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E&TE VI E BT H (2021 YFYZ0005 ) 5 58 H S L H
KI5 H (2023 YFD1500401-4) 5 [ 5 BARA ML 77 b 5 AR Ak
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BRI AT (1998-) 5, U1 s A i+ W5 4 £ Zhongzhong R1607 were used as materials. The treatments

In order to clarify the effects of different
gibberellin treatments on flowering dynamics and outcross-
ing situation of rice sterile lines, the combinations of Zao-

6A x Zao5-1, Jingkang 1A X LR72 and Chuanzhong 3A X

IR RGBS P R Y . (E-mail) Imour626@ 163.com included no gibberellin control ( CK), spraying 22.5
BIREE . BR P JT, ( E-mail ) ouyang8805 @ 126. com; 2= L %%, ( E- g/hm’ gibberellin at the VI stage of young panicle differ-

mail) xuyili@ 163.com entiation of sterile lines (S1), spraying 15.0 g/hm* gib-
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berellin at the VIl stage of young panicle differentiation of sterile lines and spraying 90. 0 g/hm* and 75. 0 g/hm’ gibberellin
at 7:00 and 19:00 on the day of 10% heading (S2), spraying 75.0 g/hm”, 45.0 g/hm” and 45.0 g/hm® gibberellin on
the day of 20% heading and the next two days (S3). The effects of different treatments on flowering dynamics, plant mor-
phology, panicle structure, stigma exsertion rate and yield composition of sterile lines were analyzed. The results showed
that the flowering period of the parents of the three combinations in CK was shifted by 5-6 d. The flowering index of the
three combinations under S1 treatment was 73.33%-85.71% , and the flowering index under S2 treatment and S3 treatment
was 43.75%—-66.67%. The plant height of the three sterile lines of S2 treatment and S3 treatment was significantly higher
than that of S1 treatment and CK, and the lengths of the inverted 1st internode, inverted 2nd internode and inverted 3rd in-
ternode of the three sterile lines of S2 treatment and S3 treatment were significantly longer than those of S1 treatment and
CK. The panicle rate of the three sterile lines from low to high was S3 treatment, S2 treatment, S1 treatment and CK. The
unilateral stigma exsertion rate, bilateral stigma exsertion rate and total stigma exsertion rate of the three sterile lines under
S3 treatment were significantly higher than those under the other three treatments. Among them, the bilateral stigma exser-
tion rate of S3 treatment increased by 96.20%—140.03% compared with CK. There were no significant differences in the
number of effective panicles, the number of grains per panicle and 1 000-grain weight among the three sterile lines. The
seed setting rate and theoretical yield of the three combinations under S3 treatment and S2 treatment were significantly high-
er than those of S1 treatment and CK. On the whole, the decrease of flowering index caused by flowering period deviation of

parents is the main factor for the decrease of outcrossing rate of hybrid seed production. S3 treatment can effectively improve

the flowering index and improve the outcrossing situation of sterile lines.
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seed setting rate
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Table 1 Properties of tested materials

o 73 Ié” (0 K R ERE

(em) (k) (em) HE(d)

H-6A 80.6 11~12 18.5 84
54 95.0 13 19.5 89
JEHE 1A 85.0 13 25.6 82
LR72 107.0 15~16 21.9 99
JIIFh 3A 82.0 13~ 14 26.7 85
Hifif R1607 110.0 16~17 23.5 110
1.2 RIEiEIt

YT 2023 AFETE DU 1] 48 TSk T IR Ffooll el X
(30°40'N,103°52'E) ##17, 4ot + 4% pH 7.61 A
BB & i 34.73 o/kg AT 1.79 g/kg WS =
0.32 g/kg 2B & 12. 14 g/kg BB A & & 162. 54
mg/ kg B & 8. 60 mg/kg, H AL HP A & 58.25
mg/kg, 3 MG HIR HBEHLIX 2155 1% 11, PIAS
it AR B R XTI (CK) 8 3 IR B R it AL HEL . AN
R2 EAEMABRNERERSH

B R VIDHBHE R 2 22. 5 ¢/hm’(S1) A
B R VIR iE IR R 15.0 g/hm® K4l
10% >4 H7 :00F119 ;0053 Wi jifi 75 55 2 90. 0 g/hm” 1
75.0 g/hm*(S2) AH R4 20% 24 H X HF 2 d 4
WIEE G AR EE 2R 75. 0 g/hm” 45.0 g/hm’ & 45.0 g/hm’
(S3) . FABHI XS IHURER s i A L F R,
PRIZZME R 30 d, ANE RPN 25 d, F7E AR
WEMWHIKE R, 7 d R, MERS5AE R17T
o6 = 18, (B 30 em, B 3 WK, 45 EAFE AL ] 18] S2
BAFARS N 2, A H WIHLiA 180 keg/hm®, 4> H
FHjifi 600 kg/hm* & 5 L (N, P,0, . K,0 & h
15%) . WERZTRE Y RKKREFIFS~7 d 72 KB
iR (A 46% ) , BRI N 97. 83 kg/hm’® . ANE
RTBHIG5~T d BIEIRE 195. 65 kg/hm® , R
KRR T ANAT TIRE R TRy, e
A2 m AT, KA EIL R B T R AR
R 7 R G R S, KA A K = B AR AN
R LI 1,

Table 2 Sowing time, transplanting time and transplanting parameters of parents

WA EM(A-H)

ok H T CHE R
i 0 1 T (I-H) (em) (em) e
H_6A 04-25 - 05-20 30 12 3~4
5.1 04-20 04-27 05-23 30 20 3~4
JERE 1A 05-07 - 06-01 30 12 3~4
LR72 04-20 04-27 05-23 30 20 3~4
JIF 3A 05-15 - 06-09 30 12 3~4
Hifh R1607 04-20 04-27 05-23 30 20 3~4
35r 1100
e 7
uc| g
r =
= ¥
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Fig.1 Variation characteristics of daily average temperature and precipitation in rice growing season
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Fig.2 Synchronous flowering characteristics of parents under different gibberellin treatments



630 LA e ol 3 R 2025 4F 95 41 4 45 4 i

£3 TRFBRLETAE RZHMFERE

Table 3 Heading characteristics of sterile lines under different gibberellin treatments

o 4hE I H FrHEH SEiE H T 205 LopERe I 2 5e i
(H-H) (H-/) (H-H) HE(d) HE(d) HE(d)
F-6A S1 07-17 07-21 07-24 83 4 7
S2 07/19 07-23 07-25 85 4 6
S3 07-20 07-23 07-25 86 3 5
CK 07-20 07-25 07-29 86 5 9
5.1 - 07-15 07-19 07-23 86 4 8
WERE 1A s1 07-29 08-04 08-08 83 6 10
S2 08-01 08-06 08-08 86 5 7
S3 08-02 08-06 08-07 87 4 5
CK 08-02 08-08 08-13 87 6 11
LR72 - 07-28 08-03 08-07 99 6 10
JIFD 3A S1 08-07 08-13 08-15 84 6 8
S2 08-09 08-13 08-15 86 4 6
S3 08-11 08-14 08-15 88 3 4
CK 08-11 08-17 08-20 88 6 9
s R1607 - 08-05 08-11 08-15 107 6 10

S1.S2.S3.CK WA 2 7,

x4 AREFBRLETAE REKRESEE

Table 4 Morphological characteristics of sterile lines under different gibberellin treatments

o) b (ffz(lﬁ %Jfl J;’t 21 l(j:;l‘)EﬂK il z(jr‘il‘)ﬂ{é 2 S(j:;l‘)ﬁlté

H-6A s1 85.40+1.11b 25.38+1.15a 19.28+0.36¢ 22.20£1.29b 11.00£0.81b

S2 99.77+1.63a 24.67+0.79a 23.16+0.79b 23.47+0.37ab 16.85+0.34a

S3 98.37+2.11a 24.77+0.38a 26.50+0.22a 23.94£0.76a 16.15+0.32a

CK 75.32£2.90c 25.13+1.42a 18.380.38¢ 13.080.39¢ 9.62+0.42¢

HERR 1A Sl 96.03+1.91b 32.50+0.87a 28.76+0.62c 26.96+0.65b 20.58+0.84b

S2 105.83+0.39a 29.02+1.27b 35.51+0.69a 29.000.80a 24.62+1.27a

s3 103.13=1.01a 31.24+1.93ab 33.33x1.05b 29.84:£0.65a 23.49+0.84a

CK 87.06+3.25b 31.90+0.65ab 25.13+0.84d 18.65£0.83¢ 17.79£1.00c

I 3A Sl 87.93+3.44h 31.65+1.79a 21.55+0.55¢ 18.62+1.10b 11.44+1.62b

S2 109.78+4.32a 23.59+1.21b 24.40+1.22b 29.30+0.69a 25.96+0.42a

s3 107.81+3.04a 21.83x1.04b 28.56+1.16a 28.57x0.31a 25.30+0.75a

CK 79.10£1.74¢ 30.68+4.46a 20.85+0.29¢ 12.49+0.25¢ 6.81+1.02c

S$1.,82,83.CK WA 2 {E, [Fl—ARHRIZIEE 5 A /NG 7R R R A BRI 22 5 38 (P<0.05) .

24 ARFBRLAEXNAERZEEEMHIRMN FL3AATE R IR A Bk, ST AR S2

KRR RLB AT RBZE Mg BRI S3 AbFIIR-6A JERE 1A JIIFP 3A IR
50, NERBPATDEN AR ER(CK)OAFTR KE S FEML.30~2.09 cm, 4.32~ 10.56 cm,
oA JERE 1A JIFD 3A BF RS BEA2 N 7.62~8.86 em, 4547 4 il A, A E R ME
6.49 cm.7.02 cm,10.83 em, FEARNF AR XA FRESHE 1 WRHKE SR EEEME, 310 KRE
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RT3 DNAH R A AL SRR A S0k R I
T CK, Hrr S3 b FL-6A JFERE 1A A1 Fh 3A (1)
FLFRR I CK FFE 7. 10 N E A3 507 AN
Y1579 NA . 3 MAT REFEE R
FIEAA HCK>S1>82>83, Bl S3 4b 38 % e 4, 55 (1)) it

£S5 TRFBRLETAERNEESN

BRACR BN, . R RN 3 MAE RERE LR
FRW, LR LPA 3 AR KA A RESGE A E
FRILZE5 b 83 b B RO Secds, HL ] Y
U RORAT A —RE I 2252

Table 5 The panicle layer structures of sterile lines under different gibberellin treatments

e 41 2K i R i 2R
o nhgm (fzmk) h(ﬁ't;)k @ZJL};{%? @f}(yj;?‘
Ho6A Sl 18.39+0.84a -5.19+0.28¢ 7.74+0.66h 85.71+1.72b
S2 18.56+0.88a -2.0420.12b 3.00£0.54¢ 43.09+3.45¢
S3 18.63+1.04a 1.13+0.38a 2.64+0.43¢ 25.97+1.83d
CK 18.48+0.33a -6.49+0.11d 9.74+0.59a 100.00+0a
HERE 1A sl 22.75+0.75a -4.93+0.56¢ 6.63+0.52b 81.72+1.83b
S2 23.33+0.68a 3.54+0.51a 2.16+0.36¢ 45.46+1.97¢
S3 23.51£1.13a 1.84+0.27b 2.8320.31¢ 38.24+0.96d
CK 22.66+0.66a -7.02+0.53d 7.90£0.79a 100.00+0a
JiFD 3A S1 25.27+1.42a -9.38+0.65¢ 12.00+0.58b 77.65+3.03b
S2 25.49+0.84a -6.51+0.19b 8.31+1.33¢ 63.32+2.50¢
S3 25.80+0.66a -2.45+0.22a 2.68+0.50d 53.29+2.31d
CK 25.12+2.02a -10.83+0.53d 18.47+1.00a 100.00+0a

S1.,52.83 CK LI 2 1, [6l— A [RI S HCHR 5 AN [R] /NG 7 R s Ak B i) 22 57 4 35 (P<0. 05)

25 ARAFRBELEXNAERZELIEENZI

AR IR EE R AL FEXSANTE AL Sk AR 14 5 e 40
6 im, NERPATLIE W, EREGRAEE T34
ANE RHE L BRI R HE Sk XN 8 R A 3k B4
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67.86%., S3 AbFERL.-6A JERE 1A FIJIIFP 3A HYHE K
AN 2 4y 3 e CK B4 i 99. 49% . 140. 03% Fil
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AR R AL FXT 3 LA R e i B i
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Table 6 The stigma exsertion rate of sterile lines under different

gibberellin treatments

LA R LB R ARk AR R

RS busil (%) (%) (%)

F-6A S1 34.09+0.97¢ 19.07£0.10¢  36.11+0.56¢

S2 41.16x1.42b 25.81+2.51b  46.03+1.99b

S3 48.01+0.38a 31.44£0.23a  55.45+0.41a

CK 30.98+0.41d 15.76+£1.01d  31.25+1.08d

TERE 1A S1 48.84+0.78c  23.07+1.11b  47.39+1.00c¢

S2 58.36+0.79b 21.47£1.89b  50.65+1.50b

S3 60.92+0.21a 28.06+£0.25a  58.52+0.14a

CK 42.85+1.07d 11.69£0.26¢  33.12+0.79d

JIIFP 3A S1 51.09+0.73¢  22.18+1.79b  47.73+1.94c

S2 61.11+0.96b 22.38+0.79ab  52.93+0.36b

S3 63.91+1.85a 25.29+2.0la  57.24+1.29a

CK 42.42+0.34d 12.89£0.90c  34.10+1.06d

S1.52.S3 .CK WLIE 2 ¥, [F— s PRI EE 5 A R/ NG F-REFoR Ak
P R) 22 57 . 2 (P<0. 05)

1AXLR72 JIF3AxH F R1607 B9 FRIE 7= &4 5 1
CK 4111 49. 03% .85.95% .87.30% , M ;=& 44 i A
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FORE ,3 Pl R AL B A OHA | A AR A K T
R TC W R, 22 5% EERBAELS LR B, TH
— 24 S3 ALHR S2 AbPRZE TR BN H
FH B EET SIALFER CK, X AN AL HRAE 5 36
FeE—E, S3 ALHLR S2 AbHLFL-6AX R 5-1 A
ZESEAAM I CK B9 59. 82% 47. 95% ,S3 b FE A
S2 AbPRERE 1AXLRT2 41 & 1 45 523 4 il He CK 14
Jin 88.15% .80. 22% ,S3 AbHHFI S2 AbBE 1| Fh3Ax

xR7T FEFBERLETHAH~ERTEMN

Flt R1607 20 & 19 45 528 43 3l Lk CK 31 88. 48% |
65.89% , [al—2HAHk BN R 545 SR IEA G,
FL6Ax KL 5-1 FERE1AXLR72 I F3Ax T Ff R1607
S3 FE Sk BAN IR S5 TR UL E REL(RY) 45 h
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Table 7 Yield and yield components under different gibberellin treatments

qa fbm ﬁfﬁ%‘iﬁz %%fvéﬁt TR ELRAE S Iﬁiﬁft;i
(x10*,1 hm?) (€] (g) (%) (kg/hm™)
H_6AxH 5-1 S1 322.22+0.98a 105.30+2.36a 26.15+0.08a 20.32+1.17b 1 535.14+£194.51b
S2 319.17+0.59a 105.03+4.57a 26.21+0.11a 25.92+2.45a 1 930.62+145.16a
S3 303.70+0.74a 106.73+2.35a 26.15+0.11a 28.00+2.29a 2 015.29+£193.47a
CK 324.17+0.41a 105.97+1.65a 26.47+0.50a 17.52+1.17¢ 1 352.29+£72.79b
JEERRE1AXLRT2 S1 287.31+0.14a 165.13+3.78a 27.44+0.14a 23.73+1.30b 1 845.23+22.01b
52 293.52+0.55a 162.16+6.43a 27.40+0.03a 29.97+1.41a 2 370.63x124.21a
S3 289.81+0.59a 164.23+7.75a 27.35+0.13a 31.29+1.07a 2 431.42+184.73a
CK 291.67+0.40a 162.57+£2.27a 27.53+0.24a 16.63+2.42¢ 1 307.56+201.36¢
i{lllj(‘; 3Ax A S1 310.19+0.65a 116.30+7.08a 25.60+0.24a 22.23+1.63b 2 477.36+230.87b
S2 308.33+0.26a 115.90+6.10a 25.64+0.11a 29.38+3.18a 3 210.28+476.31a
S3 300.93+0.40a 115.37+£4.95a 25.52+0.09a 33.38+2.64a 3 577.17£325.93a
CK 302.78+0.26a 115.13+2.54a 25.75+0.09a 17.71£1.67b 1 909.82+215.40b

S1.52.,83 .CK WK 2 i, [Al—41& RIS EE 5 AN R /NG S5 R b B E] 22 57 3% (P<0. 05)
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