 RV o
2.5 FHESEMNE

RSB EZSH R ERQ013)75%.
FRECT gMik48 hoKAgFl-7 2 8 5e, Iyl & ok

K, TIAN6 mLIFA 2, B E A4 CIKFEIR $224 h,
10 000xg{KIR4°CE 0210 min, B &, T vk
HIIAN4 mLA 2, IIRE % 1 h, 10 000xg S
010 min, B RIEWR, EER2K, &3 Bk
W, 1E35°CF A/, A3 mL 0.1 mol-L™” pH
8.OMIE R 22 1 ¥, TN —80° CHEAR IR UK AR Uk ik
30 min, fE4°CEAF TR, 1E4°CLL10 000xg B L
15 min, i€ EZ45, 0.5 mol-L7' R T pH
£3.0~3.5, F SRR O CBEREBIR, A5
BEAH, E35°C&M M AR T, AmshtHE & 21
mL, ¥EH£0.45 pm B FLIE R 8 5 F 808
TGN 5E (Y '52487, Waters) .
2.6 EFEEMNFIEENE

HY100 mg/KFEFRF-K FH GKZERNA$E B &
(Waryong, Beijing)$2HXRNA, F|H/NanoDrop 100043
TR IGRNAK E FIZE S )5, ¥sIRNase free
H,OM M5 %2200 ng'mL", 48 544 FTHERNA Jx i
SENCDNA, LAB-OsActinfE N Z5E 1, 247 qRT-
PCR % N, #illOsABASox2. OsNCED2. Os-
GA200x1. OsGA2ox5H:HFIFHXTRIERE . FTH 4]
V¥R F Primer SEAFEAT(GIWIF A WKL),
&K Z241°F: 5XSYBR Green Mix 10 pL, $557PE1E A
IR ) 514 %1 pL, cDNARER2 L, #h/K %2
ul, PCRZ B 261 M 95°CTiAE 130 s; 95°CAE 1S
s, 60°CiB k20 s, 72°CHEMHI30 s, FEATA40MEH .

1 SO E BPCRIS BT 51 45 51
Table 1 The primer pairs of genes for quantitative RT-PCR

B K 44 Bk L1 51 FP51(5'—3") SRS A)(5'—3")
p-OsActin CTTCATAGGAATGGAAGCTGCGGGTA CGACCACCTTGATCTTCATGCTGCTA
OsABAS8ox2 CTACTGCTGATGGTGGCTGA CCCATGGCCTTTGCTTTAT

OsNCED?2 CCGTCACCGAGAACTATGCC TGCAGGAGCCGATGACCA
0sGA200x1 CTCCAGTTGTTGCTGTCACTCG TCCTTGAGCTTCCTGCATATCGTC
0sGA20x5 CTCCTACCACACGCTCATCA CCTGACGTCCTCCATGATCT

3 BRSO
RIS B 7 R S AT OB 2 e 4, &5
FASASHERAFEHEAT J7 22 53 BT A1 2 EL LG L (LSD, 0=0.05)

SMUTESES

1 ARIEKEME IR AZKIEMHFIEE %
L,
11.0%- 13.0%F114.5% 35 7K B8 Fh 7 5% F 4048

M HREAIESCC I I2NH FERFH . KA
BORFREANE DT E S T EiRGER2).
Fim N, 3P E K EM TR PR A [R5 T
RGP RFR RFR, RFREE T
T8 20 0 F A T R A R A ke 30 2 /K & ],
14.5% S 7K B FN TR 28 % . R AFIRECTE
FIHER R K T13.0%, 13.0% 5% ZKT11.0%, H
AR AL I 14.5% E K B FRT OaE k K EF
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Table 2 Changes of seed germination in ‘Y Liangyou 689’ seeds with different moisture contents and packing methods after storage

25675 10 WL g /o C K= % REEHRI% RIERIY% R PEWAE R
[ &6T%i1) 88.7° 92.7* 16.73* 1.68°
FAioEay FiR 11.0 76.7° 81.3¢ 11.68° 0.94°
13.0 54.0 58.7° 8.23" 0.70
14.5 493 51.3 7.37¢ 0.55¢
5 11.0 86.7" 88.0° 13.23% 1.27%
13.0 78.7% 82.0™ 11.98° 1.09°
14.5 75.3¢ 80.0° 11.88° 0.93¢
AR FiR 11.0 83.3" 84.7° 13.04° 1.16%
13.0 33.3¢ 39.3¢ 5.07" 0.40"
14.5 0" o" 0 0
5 11.0 92.7* 94.0° 14.23" 1.34°
13.0 84.7° 86.0™ 13.81% 1.30°
14.5 80.7°% 81.3¢ 12.88° 1.18<
ANFINE FRER R A — Fa bR AN 1R B 7K i A28 g QORI i D e P o7 ) 22 57 42 3 7 (@=0.05, LSD), R [#i]
Re 77 MHF S K EP R, 11.0% S /KEEE 02 5 JE R F E R 3 T AR, T 13.0% A

AP TR FH . KRNG5 R & &
FYRA%, M13.0%F114.5% 5K EA B L ES
REEEIE

ANTR] B 7K B AL S e P - 5 CIN ik k2 R

14.5% % 7K B P B IRl 7% 28 R0 W 3% 2 57,
AN [R] 2 T O AN 7] 5 K B A5~ 5°C TR e ) K
R VITVAL R G RTE 3 2T

2 AEEKEMEEFAFIKFEMNTFIGEE

B 1-80.0%, IREFER SRR 55T
FHEE, BT 11.0% 7 7K 5 2 S A8 28 sk F -1 K 2F
AN, A [F) W 5% A R O F R SR K
AR ECNE 148 83 W PR K. 11.0% & /K= F
TP G RFH . RFR, RFFRENGE 1165
BERT14.5%. 3F&/KEM 15 H R0 2505
RIFFEHEZ = T4, 11.0% S /K Ef P 248

EEKEL
=R R E R T R A PR 3 5 (S CTR I
JeRJE B ARG v T T =R (R3).
=i~ ASFEEKER T RHA R AT 5
W 24N ) Je e s AR A 4 v T AR T
FEAT o AR AL 11.0% 5 /K & A I i
AR NG 1y 4 22 w3 T 14.5%, T2k e P 2 K &

K3 ANF G AR RERERETT Y PITE689 1 I f 4l v A K AR fk

Table 3 Changes of seedlings in ‘Y Liangyou 689’ seeds with different moisture contents and packing methods after storage

77 SR FE/oC Pl Tk 4/% i #i/em HK/em YT H /g (108)"
|86 %:0) 8.08" 6.24° 0.100°
IR IR 11.0 6.56" 5.43¢ 0.086*

13.0 5.81 432 0.071"
14.5 5.41" 3.98" 0.068"
5 11.0 7.62° 6.62° 0.096"
13.0 6.17° 6.08" 0.091"
14.5 6.47° 5.97% 0.082°
G RN R 11.0 6.95° 4.63% 0.089
13.0 6.32° 487 0.069"
14.5 0¢ 0¢ 0¢
5 11.0 7.70° 5.10¢ 0.097*
13.0 6.95° 5.48° 0.094°
14.5 6.93¢ 5.44° 0.088°*
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B, W ERAG, A AR ZE . 11.0%F
13.0% & /K EFp 7 2 B 48 A 25 1 i 0 3 T 4048,
Y TENEELEEET.

FE5°C TR IE5, 13.0%M114.5% & /K B A 14048
B SO E W IR KM T E R
KT AT . PR 11.0% & K &/ T8 5
WEAM T ERE S T14.5%, REKLEE =
Fto 11.0%F113.0% 7% /K& A1 4UES iR
BT BB, T 14.5% 5 /K & 35 B8 AR K

AL T EI 5 E & T 448
3 FRIEKEMBRARNERZKEHFIEGa-
T EIEMT L

Fift -5k 1 24> 7 5 o- 3 B i 5 35 0 I i
(B . PN RIRL 1], SCC i 1) A1 a-TE 4 g
EHREETER. WK T13.0%M
14.5% % 7K 5Bl 7 5 e o- 8 s PG 2 35 2%
5, HEZEET11.0%5/KE. 1 RHRSME
BSOS P T o-TE R BT M B E .

14 O AT
011.0%
a B 13.0%
2r 1 B 14.5%
10
0
2 8r
-
3
4_
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0 3
[[ag i) 5°C
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Fig.1 Changes of a-amylase activity in ‘Y Liangyou 689’ seeds with different moisture contents and packing methods after storage

4 TEIEKEMBEF LR KEMHFIEEN
SRR

A K ARG S i A A BE(POD) . i
AMNERG(CAT) P M ER i A A G (APX) Ak
E ALY AL B (SOD) & P 5 38k /i A1 EL 25 52 3 B
IR(E2) e =M K E Tl 1K F W ApAS [F] 4,206 7 20
F5°CI i )5 POD. APXiE I i 2 & T =, 1
CATHISODIEME, 13.0%H114.5% 2 7K & 5°C i
EETEHR.

FIRW L, FiFPOD. CAT. APXAHISODI
TEEY RN 11.0% & /K & 3% 5 113.0%, 13.0%
TKBEREERT14.5%. A7 d4Fia
Pl % A R ) S e 5 b KA R, 11.0% 57K
ARSI SR TR EE R, 13.0%F14.5%
SR BRSO B E R TR,

FESCCIE 38, ARES A0 R M1 [ PODFISODIF 14,
11.0% &K EEE S T13.0%, 13.0% 5 /KEEEHH

F14.5% (E2-ARID), 11.0%F113.0% & 7K &1 )
CATHM LR EZE R, HEE R T14.5% (K2-B),
TAPXE I 7E 13.0%H114.5% & 7K B0 1 17) 6 5 35
ZE 5, HEFERT11.0% (K2-C). HHBEBEEK
T N11.0%F113.0% 1) 7+ PODFISODIE 14 G i %
Ze 5, HEEET14.5%; MAPXIETET1.0%5 % 5
T13.0%F114.5%; CATIEPE3Fh & 7K & 8] i 3% %2
o 11.0% 7 /K 5 2 B 480 25 5P 7 AP X 1
BT 4048, SODIHMEAAS /= T % 348, PODA
CATVE PP TE R 3 75 575 13.0% 57K & % &
AL R PODYE M i 3% T 4848, SODYE P
YRN8 T 2 T 4 CATFIAPXE P P9 Fh A 255 0
B3 7 5 14.5% 5 /K E4REEPODASODE 14 W 3 15
TR, MCATFISODYE 14 P (.34 () o B 35 72 5+
5 ARIBKEMBRARFEZKEMHFIEEIR
EX. WERESENHELETK

YRASI 25 48408 11.0% B /K &= I FhF-765°C
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Fig.2 Changes of POD, CAT, APX, SOD activity in “Y Liangyou 689’ seeds with different moisture contents and packing meth-
ods after storage

FEE RIS i 7 TR ABA 7 = AIABA/GA U E TG
W, 13.0%HM114.5% 5 /K EFh 7 2 50 0 %
= T5°C (E3-AFIC), M 77755 2 (GA,) & B W Fhvfu 5
13.0%F114.5% % /K & = il 7 K F5°C (K3-B).

IR T, 13.0%F114.5% & /K BT ABA
EEAMABA/GAILE B3 & T 11.0%, MGA, & =
HEEILT11.0% (K3). 11.0% 25 /KB40 A% 4
WAEFTABAS EMABA/GA,HLE T & # %
5, TGA & EH S E | T 4048, 13.0%A
14.5% % /K B8 % BRI 58UM TABA/GA HUAE
BT A, 25 SO RIS ABARIGA,
RN EE MW,

FESCC R, AR 7 AR5 7K e
JEHIRITABA. GA, & FIABA/GA, HHE T B35 24 5
6 FEIEKEMBRANREIZKEMFIHEE
ABAFIGA MBX K IFEFE ML

PP ELEE11.0% 7 7K 5 5° C Rl 58 I e i Fol 1

ABAZ} i 5 Rl OsABA8ox 2 F & il 3k [l OsNCED 2 ]
X RIS T IO 22 7, 1M 13.0%H114.5% % /K &1
P LIARE R R E B R IR R & T5°C (K4-A
FIB).

IR 13.0%A114.5% & /K B fl T OsA-
BA8ox2H1OsNCED2F X 1A B B E 5 T11.0%.
14.5% & /K 5 2% A8 B 25 W5 Ff 1 OsABA8ox 2 il
OsNCED2J R 15 553 7l 5 11.0% 2 7K & [ 6 £5 A
1045 /245, 1M £ B N OsNCED 238 ik & 43 fift 3
Kl OsABA8ox2 (35 i A7« WFI AL 3E 77 5 11.0% 5
JK BRI 58 5 OsABASox2 M1 OsNCED 2 F % ik
LR EZER, M13.0%AM14.5% 5 /K& % E
SRR e 3 J5 TR A 0k B I 3 v T RS (B
4-AFIB).

FESCCIE 6 5 484055 11.0% 5 /K & b7 Osd-
BA8ox2FOsNCED2H X} ik & . K T-14.5%,
S AR R 3 e 5 K B R T2 BE R A N ik
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Fig.3 Changes of ABA, GA; contents and ABA/GA;in ‘Y Liangyou 689’ seeds with different moisture contents and
packing methods after storage

BZER. 11.0%F 7K & F P38 0580 F F OsA-
BA80ox2FNOsNCED2 A X} Fik e J0 B 2 22 575 13.0%
B KBS OsABASox 2Bk BT i B 22 5, 1M
OsNCED2AHX ik B % B 48 0 35 mn T 448 14.5%
GKEEREFEXLIBERSDEEZ T T ZHEAE
4-AFIB),

AR Fh S K B ZEH R 11.0% 5 KES
T B R AT GA 7> il 2 R Os GA20x SAH N ik
3 E T 5°C (K4-C), A LR OsGA200x 15715
RIKT5°C (K4-D), % 4862513.0%F114.5% 7 7K
TR = IR ASCCIE 8 5 OsGA20x SFX Fih BT
E 725, MOsGA200x 1315 ES5CCRE m T i

FIR T 13.0%F14.5% % K EAES 2L 1 5
OsGA2ox5HINT K IE B R E mHT11.0%, 1fiOs-
GA20ox1 EHFHAI, WEAMLT11.0%. #4805
13.0%F114.5% 25 7K £ OsGA20x5F10sGA200x I FHRT
FIEEHEEMT11.0%, HBHSE514.5%5
IKE IR FH T OsGA200x IFX KB & LT NE.
13.0%F114.5% & /K B A B 23S W T OsGA20x5

AR Rk B 6 3 v T AR R e ol T
OsGA200x IR FIRE11.0%H114.5%48 48 5 35 15
T ERE(&l4-CHID).

TES°C R 3FIAN [F] E 7K P15 5 OsGA20x5
FERT R IA B 5T 35 22 5%, 11 OsGA200x THEXT FRik
FE11.0% /KB EE S T13.0%f14.5%. B
B AT Os GA200xSHIN Rk B3 22 57, 1M
11.0%F113.0% 25 7K 5 P Fi 8. 24 Os GA20ox I AR 2
RELEEER, 145% 5 KEEHSEEEER
T 4848 (E4-CHID).

Wi

Fhriemod i — N E R e, x—d
S5 B & KGRI A ] 4y, Hodr, s
T ) — A RN R M T EKE. A
RIN, Fh-7 132 FURE FE S50 5K & B IEAH R, Fh

B K B, A I R 18] ) SE K R0 e 2% 1
AL, 535 70 T BBk R (£ 55 R2014) . fEAHT
FAR R I, AN K Y689 44 38 KRG A 11
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Fig.4 Changes of the expression of ABA and GA, biosynthesis, catabolism genes in ‘Y Liangyou 689’ seeds with different mois-

ture contents and packing methods after storage

A A AL 2 MR = IR I 12 B, Fr3s )
RA 5 77 5 00 58 R0 AR b 53 PR AR, 3RS K &),
11.0% &K ERF 7GR AER T BERE ST
13.0%F1114.5%, 4111.0% % K = fh 7 K 2 A1
80.0%LL I, TMi13.0%H14.5%[F) K % F[ELE
60.0% LA, H % ERAH14.5% S KEM L
T KRR I1(F2) . RIEF T NFERTE TS
G EA R, A ST 7L Y P i689 Fi
T E IR W 124 A %2 4 W0 A K & N 4% i 7E
11.0%.

T S 5 A 5 M - T 6 7 1) ) — S R
R AR — e A, WERE B FSeC, R
F A LR IR > — 2 (W15 2014) . FRIBUH AR S
(198 LRI, 1E20°CoK A+ FAEA I 104 A
J&i, B R 2E 5 90.0% P4 £80.0%; 111 7EAK I 2 1
T, A3 H, PR F R MN90.0% M &
80.0%. AHFFLRIL, ZH T Y P68 Fh T Itji

124N A, Fi 7R HEREZRTS5°C R, ik
AL 13.0%E K EF T IR 124 H 5 Kk oF 3%
58.7%MF, T 5°CI L1 K 2 2% K1 82.0% (3R2).

AN T) 0, 2% T 32 5 1A ol - T 3 2 o 1) K
AHEFRI, A= T2 H Y689 Fh
T, 11.0% 7 7K 5 R FH 5 A 40860, 26 I i v 1 1 2
KR EE TS, M13.0%HM14.5% 5K EAHAEL
Em T EELE, RREETRFAEEZET, X
SRR TR RS —E MREER, &
IR BN/, K R IR R, YRR
AR IR R, NSRRI, 7= S AR
BEY, BIKT R FIE . @3y NE e
—EFEE EHCR TR A KR R R,
LA R FE AR B LR, R T B K ER T
HEA W R BE R BE I, FH AN B S % Bk ik
TS B BT, R, WERE S a3 77X
AR T, X N IE S AR nT A AT
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JKE T B 25 A 55 AR (7] (108 BE (#35-2000) .
JEN SR Bl IR E A T, Rl kR
TEVER B VR R HK A, FFisik B, 1R A%
WA R E TR BRI (515 2014) . DR, JE R 7K
g EER SR S M PR R P 1B V1M
Ko AR W o-vE R B S M5 Fh 735 71 2 AR
KRR (MR ITE2008; 5K AHE#ESF2012). (EAT A
ORI, =il I, Y PIIL689 Fh-T-7E I
FER 124N H 5 o3 A IS 1 5 TR i AH L 2 25 BRI,
Tl /K B, o-E K B PR R R (HAE
%677 3 o R B AR AL 5 Bl TS AR A
FEARMRE, W12 H 5, il T EE4.5% %
IK AR B RE (198 77 835 = T % 48, (Ho-JEA T
TEEPI AR TR 2 . S R R I R YR
124 A JG R30G5 14.5% B K=Y
PRAI689° P, Fo- A I 14 5 AR 2 5BUAH LE T B
T, P EA—ENEE, R AT IE
FIHIMT-FEAS B Ha-TE by B 1t 52 4 e 2k
Pl AR5 2 A FE R, B0 ) B PRI S
Y1 B P9 B A A A i P AR A AE G, PR Y S
PEAE b 1 35 77 FA 1 [ I 5 B0 3 BRIk ke 34,
550735 71 (A SR IA B 2 7K (RS B A 2
FIR1986). TEAWFLH RBL(E2), YHL689 =
I 124 H, M7 POD. CAT. APXFISODIF %
5k B A bR 35 PR, B 7S K SRR,
JE S TR, BEUE PR, b Ah, WS
14.5% /K& B Y PL689° Fl ¥ It 124> H J5 Fh
TG )L R %, HPOD, CAT. APXiEMEH )P
e, FPOD. CAT. APXIEME) Sl — & fE
& b5 E RS A — 2, 1 L SODYE T
R GATLE TR 7, 5 HRA —E it £
B 56 4 T AR 1 R AN B R A L SOD
TS Ak .
ABARIGA 2 M T 9 K1 £ R, &
XTABAIREFT A R B, ABA K 2140 i) 4 Hi 9 & 1
TR RIRAE L, T GASRe R M1 &
(Liu%52014). 7R K72+ ABA & & A Wi BRI,
MGA S B4 B hn, i HABAZIIHIF-F i &
I FE T GAL A4 B (Se0252006) . 1E AR LR 11
7T R IL(EI3), 5°CF I ABA S & i (K
T, IR TR TABAS EFEEF 7&K

Eigmmmgn, A7 UAABAS BT & % R,
AR ER IS SRS IABA S B K S . TS
IKEE— BRI M T NGA B &, HRIAH
KRR, B DA, GAS A B, (EE R
FE . A7 A 5 F FGA B B LR &%
M. YPR689 T e 418 KA TE I Fh T IABA T
BWEE T HEE IR, (ARG —EGA Y
&, H4i A ABA/GALENSE R, iTLLE HABA S
GA, Z =ML SM T RIFR AR, Rk,
Fh— K ZF e JTER K.

TEXTGAFIABA A AN 1 525 R R 70 v
L), IR, ARG KR R T
12 H Y689 F - ABA /it K| OsABAox2
A WL OsNCED2FIGA /3 i 3L Rl Os GA200x 1
XfRIE B RINFT SRS E, WU M7
JTHRAR, RIA B, TGA, & FE R 0sGA20x5
RINFhF & K EBRE, W TS 8, Rk
B, 35 B840 14.5% 00 JL T2 25 K 2 e
[P T ABA A B [N OsNCED 23R IR 5 s, 43 fift 2k
Kl OsABAox23 15 M B 2 3 15, 1 GA 7 fif 5= ] Os-
GA2ox5HIX KL B, (HE T A MK Os-
GA200ox I X RiE &, HIL FHABAG REIE £,
GAF &I, AR FRFHAR. 5CCEM Y
168973 145 i AT T-ABAS B Kl OsA BAox2 11
I B OsNCED 2R X} 32k B #V AR, AH B
ABAT BB, MGA & B K OsGA20x5 XK
KR, R Os GA200x 13 325 B A W IR,
FHN. FIGA & 3 =, R vl 23 Fh 778 B & O 2
FHKLZHIGA R, ABAS B/, fRiltF i
Ko AL ANANABATIGA AR 5L A #E4T T WF
I, MAEKFEH, GSAMNCEDFR RFER . 3/CY-
P707TAF R . 4D GA200x 5 R F B 154
GA20x F R R (LinZ2011), Fh-1-1756% 5 ix e 3 K]
IZRIRAE LA frit— P AT
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Changes of physiological, biochemistry and gene expression related to ABA
and GA; in hybrid rice seeds stored at different moisture contents and packing

methods

LIN Cheng, SHEN Hang-Qi, GUAN Ya-Jing, AN Jian-Yu, HU Wei-Min, HU Jin"
Seed Science Center, Institute of Crops Science, College of Agriculture and Biotechnology, Zhejiang University, Hangzhou
310029, China

Abstract: The present study was designed to study the effects of storage conditions on hybrid rice seeds ‘Y Li-
ang-you 689°. The seeds with 11.0%, 13.0% and 14.5% moisture content (MC) were packed by both paper and
plastic bags, then stored at room temperature and 5°C, respectively. The changes of seed vigor, viability, en-
zyme activity, contents of abscisic acid (ABA), gibberellins (GA,) and their related genes expression were mea-
sured after storage 12 months. The seeds stored at 5°C had higher seed vigor and viability than those stored at
room temperature under different MCs and packing methods. When storage at room temperature, seeds with
11.0% MC significantly higher than those of 13.0% MC in seed vigor and viability, then 13.0% MC seeds sig-
nificantly higher than those of 14.5% MC, however, was significantly lower than those of non-storage control.
Seeds stored in paper bags recorded higher seed vigor and viability when seed moisture content keep at 13.0%
and 14.5% levels than those in plastic bags. On the other hand, seeds stored in plastic bags recorded higher seed
vigor and viability when seed moisture content keep at 11.0% level. The seeds kept high seed vigor and viabili-
ty when storage at 5°C, the germination of the seeds with different seed moisture contents packed by different
packing methods kept above 80.0%, the highest germination was about 94.0%. The activities of a-amylase, per-
oxidase (POD), catalase (CAT), ascorbate peroxidase (APX) and superoxide dismutase (SOD) were consistent
with vigor index after storage. The lower of seed vigor, the lower of the activities of a-amylase, POD, CAT,
APX and SOD. These parameters could reflect the degree of the seed quality. The higher of the seed moisture
content, the lower of seed vigor, the higher of the ABA content, while the content of GA, was in lower lever. In
addition, the seeds with higher rate of ABA/GA, had lower ability of germination. Further studies showed that
the expression of Os4BAox2 related ABA synthesis and OsNCED? related ABA resolving was lower in higher
vigor seeds after storage in two packing methods and three kinds of MCs, so the content of ABA was in lower
level, the expression of related GA; OsGA20ox1 synthesis was higher, the expression of OsGA20x5 related GA,
resolving was lower, so the content of GA; was in higher level, therefore there was more GA, and less ABA ac-
cumulation that promoted the seed germination.

Key words: hybrid rice; seed vigor; storage; physiology and biochemistry; gene expression
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