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Abstract: To explore the effect of salicylic acid(SA) on male fertility of thermo-sensitive genic male
sterile wheat line BNS366, BNS366 and its near-isogenic line Zhengmai 366 were used as materials,
which were sown under conditions of normal sowing in autumn(from October 10 to October 13) and
late sowing(on December 1), respectively. In the growth seasons of 2021—2022 and 2022—2023, in-
direct enzyme-linked immunosorbent assays(ELISA) was used to detect the endogenous SA content in
young panicles and anthers from the differentiation stage of pistil and stamen primordium to anthesis.

In the growth season of 2023—2024, the wheat was sprayed with 6 different concentrations(0, 0.1,
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0.5, 1.0, 1.5 and 2. 0 mmol « L™') of SA solution. The SA treatments began from the connective
stage that the length of the spike was 1. 0 cm and stopped just before anthesis. 1,-KI method was used
to detect frequency of fertile pollen grains at anthesis stage. National and international methods were
used to determine the self-seeding rate. The results showed that in the growth seasons of 2021 —2022
and 2022—2023, compared with Zhengmai 366 sown on the same date, under the conditions of normal
sowing in autumn (in the growth seasons of 2021 — 2022 and 2022 — 2023) and late sowing (in the
growth season of 2021 —2022), the content of SA in young panicles of BNS366 (completely or high
level of male sterility) was lower from the differentiation stage of pistil and stamen primordium to the
tetrad stage, and higher in anthers at the uninucleate stage with small-vacuole and the trinucleate
stage, and for BNS366 (fertility) under the conditions of late sowing(in the growth season of 2022 —
2023), the SA content was higher in panicles at the connective stage and in anthers at the uninucleate
stage with small-vacuole. In the growth season of 2023—2024, under the conditions of normal sowing
in autumn and late sowing, under the treatment of 2. 0 mmol « I.”' SA, the international self-seeding
rate of Zhengmai 366 was significantly increased by 28. 16 and 31. 25 percentage points than CK (0
mmol « LL7!), respectively, and under the conditions of normal sowing in autumn, the national and
international self-seeding rate of BNS366 was significantly increased by 1. 25 and 1. 76 percentage
points than CK, respectively. However under the conditions of late sowing, under the treatment of
0.5 mmol « L™" SA, the frequency of fertile pollen grains of BNS366 was significantly decreased by
37.97 percentage points than CK. Under the two sowing conditions, there were no significant differ-
ences in the three indices above mentioned of Zhengmai 366 and BNS366 under others SA treatments
compared with CK. It was indicated that the lack of SA from the differentiation stage of pistil and sta-
men primordium to the tetrad stage might promote the occurrence of male-sterility; furthermore the
exogenous SA increased the self-seeding rate of Zhengmai 366 (fertility) and BNS366 (male sterility) ,
and decreased the frequency of fertile pollen grains of BNS366 (fertility).

Keywords: Wheat ( Triticum aestivum 1..); Thermo-sensitive genic male sterile (TGMS); Salicylic

Acid; Frequency of fertile pollen grains; Self-seeding rate
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F1 MEEFHERM(2021—2022 F1 2022—2023 £F)

Table 1 Wheat fertility performance(2021—2022 and 2022—2023)
. W ER [ 245592 % Self-seeding rate/ %
Ay R Tégf‘fv}j?n( ﬂd(ltEel ) Frequency of — —
Year Material (‘ }%/d( 3 fertile pollen NS [ bR
month/day grains/ % National International
2021—2022 B 366 10/13 67.81a 69. 27a 101. 25a
Zhengmai 366
12/1 73.60a 80. 90a 127.00a
BNS 366 10/13 0.00b 0.00b 0.00b
12/1 1.63b 0.59b 3.78b
2022—2033 B 366 10/11 86. 99a 65.63b 132. 29a
Zhengmai 366
12/1 86. 87a 89. 02a 143.57a
BNS 366 10/11 0.00b 0.00d 0. 00c
12/1 73.74a 20.61c 36.56b

[ — 47 03 [7) 81 RO B9 S T 52 1 32 7 b4 ] 28 57t i 35 (P <<0. 05)..

Different letters following the values in the same column in the same year indicate significant differences among materials at 0. 05 level.
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The samples are young ears collected from stage I to stage V, and anthers were collected at the other stages.

B 1 #B%E 366 1 BNS366 L5 h A NiRE SA S E RS (2021 —2022 1 2022—2023 £ )

Fig. 1

Dynamic changes of SA content in young ears and anthers of Zhengmai 366

and BNS 366(2021—2022 and 2022—2023)
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Table 2 Frequency of fertile pollen grains and self-seeding rate of Zhengmai 366 and BNS366 under
different SA treatments(2023—2024)

[ 245592 Self-seeding rate/ %

*)H:Jr Soj%nzp%lte/ At 5 Fre(jfjfuﬁyff;?irtile 1 9 A1y
Material Month/Day Treatment pollen grains/ % Nt[ﬁ)r(il Int]lqut(iicinal
HBH 366 10/10 CK 93. 63ab 63.02a 103. 22b

Zhengmai366 SAp, 96. 31a 67.72a 100. 54b
SA, 94. 35ab 64.78a 103. 86b
SALo 90. 39ab 58. 54a 102.19b
SA1s 81. 24b 64.43a 113.42b
SAzo 89. 42ab 65. 36a 131. 38a
””””””” 121 CK 97252 8l.18abe  131.62bc
SAo. 95.02a 71. 35¢ 116. 90c
SAo.s 94. 88a 75. 64c 131. 59bc
SA1o 96. 23a 77. 84be 135. 19bc
SA.: 96. 74a 93.13a 150. 42ab
SAs.o 88.11a 90. 00ab 162. 87a
"""""""" BNS366 1010  CK  0.00a o042 o0.56b
SAo 0.00a 0.00b 0.00b
SA.: 1.32a 0.00b 0.00b
SA1o 0.00a 0.00b 0.19b
SALs 0.00a 0.00b 0.39b
SAs.o 0. 63a 1.25a 1.76a
""""""" 121 CK  92.65a  30.67a  60.16a
SAo 83.71ab 37. 46a 57. 28a
SAo 5 54. 68b 34.50a 53.73a
SA1 o 70. 81ab 32.47a 58.87a
SA1s 65. 50ab 38.42a 68. 50a
SAqz.o 81.03ab 26.79a 54. 58a

7] — o4 ek 7] — 3% 300 [5) 9 K50 i 9 AN ] <k 3 s Ak L 1) 2 53 88 35 (P <C0. 05)

Different letters following the values in the same columns under the same sowing date for the same material indicate significant

differences among treatments at 0. 05 level.
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