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WE: [ B8 ] K4 Oryza sativa 7T 69t e Pe 2 54 AL, AR AR %A Bt k6 T 2K, AR KRG F ot
T, SARBRRTRELEAREERE ZRE LA ETEEL, [ FH] AT 2050 kEHRf, 2id5~6atI8 R
A, @it T AAREL F T35 B R e ARG B Ar, St — TR AR A A A, [BR] MEARER
BRI GG, R B RAG S 9 K o B Ae K B34 IR ARG R, ST AR B, FAARAE . WALRAS . &
RAGE R A BT HERT 622%. 23.4%. 453%; K F % FHEIRT 55.0%. 38.1%. 50.7%. VAR 3 & TFWetg <
5% BLE 3 B F Beh@ B <15% AF Ay b e S b 69 3R AR, 9 ik B L &R 44°‘Nanjing 44°. 2045 18°Shendao 18, R A5
%’ “Tiandaofeng’ 4 X & 89 & = 5 AR AS ; 35 Wb 35 5 ‘Ganwanxian 35° . ‘#1845 7 5 “Ganwannuo 7°, * @ #b 69’
“Yongxian 69’ 4 X, & 69 & Iz HUAL S 5 B 45 3% L Liangyou Peijiu’ . < ¥ #74% 1 5 Zhongzheyou 1, &4 4 B
‘Jingliangyou Huazhan’ A X & 09 @t = 4 R AG . #—F AT AI: AL 9 A dh B A A B E M5 . «*rmih%iﬁfﬁ/% A=
RBRENIHZH. ABREERRERGHEE, (B ATk hb 28480, 5 SR 4 0B 18 REF
FRWAD 35 5 FIAAE T 5 A A 69 FALIEAL P AT 1 TS mAR AL B F AR AR, XA AE i H R A R AG AL
B AR T H R, B 2K 6440
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Screening and physiological characteristics of storable Oryza sativa
germplasm resources

DING Yungian, ZHU Qingxiang, TANG Zhenghao, JIN Peng, LI Xinze, WANG Xiaomin, ZHAO Guangwu

( The Key Laboratory for Quality Improvement of Agricultural Products of Zhejiang Province, College of Advanced
Agricultural Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study, with an investigation of the seed storability, an important trait closely related
to seed value, provenance and food security, of rice (Oryza sativa), is aimed to survey the storability
characteristics of rice seeds so as to promote the conservation of rice germplasm resources and the protection of
national food security. [Method] Based on 220 rice cultivars, after 5-6 years of natural aging, rice varieties
with good storage tolerance were selected employing laboratory standard germination experiment before the
physiological characteristics of different cultivars were determined. [Result] (1) With the prolongation of
natural aging time, the germination rate and germination potential of different rice cultivars showed a trend of

gradual decrease. (2) Compared with the initial seed quality, the germination rates of conventional japonica rice,
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conventional indica rice and hybrid rice decreased by 62.2%, 23.4% and 45.3% on average, respectively
whereas the germination potential decreased by 55.0%, 38.1% and 50.7% on average. (3) Based on the
evaluation criteria (varies with a decrease in germination rate <<5% and a decrease in germination potential <<
15% are regarded as storable cultivars), storable conventional japonica rice represented by ° Nanjing 44’
‘Shendao 18’ and ‘Tiandaofeng’ were screened out along with storable conventional indica rice represented by
‘Wanxian 35’ ‘Ganwannuo 7’ and ‘ Yongxian 69’ ; the storable hybrid rice represented by ‘Liangyoupeijiu’
¢ Zhongzheyou 1’ and °Jingliangyou Huazhan’. (4) It was further found that ‘ Nanjing 44’ ° Shendao 18’
‘Tiandaofeng’ ‘ Ganwanxian 35 ‘Ganwanuo 7’ ‘Yongxian 69’ ‘Liangyou Peijiu’ ‘Zhongzhenyou 1° and
‘Jingliangyou Huazhan’ had the characteristics of high amylase activity, high antioxidant enzyme activity, high
proline content and low MDA content. [Conclusion] In terms of the storability and physiological
characteristics, ‘Nanjing 44’ ‘Shendao 18’ ‘Tiandaofeng’ ‘Ganwanxian 35’ ‘Ganwannuo 7’ ‘Yongxian 69’
¢ Liangyoupeijiu’ ‘ Zhongzheyou 1’ °Jingliangyou Huazhan’ are recommended and storable germplasms,
providing new resources for the future selection of rice cultivars with storage tolerance. [Ch, 2 fig. 6 tab. 40 ref.]

Key words: Oryza sativa; storability; seed vigor

K& Oryza sativa F2A 5 E i BB EEY 2 —, @Bl — P ARK R El, J4Ed, B
P EUK R E AT, LA BOKRE R AR I, KRB ) R ik g . FE RS E R, AR
I 0 1) e R A S ) R B R AR B R, R R R Y 59, TRE YR R S
4o [, ORGSR P KRR T & 25 R R, YRR = E At Rt &= AN R . BT, 7K
T ot 30 5 SR PRIV R I3, 3 e 4 o R 3 R 8 of i 5 L i IR B B, (s Fp oy e AR &y, s
WA Y, R, GRS A K RE AN B TR AN, 2 H R R K R IR ) R 28 T A R IR IR
—, WHRREE L SRR A, UL AL & 2R A TR B A KR X

IKFE I = ZE R T TN A MR 2%, KRI85 T e PR A KR 5 A 5%
PP ARAT , A B ] I8 A7 E A B 135 10, E i 50 ok R e R e A i o B v e i ',
TR KRBT HE—Z e EREE . B RBGRIG R 5T 54 2 25 mh i — 4~ 5 4%
PR, HET, KFEERDFRIE P R AR R R R 2R . RS RAFREL . WG 1R B gk
Ne HTRZER ., KEFHGME RN, R R A r=sbr, Wb—Be & 255% R ZFEHE NI
WK R E B8 AR o K FEFR TPk BRI 5T vk 8 HAR BRI Tk, Aok L2
FEFIFIE AR R A R R AUE T, BN HNE R i N TR 48 R = iR = 1 1 3R Bk
I 2 A A Y L s vk i O vE T EACESEM BERR I N TnE E A S Fh 4 AR R R
o, RN Z#E (MDA) & B E BT, BrELYERE M TR TRBEET ESE 6 a M AJE MK HE
P 3, 455 BoRpEE AT ER, FiFi PRSI K, MEEMK, ZERE TR, U
BH HL A TS U T B0 R R IR N, B R

M T HARBALEAT AR FIC A FARERAE , DI ARHIFGE R B 1SR AR 6 AS [ i o ) 7K e o T
PEVEATOR VSR, 30 A X T I 5 N T O e ) S R S 1 . PUAAAREE M . MDA i EE SR VR JEE LA
KNHERR (Pro) Jit i /3 8055 AR A bR Z (B0 22 S 6 AT 40 B, R /KRR T D I3 7 2 - ¢ B T D AR M A 5 4
PEFRIS I o
1 MBS 7 *®
L1 HH5Et

L 220 /KRG b A oA, Hrben MUORERG 34 03, HORURIRE 11 6y, Z43cH8 175 o K RERN 778
2015 AT P PR SSR AL, TR AP R BRSO . e BRI IR IR T A A MOR 2448
e, EREE S 10~15 °C, JRE N 45%~65%.

K AR EAE I, 2015 4002 R IR & 23 R & ckaakeih); 45T 2020,
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2021 AR PRI E A 2R L RS, X8 07 16 (%) T I RAS it ot o 7 A B A B4 7 00
1.2 MEmMBSFHE
12,1 AREZF %k SHISTABRUENY, B4 5 A BEALECR 100 KiFP 7, 3WRESR, HEEKE N
1.0% AR TE 10 min J5 PP T B R F 508 AR I 0 O & 2R 40 L, SRR R8T 30 °C
%ﬁsm%%ﬁﬁﬁummm 20 °C W 16 h IEFHRM PRI 14 d, B RICE R FHOME Y47 K
7o WHRAKX N KZFR=14 d WIEH & Y E/IHSRF40<100%; & 2F3#=5 d WIEH &k 24l 5ot
IR T < 100% 0 K K28R T BRIREE <5% HAZFH T FEIREE <15% B9 ah MRS I st bl , B R 2R %R
FENR RS = 5% H & ZESH T BEIREE = 15% B9 S FME R AST I iy
122 AZIEAFME R 3,5-ZAHE KR b AL e vE R s T, o S A (CAT) TE PR %
ARSI E, i E ALY (POD) 36 PR H A A A B kI e ™, 8 A b Y B AL (SOD) i PR H A K
DRI 7 POV T R AR B b2 PR S R Y R T R P R K A T B IR M B — ) b 7
e,
1.3 HiESHh
fifi FH Excel 2010 F1 GraphPad Prism 8.0 #4740 dE 2 LSRR, ffi FH SPSS 19.0 3447 R 2 5 22
(one-way ANOVA) 43#7 (Duncan test).

2 BRGAMN
2.1 WA AR KRB KB FHEHTL

Wil 25 BT () P A, AN [ S R A Rl 3 I A OGS B BT B (81 1 AL 2). H IUBE RS 7
BIRIG R 23N 87.6%, 5 HURMNFE T2 J5 6 K 282K 86.4%, Z45C R PR IR ik &k 28 %8 88.9%; 1™
S aZfE, WHUERT . CEHUIFRE . SRR R RS T 141%. 102%. 16.4%; P31k
B TRET 24.2% . 19.6%. 25.4%. WK 6 a ZJ5, FHURERS . FRURIRS . 2238/ I T35 & 28 R 53l
TFET 62.2%. 23.4%. 453%; VIR ZFHSHIFEIRT 55.0% . 38.1%. 50.7%. AS[FZEAKFERIFIF15
I B R — 3K
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Figure 1 Changes of germination rate of different types of rice seeds in different storage periods

A 100 B 100 C 100
£ 50 b 250 b =250
iR iR iR
0 0 1 1 J 0
2015 2020 2021 2015 2020 2021 2015 2020 2021
ME G ME e EG

ALCEHURIRG; B, HEAURIRE; C. 4G
B2 R R AT A R 0 45 2 AL

Figure 2 Changes of germination potential of different types of rice seeds in different storage periods
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2.2 AN[EIZREBY KRS B A 0 5

22,1 FHARAGE A R iR R AT 0L BEE IR R, R G R SRR TR I
L 5 a, ‘Fg R 44 <Nanjing 44’ . ‘I 4 18 Shendao 18’ . ‘K £~ ‘ Tiandaofeng’ . W KA 75>
‘Changnongjing 7’ . ‘757K 134°“Xiushui 134° f1 P-4 i 11 %5 ¢ Pinganjingdao 11° E’Jﬁﬁﬁz/\uUTﬁkT
2.4%. 3.2%. 33%\ 27.1%. 23.9%. 17.7%, HAKZER WG 18 TREIEE RN, HARE75 MT
FEMRE R, B EZER (P<0.05). WK 6 a, KZFRM FREBHEGH S a —5., BEE WS H ) LE
K, WHUBRI R ZESRARW R, W 5a, FB 44 WA 18 KR P20BRg 11 5 R 7 5%
K 1BE I RFERDBITRET 42%. 10.7%. 13.6%. 20.5%. 34.7%. 54.0%. Hrbmili 44" K 280 R %
TR/, FEK 1340 NRRIRE R K, BB EES (P<0.05). I 6aﬁ¢5@7525n%5 Safy NG —
o TEHBUREAREZA D, GRivEth PURE 18 M Bl 44> KRG £ S5 M S Fl, < ARBE 7 50 FH K 134 P4
FERG 11 555 ORI 5
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Table 1 Variation of germination rate and germination potential of different conventional japonica rice cultivars in different storage periods

20154F 20204F 20214F
25 w4 - —

KR % REER% K% K% KR % KIERI%

‘Haflis4’ 96.3+0.6 a 91.7+0.6 a 93.3+0.6 a 88.042.0 b 843442 b 66.0+1.0 ¢

[myeeT ‘VLFE18’ 97.0+1.0 a 90.042.0 a 94712 a 81.3x1.5b 82.3+5.5b 59.042.0 ¢
RFEF’ 94.7+1.5a 86.7£1.5a 91.7+2.3 a 76.3£2.5b 73.7£5.8 b 59.3+6.4 ¢

CHEAKETS 97.0£1.0 a 89.3+0.6 a 76.3+2.1b 66.3+1.5b 38.053 ¢ 333+2.1¢

ATt ‘FHik134 97.0£1.0 a 91.3x12a 78.3+2.5b 59.3x1.5b 37.3+0.6 ¢ 32.7¢15¢
SRS 95.7+0.6 a 88.0+1.0 a 81.3+2.5b 73.043.6 b 25.7£12¢ 22.742.1 ¢

LT B P IERRERE . ARG FREIR Rl — S E A RO 1 0] 22 5 25 (P<<0.05)

222 EALRAGFR R IR EEAR 2 AT UL BEE VR RIA IR R RURIRE 1Y R ZE R R R, RS a,
‘EEHE Al 35 5 <Ganwanxian 35, i Hll 69’ Yongxian 69’ . ‘¥ MiRE 7 5 <Ganwannuo 77, ‘IE 926’ Wen
926>, ‘¥ 65 Yangdao 6’ A1 i Hill 155 < Yongxian 15° f & 25 R 5 B N B 43%. 4.1%. 3.2%.
17.1%., 17.4%. 22.0%; b, MR 75 00 T REIEE e/, mbl 15 5 0 PR IE ok, ik g2
5 (P<<0.05), WK 6a, KRN TIEESaBH 3, Fﬁ%mﬁﬁa‘l‘ﬁﬂﬂﬁiﬁ B FURIFE 1Y) K ZF AW
TR, W5 S a MoKl 69 BEMKE 7 5 BN 35 5 IR 9267 14 HE 6 S5 WAl 15 50 & ZE 30 3 F %
29%\ 7.4% . 8.8%. 23.2%. 30.5%. 50.6%; Pl 6971 PR EE fe /)N, %*ﬂus T R
K, KBFEES (P<0.05). L”ﬂEE6a REHRMTIES 5 a ¥ —3, HRURIFE IR Bk 35 5 8k
Wiks 7 5 Fihl 69 2 AT S AR, IR 9267 Fi Al 15 54588 6 5 & ARTH I 5
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Table 2 Variation of germination rate and germination potential of different conventional indica rice cultivars in different storage periods

20154 20204F 20214F
Al A4 - - -

KR % R 2% RFRI% KR % KR R 2%

“‘éﬂﬁaﬁh% 97.3+2.1a 90.0+1.0 a 93.3+3.1a 82.7+1.2 b 84.742.5b 81.3£2.5b

[GamEEH ERIERE TS 96.0+1.0 a 91.3x12a 93.0+1.7 a 85.043.6 2 78.3£5.9 b 70.0+4.0 b
‘F 69’ 95.0+1.0 a 83.042.6 a 91.3+3.2a 80.743.1a 72.0£7.5b 63.322.1b

‘Y1926’ 91.7£1.5a 88.742.1a 78.3+0.6 b 72.042.0 b 523+5.1¢ 413x15¢

AT S A ‘F AN sS’ 88.71.2a 83.3+0.6 a 72.7£5.0 b 553+12b 46.3+4.0 37.0+1.0 ¢
‘fdes’ 87.742.3 a 81.3£1.5a 74.742.5b 62.3+2.5b 29.7+7.1 ¢ 26.0£1.0 ¢

AT Bl I EAREZE . RIR/ING TR R [ — SRR [R5 39 18] 22 55 .35 (P <<0.05)

223 R RIRE R 3IPUR: HEETRE RIAEER, JaS R R R R T S a, P
fIL 15 JU° Liangyou Peijiu’ . “H#iff 1 5 Zhongzhenyou 1, ‘A PAL4E 5 Jingliangyou Huazhan . TR 1L
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865’ Shenliangyou 865° . ‘P {f; 1 5 “Liangyou 1’ Fl ‘B 7 {5 130’ Longxiangyou 130”1 A& 2§ 3K 43 51| T [
1.5%. 2.1%. 2.9%. 21.5%. 25.3%. 35.6%; HH WigLssiu i TR )N, BEFIL 13071 B
K, BREER (P<0.05), Wik 6a, KFERNTEESRE 5a /I8 WETB TR,
LRER R FHARW TR, W Sa, Wil 15 PR mOuss U Sk 865 WL 1 5 FER1L
130’ (1 & 2855 3 R % 3.4% . 3.5%. 6.0%. 252%. 37.7%. 46.3%; i, Hilifit 15 19T B B i
AN, CBEFL 130 TR R, 8B EES (P<0.05), W 6a, KHFHRM TS 5alaHh—3%, 24
SEHE AP L S POLEE U TRt 15 s AR ST I s A, BRI 130 TR 8657 P AL
1588 R ST I
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Table 3 Changes of germination rate of different hybrid rice cultivars in different storage periods

] 20154F 20204 20214
Sy w4

R % K% R % K% R % R %
‘WL L 97.7+15a 89.0+£3.0 a 96.3+1.5a 84.0+2.0 a 92.742.1 a 78.0£1.0 b
[ ‘il 96.3+0.6 a 90.3+1.5a 943+8.6 a 87.3+2.3 a 91.3+3.2a 82.3+1.5b
‘ERmfRAE 96.0+1.0 a 89.0+1.0 a 93.3+0.6 a 86.0+1.0 a 92.3+0.6 a 77.0£1.0 b
‘BERL1307 96.3x1.5a 90.7+1.5a 71.0+£1.7b 62.042.0 b 38.742.1 ¢ 28.342.5¢
N “GRMIE865 96.042.0 a 86.0£1.7 a 79.0£2.0 b 68.7£3.1 b 24743.1 ¢ 18.31.5¢
‘Wift1s’ 94.0+1.0 a 91.3+2.1a 75.0£1.0 b 66.3+2.1 b 29.0+1.7 ¢ 20.342.1¢

VLWL Bli I EEpREZE . AIR/ING BRI ] — SRR TEAS [ R 19 1 22 57 1. 25 (P<<0.05)

2.3 ARk RS G A A IR FE AR S AT

231 HFHARAS A ZAGATOAT HRUBREAS [R5 R ()R VE A B M . PUEUE TR . MDA T
JEE SRV B Pro it - B AE A B 22 57 (3R 4). IV P Y o-JE KD I . B-TEMIEE . CAT. POD. SOD i
PR Pro JFiH 43 B Y (8 LA TR S Fh 20 511 55 650% . 74.5% . 20.7% . 23.3%. 18.9%. 25.0%; il
Pl MDA J5 7 JBE IR e B - B FEASTR I SRR IG T 48.6%. v, o3 M3 M P i 58 AR AR U A TR s
UCAE 18 Rl 44 K 1347, WEER FTAWI SR (P<0.05); TRFE 181 o-J& M5 Bl 15 M LA TR I /i
Fhe RKAE = 835 55 200.5% (P<<0.05).  B-UE K3 BTG 1 5 3k A MK YR A b ity b < 5 7K 134 PR A 187 R fE 44,
ForpeF5oK 134 VR 18 2 B35 T AT & Fl (P<<0.05), <F57K 1344 B-JE A58 il 35 P4 LU AN iR I ot Ao <
P T 5 W 167.4% (P<0.05). PUEACHFIGPEfSR . Pro [t /3 B0 i 0 A TR I b R 44, 34
2R TR & A (P<<0.05). MDA J i JBE JR v B S AR A A e I it Bl R RE 44, i o AR SR N Tt o
PN S

232 HEHRAS A ZAGATAT  HRURIREAS [R5 R AR VE A B M . UEUEE TR . MDA T
JEE IRV BE I Pro i B 0 BUAFAE W B 22 5% (3R 5)o I A Y o-TE M3 . B-TER3 I . CAT. POD. SOD {f
PEFN Pro JFiH 43 KA Y (H LA TR S Fh 20 510 55 200% . 137.5% . 82.4% . 80.5%. 9.7%. 11.4%; il
Flt MDA Jii f B JR W B (RSP S (E FE AN TR IE S AR IR T 52.8%. Horb, o-Je ¥y G . POD Mk 21 2% 22
5 (P<<0.05). MR &5 Al 35 5 HIEAT 7 5 ARl 69 1Y o-JE #9314 I 35 = AN TR I < A A
15 FHl 15 5 F8 6 5. B-TEM IS PERA CAT W M i (02 T I S b F ok 697, Hirh, B-TE¥ il
TS ) FEASTR . 5 Fh = 156.1% ., 252.1% ., 213.0%, %5 5.3 (P<0.05). POD. SOD i fie ik iY 2 it
TP St b B 7 5, B E TSI A (P<<0.05). Pro i 43 B0 i 09 M it e S kb Wkl 69, B3
A 5 AN S (P<0.05), (HHA S Az S AR E,

233 RRAGAZIGARSAT  ZLICREANIRI I 5D )RR E A BEE 1 . PUEILEETE M . MDA i EEJR
e PE TN Pro SRR BUEAE N B 22 57 (3% 6). T AL AN a-YERY . B-TERIE . CAT. POD. SOD jfith Al
Pro Jii it /0 B A F Y E FEASTR T S R 43301 5 357.1% . 186.0% . 142.1% ., 161.9% ., 50.0%. 83.3%; MM 5h
Flt MDA J5 5 BE IR v JBE S Y (L U AR TR I SRR T 82.7% . Hoh, o-TE R3S L . CAT i% 1. SOD itk
Bk # 22 5% (P<<0.05). Hrh, o-TEMTEE . B-UE M GG PR & S AT IE al AP AL L, WEE S TA
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®4 AE@MENERERIEREN
Table 4 Changes of physiological indexes of different cultivars of conventional japonica rice

o-TERYIRG T/ B-UERMEERGE,  CATIGTE/ POD{F 4/ SODiF 1/ MDA/ Pro/

*a ha (mg+g '-min") (mg- g '*min') (x16.67 nkat- g ') (x16.67 nkat- g ) (x16.67 nkat*g ') (umol-kg™") (ng-g™)
‘44’ 29+0.5b 5.8£0.6 ¢ 85.7+1.4a 305.1+1.9 a 212249.7a  2.7+0.7d 14.7+2.1a
it o ‘ULFE18 43+03a 8.6£0.9 b 63.7£3.3 b 2243+103b  211.8+12a  4.7+02b 123£1.0b
‘FEK134’ 1.8£0.1¢ 12.3+1.8a 62.4+1.8 b 133.743.6 d 118.943.1d  4.0+0.1 bc 10.6+0.5 be
M 3.0£1.3 A 89+3.3A  70.6£13.1 A  221.0+85.7A  181.0+53.8 A 3.8+t1.0 A 12.5+2.1 A
CPEMREIST 0.4+02d 5.5£0.3 ¢ 62.9£1.3 b 181.5¢2.1 ¢ 122.743.5d  33+0.1cd 9.8+0.5¢c
AT i CHAKETS 0.6+0.1 d 4.6£03 ¢ 64.240.5 b 182.1+1.7 ¢ 159.687¢  9.2+09a 9.9+04c
PN E 0.2+0.2d 53+0.1¢ 48.4+1.2 ¢ 174.1£3.1 ¢ 1743+2.9b  9.7+0.8a 10.5+1.4 bc
M 0.4+0.2 A 51£05A  585+8.8 A 179.2+4.4 A 1522426.6 A 74£3.6 A 10.0£0.4 A
VLI Bl P EEbREZE . FBIARR NG TR RS AR 2 5 B3, RIPIAR KRS FRFR AR R 0 4 22 5 B 3%
(P<<0.05)
x5 AEMMENRMBERIERTH
Table 5 Changes of physiological indexes of different cultivars of conventional indica rice
- . o-VEM R/ B-TEMBRG T, CATIRME/ PODJE 1/ SODJ 1/ MDA/ Pro/
(mg- g™+ min™") (mg-g™'*min™") (x16.67 nkat-g™') (x16.67 nkat-g™') (x16.67 nkat*g™") (umol-kg") (ng-g")
‘EERI3SS 45+05a 112+1b 549+2.6¢  328.1x11.6b 210.8£6.7 b 23+02¢ 10.1x0.6 b
Mt MRS 3.7+03 b 11.7+1 b 77.1244b  468.4+10.1a 224.840.3 a 24+03¢ 10.8£1.3 b
“Fi ey’ 43+03a 16.9+1.6 a 104.5£3.0 a 271.848.3 ¢ 212.9+£5.7b 5.6+02d 14.1%1.0a
FHE 42404 A 133+32 A 78.8+24.8 A 356.1+101.2 A  2162+7.6 A  34£19A 11.7+2.1A
IR 1.2+0.2d 6.6£0.4 ¢ 46.3x1.7d 127.7+10.8 ¢ 211.7+4.8 b 72+03b 10.3£1.2b
AT ‘AINSS’ 0.6+0.1 ¢ 4.8+0.4 ¢ 282424 ¢ 279.8+4.9 ¢ 176.8+3.9 d 7.8402a 11.1£0.4b
‘Pifdes’ 23402 ¢ 5.4%0.5 ¢ 55.0£1.2 ¢ 184.4+1.9d 202.9+1.7 ¢ 6.7£02¢c  102+0.2b
FHE 1.4+09B 5.6£0.9 A 432+13.7A  197.3%76.9 B 197.1£182 A 7.240.6 A 10.5+0.5 A
VA Bl R P B E S . [FFUAIR NG FRER RS A ) 22 55 W38, RPN R RS R FR A R Ik 0 P-4 22 5 1 3%
(P<<0.05)
x6 AEMMELZH/EEERTN
Table 6 Changes of physiological indexes of different cultivars of hybrid rice
_— e o-VEM IR/ B-VEMRETE I/ CATIRE/ PODYi 4/ SODi 4/ MDA/ Pro/
(mg- g™+ min™") (mg* g '+ min™") (x16.67 nkat- g™') (x16.67 nkat- g™') (x16.67 nkat-g™") (umol-kg™) (ug-g™)
MR 8.5£0.2 a 224204 a 133.54£5.7b 201.443.7 ¢ 229.9+7.6 a 2.0+0.6e 12.0+0.4 ¢
T i ‘s 4.0+0.7 ¢ 12.9+1.1 b 169.4+3.0 a 376.4+9.5 b 229.6+3.1 a 27+02d 31.4%13a
AR & 6.6+0.2 b 13.540.1 b 119.9+13 ¢ 430.3+11.3 a 206.9+1.6 b 22+05¢ 16.1£1.8b
FHE 6.4+2.3 A 163453 A 14094256 A 336.0£1197 A  222.1£132A  23+04 A 19.8+102 A
‘BEFIL1307 2.7+0.4d 3.6£0.1¢ 60.6+3.3 d 105.3£4.6 f 144.8+3.1d  14.5£05a 12.6+1.2¢
AT A HEME865 0.6+0.1 ¢ 8.7+0.2 ¢ 53.842.2d 152.3+4.8 d 175.843.7 ¢ 7.5£03 ¢ 10.6£0.7 cd
‘Pifk1s’ 0.9+0.1 ¢ 4704 d 60.243.4d 1275472 ¢ 123.8£2.5¢  12.2+04b 9.4+0.7d
SFEE 1.4£1.1B 57427 A 58.243.8 B 128.3+23.5 A 148.1426.2 B 11.4£3.6 A 10.8+1.6 A
VA Bl o P B E RS . [FFUARIR NG FRERR 2 A ) 22 57 3, RIS R RIS SE B 3R AN R I (9 - 4 25 5 1 3%
(P<0.05)

T I A A 1307 IR ML 8657 I 1 5 (P<<0.05), CAT 1% . Pro it /35U & i A I i
SRHTE 15, BEEE TS A (P<0.05); POD JGPERSR I J I 5, 2059 5 2w BT
TE S A B 1307 TR AL 865" WAL 1 5°308.6% . 182.5% . 113.7%. SOD j&{kf, [} MDA i
JEE 1 ¢ o XK A A Tt b < B I 15 L7, MDA Joi i BB JR R B e sy () M A TR I b < B A 1 1307
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Fh -2 A5 ) 0T A AR AR A 7 B AR BERE, & — NG A A LA . ZE KA I it i v
2 1 ) A P BT W AE L TP AE P S X R A T AR RS e, VR P AR R AN R ) s
M3, ) B S AE Y A v ) — RN B 23 5 | R IR o 1 88 . A A ol | 2 g
SER B BEIR DL R BTG PE () FE R AR AL . T ik SR b e 2 T 8Rh FastAL s B e e O, SRR A AT
TR TR, XA | s FIZE R TE R o Rl I DA K R o I ¢ 5 3 BB T P A8 5
FRUEATEFIRIRE G, AR K R Fh 705 ) R AR AR i 4

ARG AT LR . AN KRS SR R A e B R 22 5 H ARS8 IURIRS . 2SS RETE I i,
S5H6alt, KERDHNFHTET 12.8%. 162%. 14.8%; K AFHDHFLE FHET 23.0%. 20.6%.
20.4%. RAO ZEPVHEGTIN A FEMI M LORIRS > TUH: RS > M fs . 8 K& iFar W0 . RIS 505 Tt
TP A S B IR AE G, RS HORE RS SR I . BN SR ARG ORI RS, #0772 1 A it 1
o AW, WRURERS . WHUANAS . 2SRRI RR TS I NI AR — B, (R RRIR AR . KA
T SR A A BRI ) B ARDC . RIS 12 BIR TR E . A R A KRR R A 2
Fam, JUHORIREE . KA, DRI RHERRE SRS . PIOR RIS AR LA AN ) ()45 B ) KRS
PR A E AR R T, diefead o mbed e ok 7 G 7R R R RRAIR 7, A3 S0P 2508 iF 98 3R . il
Pt FERTEERE, TYRCRTE S FINR, S0l A 7= m AL ok, WSER 7 A%
Ak, P RZFR T, IS B R R R T 16 1, B I A A A it

KA SCHRIRIE & FLRE DT I P 3 A S A A 40, IR A R A28 R+ ) i & s sl 2 R 30Rh
T 22 AR AR R B, (BAEARWFIE o, 2SRRI A ZER . R R BRER bR LT 0 FUBERS . R
it AR I PR A ) i A A B A R R AR R PE , ZE B AN R TP ORISR 1 i R S vk, IRt i) 422
KT W PR ) R . E AR IR R KRR T AR P RN I 2 E A SG, HR B R AR
A DRHIR A 553 T O e ) o SRt R0 L T LA DA K R ol SRR AR A v O 3 4 T 2 i L AR B P — g i
SRR BTGEUR DA B IR SR A K L R

a-VER B B-VE M B2 AN T A A Ve R RIS o R TR R S T R Bl R AR ARG, TE R
TEPERGE, R AE R EEREY X AR T A WA AR R 2R, SRR RS R AR ST
WA R ZERAR, JEM BT ME AR, ERERRN, TR TR 8 — ROV 2 i A A R
N, VPRI RN . B, MRS E A, XA U N AR B R, PR AR e A T G I
A LAY K SR P I E Ry, ISR AL 58 /0 (PRI, DAORBEFP -0 & i Re s bny . Bl A 4R
EATE SR N, SRR Y BT e ek AR, BRI N, ek AT Tz BRI, ST
PR ZER | RS B PR AR A 3

Pl IO B P 2 RS A0E S, TP (ROS) A I8N, S T W ER ROS X 25 1 J5 (14453 405 1 1 A 1)
fEFEP, YRR T 855 22 T A AR R85 B T AR JFUR A, DU IE & 2R BT g
Hrt CAT. SOD #1 POD % JUFP 2 (il — e i b T AE W BT S AL R G0, X LR ER A0 16 1 A R 5
PRIGPES . AMEMTEE, oTLAMREEFRN 76 7, BomHLm e o PRt e ] A 6 v s AR5 R A R B bt i
PEZEUIMISEE, ARBFFE R, AT SR A CAT 16 P35 8 B % T I S b, 6B AS T I 5 0 4% 26 A 1k
SNz B G, G E R R R, IR P A A . R I SRR ) POD 35 M) 3
FCTFmT I SRR, 30T e bl 2 300 45 3 IR 4 M A8 2h Az ) — e i, AR S R, T
G RGA  E RAEAIG  ASTRE I S R ) SOD i P 35 I AR Tl e St b, U BHZEASTR I S Aheh, K AEFD N
AR AR, 7R AR A SRR A B B TS, T B A R R PR X

TKAE P2 W7 (8] 32 ) 396 58 e i), MDA JUT 6 B8 JR vk B S 38 o, e 4 Al a8 4 PN il 2
B R B DT ARHIFSY R PEASTRIE 5 R Y MDA 5 2 JBE SR Ve 5 1 W 355 s T O Pl s ST O & e
[ Pro T & 43 45030 b A TG Al . UABIZEN G AR, WP R O™ A2 i MDA T B R Mk B A /D
HERR A E AR B, HAT A bre g, el DA EWRFR, AR TR I8 1. R
FIREAS I8 L 8 15 7R A Pro Jit i 40 $IOKIE N B8, A3 BCHUE B8 0 Rl i R A 035 o 3 AT 2 L e
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