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Table 1 Self-fertility rate of BNS of different sowing dates from 2011—2012 to 2016 —2017 and its test
of difference significant among average of self-fertility rate of BNS %

I %M Sowing date

Year 10-01 10-09 10-17 10-25 11-02 11-10 11-18
2011—2012  1.21+2.36 B 1.52+2.84 B 15.44+11.68 ABC 29.06+21.91 B 32.86+22.49 CD 39.92+17.02 C —
2012—2013  0.55+1.23 B 2.0443.31 B 10.60+7.25 BC 30.6846.46 D 53.39426.08 AB  76.14+26.71 A 75.77+4.72 A
2013—2014  1.85+2.80 B 6.5147.94 B 26.49424,46 A 9.42413.66 BC 46.34--17.50 BC  48.43+15.56 BC 36.17+19.07 B
2014—2015  0.96+2.34 B 1.054£2.17 B 7.09+8.13 C .56410.87 CD 13.17+6.27 E 38.814+19.83 C  34.14+15.32 B

2015—2016  14.1548.09 A 15.74412.57 A 21.42+£13.27 AB

2016 —2017 0.00%0.00 B 0.69+1.18 B 4.27+4.68 C

.83+£14.88 A 67.48£6.19 A 77.02£4.90 A

70.80£10.10 A

.99£9.35 CD 18.06=£7.00 DE 62.47+£12.76 AB  49.49£12.29 B

T 7R R T IRORE 2R U B B Bk R R TR B R LSD 04T TE 0. 01 KPS .

Note: the “—” in the table is missing data caused by sampling failure;different letters within columns mean significantly different at 0. 01

level by LSD.
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Table 2 Total accumulated temperature and negative accumulated temperature during

wheat development from 2011—2012 to 2016—2017 C-d
i H 4 )y Years 6 aFH
It‘em Average of
2011—2012 2012—2013 2013—2014 2014—2015 2015—2016 2016 —2017 6 years
10 H—4 A Oct.-Apr. 1342.4 1 589.8 1943.4 1985.7 1998.3 1912.6 1795.4
3 J—4 F Mar. -Apr. 497.6 785.3 905. 3 836.5 911.7 811.5 791.3
fFIE Negative —16. 6 —86.5 —38.0 —3.6 —50. 4 —7.4 —38.8
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a,b. 2016 4F , %4, "G M Ei b ¥ B Late double ridge stage and glume differentiation stage in 2016 (cold winter) ; ¢, d.
2017 4F BB N Ak AT R3] Early and middle floret differentiation stage in 2017 (warm winter) ;e. 2014—2015 4F, BB 4,10 A 1
HIEM AL 52 F The sterile ears without grain of BNS sown on Oct. 1 in 2014(warm winter) ;f. 2014—2015 4F, BE4,10 A 9 H %
WL, A /MNMELESZ  The sterile ears of BNS sown on Oct. 9 of 2014(warm winter) , there are a few grains;g. 2015—2016 4F , JE€4,
FIRF/NE LGS 524842 The sterile ears of BNS sown in 2015(cold winter) . there are more grains than in 20143h. 2016 —2017 4F, IE 4,
10 41 HA9 B4EMA BNS, ¥ AF  High degree sterile ears of BNS sown on Oct. 1 and Oct. 9 in 2016(warm winter)

Bl BEMELEMNAETEYPNBNSEIASHHNBSURBMEXSERNET
Fig. 1 Spike differentiation stages on March 5, and bagged ears of BNS sown in sterile

sowing date in both years of warm and cold winter

R3 2014—2015  2016—2017 FHA LN FEHABEF A BNS oL iE
Table 3 Spike differentiation process of BNS in typical sterile sowing dates from 2014—2015 to 2016—2017

) %% s ion de )
AE Ay 3% i W% H ) Observation date I il ﬁ)ﬂ
LR Heading
Year Sowing date dat
12-03 12-10 02-28 03-05 03-12 03-19 03-26 03-29 03-31 04-02 ate
2014—2015 10-01 Hig R INEW] ANAET O MERESE YD MRS B K Ay B R 04-12
Mid-SR Late-SR  Early-FD  Mid-FD Early-PSD Mid-PSD AD Meiosis  Monuclear
10-09 ) Hh 1 /NERT ANAET MEREERD 2yl DB R R R 01-13
Early-SR Mid-SR GD Early-FD  Mid-FD Early-PSD AD Pre-Meiosis  Meiosis h
2015—2016  10-01 L i R THOR Ak AR MEREEERD il DB T R Gy 04-14
) Mid-SR Late-SR  Late-DR GD Mid-FD  Early-PSD AD Pre-Meiosis  Meiosis  Monuclear

oo EEER MR S RO PELME BRET B OWEGRE WESR WAK
Early-SR~ Mid-SR Mid-DR Late-DR GD-FD Mid-PSD AD Pre-Meiosis  Meiosis Tetrad

2016—2017  10-01 g MR NEH NESE MEMERS 2SRRI A BRI R R LN 04-10
- Mid-SR Late-SR Mid-FD Late-FD PSD AD Pre-Meiosis  Meiosis  Monuclear
loge  REERL MR pE e MER BEET RN RSN W i
: Early-SR ~ Mid-SR GD Mid-FD Late-FD  Mid-PSD AD Pre-Meiosis  Tetrad

TE : SR, Hi#e s DR, 4% GD. 47805 FD. /NE 734K s PSD. Ml ME 85 731k 5 AD. 25T .
Note: SR. single ridge; DR. double ridge; GD. glume differentiation; FD. floret differentiation; PSD. pistal and stamen differentiation; AD.

anther differentiation.
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Study on Significant Effects of Temperature Changes in Winter and Spring on
Fertility Conversion in Wheat Thermo-sensitive Male Sterile Line BNS

QIN Zhiying'*,SUN Haiyan',FU Qingyun', WEI Xiao',
BA Aili', RU Zhengang' and LI Youyong'

(1. Henan Institute of Science and Technology/Collaborative Innovation Center of Modern Biological Breeding, Xinxiang Henan

453003 ,China;2. Xinxiang Xinliang Ccereals and Oil Processing Co. ,Ltd. , Xinxiang Henan 453200, China)

Abstract During the stage of pollen development, BNS is a new type of wheat male sterile line that is
mainly controlled by low temperature of <8 C, BNS would develop sterile. when temperature is high
(>12 C), it can converse its pollen into fertile itself. Generally, BNS’ sterility is stable, but in some
years, it can change, even significantly change. In order to clarify the reason why BNS changes its
sterility, both of parameters of BNS self-fertility rate and winter / spring temperature in recently 6
years were investigated and analyzed, and the spike differentiation process of BNS sown in different
dates was observed for 3 consecutive years. The results showed that, in the year of warm winter,
BNS’ self-fertilization rate was low, and in the year of cold winter, the self-fertility rate was high. In
the year of warm spring, the self-fertility rate was high, and cold spring, it low. This phenomenon
was caused mainly by the different growth and development of BNS in winter. In warm winter, BNS
growth and development did not stop,in the Spring, BNS had completed pre-development of tempera-
ture-sensitive period. At this time, the atmosphere temperature was low, so BNS developing was in-
fertile. However, in the year of cold winter, BNS’ growth was slow. In spring, before it developed
into temperature-sensitive period, BNS needed another some days to grow for completing pre-develop-
ment. Therefore, when BNS developed into temperature-sensitive period, the atmosphere temperature
was high that could induce the line fertility conversion, and the self-fertility rate must increase. The
differential development of BNS in winter was validated in spike differentiation observation. This
growth and development mechanism satisfactorily explained the fluctuation of temperature on BNS
self-fertility rate, and self-fertility rate, sterility of BNS could be predicted correctly according to tem-
perature in winter and spring.

Key words Wheat; BNS male sterility; Self-fertility rate; Temperature; Warm winter; Cold winter
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