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1. Characterization and fine mapping of RTMS10, a semi-dominant
reverse thermo-sensitive genic male sterile locus in rice GKFg ¢ &

R B A B F 5 BERTMS 10 f 4518 KRS 48 52 f7)

f#j41: The discovery and application of environment-sensitive genic male sterile (EGMS) rice
germplasm provide an easy method for hybrid rice breeding and have made great
contributions to hybrid rice production. Typically, the photoperiod- and thermosensitive
GMS (P/TGMYS) lines utilized in two-line hybrid systems are male sterile under long day
or/and high temperature but fertile under short day or/and low temperature conditions.
However, YannongS (YnS), a reverse TGMS (rTGMS) line, is sterile under low temperature
( 29 degrees C) and fertile under high temperature ( 29.5 degrees C). Here, we report a
genetic study on the rTGMS trait in YnS. Interestingly, the F1 plants of the cross between
YnS and a cultivar, L422, were male sterile at 22 degrees C and completely fertile at 27
degrees C. Moreover, the segregation ratio of fertile and sterile individuals in YnS/L422 F2
populations changed from 1:3.05 to 2.95:1 when the ambient temperature increased, showing
that the rTGMS trait exhibits semidominance in YnS. We further found a locus on
chromosome 10, termed RTMS10, which controls the rTGMS trait in YnS. We then finely
mapped RTMS10 to a -68 kb interval between markers 1D13116 and 1D1318 by YnS/L422
BC6F2 populations. A near iso-genic line (NIL) NL1 from the BC6F3 generation was
developed and the pollen of NL1 became abnormal from the meiosis stage under low
temperature. In summary, we identified an rTGMS locus, RTMS10, and provided
co-segregated markers, which could help to accelerate molecular breeding of rTGMS lines
and better understand the rTGMS trait in rice.
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2. Detection and Dynamic Variation Characteristics of Rice Nitrogen
Status after Anthesis Based on the RGB Color Index (& TRGBEI 2R
BHIKRETE G BRI K 3SR RRE)
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féi4r: We aimed to elucidate the color changes of rice leaves after anthesis and create an
algorithm for monitoring the nitrogen contents of rice leaves and of the whole plant. Hence,
we aimed to provide a theoretical basis for the precise management of rice nitrogen fertilizer
and the research and development of digital image nutrition monitoring equipment and
reference. We selected the leaf colors of the main stems of four major rice varieties promoted
in production, including Huaidao 5 (late-maturing medium japonica rice), Yangjing 4227
(early maturing late japonica rice), Changyou 5 (late japonica hybrid rice), and Yongyou 8
(late japonica hybrid rice). Under different nitrogen levels, the leaf R, G, and B values of the
four rice varieties at different stages after anthesis, the dynamic changes in RGB normalized
values, the correlations between RGB normalized values and leaf SPAD values, the leaf
nitrogen content and whole plant nitrogen content, and the nitrogen prediction model were
studied. The research results demonstrate the following: (1) regardless of nitrogen levels, the
leaf of R, G, B, NRI, NGI and NBI of different rice varieties after anthesis followed the order,
G >R >B. R, G, NRI, NGI, and days after heading could be fitted according to a logarithmic
equation, y = ae(bx) (0.726 <= R-2 <= 0.992); B, NBI, and days after heading could be fitted
using a linear equation, y = a + bx (0.863 <= R-2 <= 0.992). Both fitting effects were
significant (except NGI). (2) A quadratic function (Y = -1296.192x(2) + 539.419x - 10.914;
Y =-1173.104x(2) + 527.073x - 12.993) was adopted to construct a monitoring model for the
NBI and SPAD values of japonica rice and hybrid japonica rice leaves after anthesis and the
R-2 values were 0.902 and 0.838, respectively. Exponential functions (Y = 5.698e(7.261x); Y
= 3.371e(9.326x)) were employed to construct monitoring models of leaf nitrogen content,
and the R-2 values were 0.833 and 0.706, respectively. Exponential functions (Y =
5.145e(4.9143x); Y = 3.966e(5.364x)) were also used to construct a monitoring model for the
nitrogen content of the whole plant, and the R-2 values were 0.737 and 0.511, respectively.
The results obtained from prediction tests by using Determination Coefficient (R-2), Relative
Percent Deviation (RPD), and Root Mean Square Error (RMSE) showed that it was feasible,
accurate, and efficient to use a scanner for measuring the nitrogen content of rice.
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3. Geographic variation in the yield formation of single-season
high-yielding hybrid rice in southern China (4Ep§Hi X BAZ= 5 f2 538
IKAEP BT R AR )

f#i4: Environmental conditions greatly affect the growth of rice. To investigate the
geographic differences in yield formation of single-season high-yielding hybrid rice in
southern China, experiments were conducted in 2017 and 2018 in the upper and
middle-lower reaches of the Yangtze River with 10-30 main locally planted high-yielding
hybrid cultivars used as materials. Compared with rice planted in the middle-lower reaches of
the Yangtze River, rice planted in the upper reaches has a longer tillering duration, higher
accumulated temperature (>= 10 degrees C) during tillering period, but lower accumulated
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temperature and solar radiation from initial booting to maturity. Yield traits comparison
between the upper and the middle-lower reaches of Yangtze River showed that the former
had 48.1% more panicles per unit area while the latter had 46.4% more grains per panicle; the
rice yield in the former was positively correlated with the seed setting rate and the dry matter
accumulation before heading, while the latter was positively correlated with grains per
panicle and dry matter accumulation from booting to maturity. Comparison of the same
variety Tianyouhuazhan planted in different regions showed there was a significant positive
correlation between panicle number and the duration of and accumulated temperature during
the tillering period (r=0.982**, r=0.993**, respectively), and between grains per panicle and
accumulated solar radiation during booting period (r=0.952%*). In the upper reaches of the
Yangtze River, more than 90% of cultivars with an yield of greater than 11 t ha(-1) had an
effective panicle number of 250-340 m(-2), and there was a significant negative correlation
between seed setting rate and grains per panicle; therefore, the high-yielding rice production
in these regions with a long effective tillering period (40 d) should choose varieties with
moderate grains per panicle, adopt crop managements such as good fertilizer and water
measures during vegetative growth period to ensure a certain number of effective panicles,
and to increase the dry matter accumulation before heading. While in regions with a short
effective tillering period (<20 d) but good sunshine conditions during the reproductive
growth period, such as the middle-lower reaches of the Yangtze River, high-yielding rice
production should choose cultivars with large panicles, adopt good water and fertilizer
managements during the reproductive growth period to ensure the formation of large panicles
and the increase of dry matter accumulation after heading.

3KJK: JOURNAL OF INTEGRATIVE AGRICULTURE

RATH#:2021-02-01

E-0'8:: 3}

http://agri. ckcest. cn/filel/M00/10/06/CsgkOGKhuPWAOAfkAAOR725538g778. pdf

EXHR RERLEWHRRSE RS http: //agri. ckcest. cn/



http://agri.ckcest.cn/file1/M00/10/06/Csgk0GKhuPWAOAfkAAoR725S38g778.pdf

