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Fig.1 Plant phenotypes of 1240 and 19XS
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Table 1  Breeding procedure of photo-thermo-
sensitive genic male sterile rice line 19XS
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Table 2 Identification of artificial photo-thermo-sensitive male sterility
in photo-thermo-sensitive genic male sterile rice in 2022
e KM ObK—iRE TR WLEE H A TERICE H At sk
Material ~ Identification condition (Photoperiod-temperature) Pollen observation date  Pollen sterility (%) Self-pollination seed set rate (%)
19XS 14.5h-23.0 °C 07/27-08/10 99.56 0.00
14.5 h-24.0 °C 07/25-08/10 99.62 0.00
12.5h-24.0 °C 07/22-08/06 99.58 0.00
14.5 h-H SRR 07/25-08/15 100.00 0.00
CK 14.5h-23.0 °C 08/12-08/20 99.39 0.57
14.5 h-24.0 °C 08/10-08/20 99.51 0.00
12.5h-24.0 °C 08/09-08/18 97.25 1.08
14.5 h-HARR 08/10-08/25 99.88 0.00
223 MEAE A EFAZIECH, 19XS EILHE  85%, &ML 96.63% (19XS/58F221H) ; THiH
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Table 3 Main agronomic traits of 19XS test cross Fi hybrids
e PP 2EHH H%f% Rk KORLEL i*ﬁiﬂl éﬁi? jHEE ﬁﬂl*z H
Code Combination Total growth  Plant height Panicle TotAal Flll‘ed Seed setting IOQO—graln Grain Welght
(d) (cm) length (cm)  grains  grains rate (%) weight (g)  per panicle (g)
1 19XS/#F 98S 119 92~122 30.0 346 284 82.08 23.0 6.5
2 19XS/#F 86S 121 70~98 28.0 403 370 91.81 20.0 7.4
3 19XS/5FF 221 120 86~118 29.5 357 345 96.63 23.0 7.9
4 19XS/7041 122 102~145 35.0 695 611 87.91 25.0 15.2
5 19XS/1180 127 110~145 35.0 554 468 84.47 32.0 14.9
6 19XS/1050 123 82~120 30.0 442 397 89.81 24.0 9.5
7 19XS/1055 124 103~132 30.0 459 425 92.59 24.0 10.2
8 19XS/1061 124 89~120 32.0 558 478 85.66 22.0 10.5
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Fig.2 Genomic composition analysis of 19XS and Xiang 78S



12 R/ESS

Crops 2026 55 1 H

R, {H 19XS FIRERE o LB TE 5=, ik 23.53%, 1X
ORI KE F5 43 1R 22 7 0] g 2 5 e LR 20 R A A K
m i, BRRC I B — P AT,

2.3.2 19XS/#& 78S tyiEtEAA R NPT 19XS/
78S ML, X Fi~Fe RIEAT &S E
MEANEE R R b, 5 R EIR, 19XS/4F 78S I Fy
RESLIER, Fo B ARIVEF—8, KBS
5, RUHAEARIFMBERENE. X 19XS/#F
78S [ Fo ARHEAT iy 2 P SR DR AN, &% SRR B I

SEDRIH RN 2 T BEAS 19XS FIAF 78S 18t
FER gy, DS T o rs e faoe v .

2.3.3 19XS/# 78S 8y RE MK XF 19XS/F 78S
1) Fi~Fe R ZHRIAT IR E 4T, 4Rk 4 fr
Ro 19XS/7F 78S RILHL R R Z R, Bk
DUNBRRLE S, MR, HERKm A, ik
HEE; 2BEhag, RS, AAERE,
K ghsim, 15 80%Lh b, JeiF iy Kk
LR AR, 19XS/& 78S WM ik e hie %=, &

T4 19XS/EF 78S WY Fi~Fs REERZMIRELER

Table 4 Comparison of main agronomic traits of 19XS/Xiang 78S from F; to Fs generations

AL M K GheE TR RIS R
Generation Plant height (cm) Panicle length (cm) Seed setting rate (%) 1000-grain weight (g) Grains per panicle
Fi 110.3 30.0 82.08 23.0 346
F> 110.5 30.2 82.15 232 347
F3 110.3 29.8 82.10 22.9 345
F4 110.4 304 82.05 234 346
Fs 110.4 30.5 82.19 23.1 348
Fe 110.7 30.1 82.13 233 344
Bt — PR ST ME, KL 19XS K H 548 5 A8 H 48 3l
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Table 5 Gene characteristics of 19XS
and Xiang 78S and their hybrids
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Development and Characterization of Photo-Thermo-
Sensitive Genic Male Sterile Rice Line 19XS

Zha Wenjun', Li Xingrun?, Zhou Fasong?, Feng Fang?, Wu Bian',
Chen Junxiao', Shi Shaojie!, Zhou Lei', Wang Jing', You Aiging'-

("Institute of Food Crops, Hubei Academy of Agricultural Sciences/Hubei Key Laboratory of Food Crop Germplasm
and Genetic Improvement, Wuhan 430064, Hubei, China; 2Wuhan Shuangliiyuan Chuangxin Technology Research
Institute Co., Ltd., Wuhan 430050, Hubei, China; *Hubei Hongshan Laboratory, Wuhan 430070, Hubei, China)
Abstract  Photo-thermo-sensitive genic male sterile (P/TGMS) lines are precious resources for hybrid rice
breeding. Using the newly discovered rice P/TGMS line 19XS as material, its breeding process, agronomic traits,
fertility conversion characteristics, hybrid progeny fertility, and genotype were analyzed. The results showed that
in Wuhan area (sown in early May), 19XS maintained a stable sterile state for more than 45 days from heading in
early August to late September; a small amount of fertility conversion began to occur after October 3. In Hainan
area (sown in late November, heading in early March), 19XS generally appeared fertile, exhibiting photo-
thermo-sensitive fertility conversion characteristics. Genetic analysis indicated that 19XS is a new recessive
genic male sterile line, and its sterility is not interfered with by the genetic background. The hybrid progeny of
19XS and Xiang 78S (19XS/Xiang 78S) exhibited excellent agronomic traits, including compact plant type, large
panicles with numerous grains, and high seed setting rate. Gene chip detection results showed that both 19XS and
19XS/Xiang 78S contain the thermo-sensitive male sterile gene TMS5. These findings provide a new material

basis for hybrid rice breeding.

Key words Rice; Photo-thermo-sensitive genic male sterile line; 19XS; Fertility conversion; Genotype analysis
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