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Screening and Identification of Nitrogen-Efficient Mutants at Seedling

Stage in Rice Induced by Space-Induced Mutagenesis

ZHANG Shutao' ' 2*,ZHOU Danhua'**,CHEN Shiyi'?,HUANG Cuihong'*LI Hannan'?," GUO Tao"***,CHEN Chun'***

(1 National Engineering Research Center of Plant Space Breeding Technology, South China Agricultural University,Guangzhou 510642, China
2Guangdong Huanongda Seed Co., Ltd,Guangzhou 510642, China
3 College of Agriculture, South China Agricultural University, Guangzhou,510642, China

4 Guangdong Zhaohua Aerospace Breeding Innovation Research Institute , Heyuan,517003, China)

Abstract: Study on the effect of chlorate treatment on "Hangju Xiangsi Miao" at the
seedling stage after being carried by Chang'e-5 , screening chlorate-sensitive rice mutants,
and providing excellent germplasm for the rice breeding with high nitrogen use
efficiency.The wild-type "Hangjuxiangsimiao” was used to screen optimal Screening Level
Concentration trogen-efficient mutant seedlings. Chlorate sensitivity screening was
conducted on 2,500 "Huangju Xiangsimiao" space-mutagenized progeny materials and
verified in the SP; generation. Low-nitrogen and normal-nitrogen treatments were applied
to the mutants and wild-type, and agronomic traits and nitrogen content were investigated
after greenhouse cultivation to maturity. The appropriate KCIOs concentration for screening
nitrogen-efficient mutants at the seedlings stage was 2 mmol/L.Eight chlorate-extremely
sensitive materials (i.e., nitrogen-efficient nitrogen mutants) were obtained, among which
two strong nitrogen-efficient mutants had chlorate inhibition rates ranging from 30.00% to
40.00%, all significantly higher than the wild type. The nitrogen absorption efficiency of
the mutants was superior to that of the wild type under low-nitrogen conditions. Except for
K2449 and K2422, The nitrogen use efficiency of the mutant is higher than that of the wild
type under nitrogen-deficient conditions. Eight high nitrogen-efficient — mutants were
screened at the seedling stage,providing valuable germplasm resources for the breeding of
nitrogen use-efficient rice varieties.

Key words: rice; Space mutagenesis;High nitrogen-efficient mutants;chlorate
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Note: a-c: Root length and shoot length (a), fresh weight and dry weight of shoots (b), and fresh weight and dry
weight of roots (c) of rice seedlings of Hangjuxiangsimiaounder concentrations of 2 mmol/L KNOswith 1 mmol/L, 2
mmol/L, and 3 mmol/L KCIOs, respectively; d: Phenotypic comparison of rice seedlings of Hangjuxiangsimiao
under concentrations of 2 mmol/L KNOs with 1 mmol/L, 2 mmol/L, and 3 mmol/L KCIQO3, scale bar =5 cm. In data
analysis, *, **, and*** indicate that the wild type, under the same nitrate nitrogen supply conditions, achieves
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significant differences. All data are presented as meanzstandard deviation, with n=3 replicates per experimental

group
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Fig. 7. Phenotypes of SP; generation mutants at the seedling stage under chlorate treatment
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Normal (N1) Nitrogen Conditions
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ik — D VPN RSN E R RIS S R BE 71, ABFFLIN e TR B AR AL 21 S
BAMFRNEASE. EARSEUXEB M & E. W Error: Reference source not
found R, FEARESAIETN, [ K2449 5 K2422 4h, RPN ASESEARS
BYRERGTHER, BEE0MEEN 1.74+0.003%~1.93+0.009%, & [1)f & &5
A6 Bl N 10.84+0.007%~12.05£0.050%, K179 RILH A S & (1.93£0.009%)
ME AR S &R (12.05+0.050) , R HAEMRE AT TR EUER RSO R H 240 B 3%
RTBF AR, RARAR AT Rl i 1 oR A R U B A AR IR m R R R B R A &, HY
PATIAHEL, B RCRA R FEREh &8 ETHES, HrK1861. K2422 #
BA R EERE R A E B R, HENAT R S i s AR A G,

Y/

R 1RRAEEN R RBFR A KB EERM AN E AR & ERm

Table 1. Effect of low nitrogen treatment on protein content in nitrogen-efficient rice mutants

7R N (%) PRO (%) HEEH & &
(%)

WT 1.66£0.003f 10.43+0.017f 11.04+0.125a
K176 1.82+0.003c¢ 11.38+0.013¢ 12.61+£0.155a
K179 1.93£0.009a 12.05+0.050a 12.54+0.356ab
K895 1.8120.003c 11.31+0.019c¢ 10.91+1.065ab

K1861 1.90+0.009b 11.85+0.043b 12.07+0.402¢

K2008 1.74+0.003¢ 10.84+0.007¢ 8.270+0.338ab
K2422 1.61£0.003g 10.03+£0.013¢g 11.37+0.268bc
K2449 1.67+0.003f 10.46+0.019f 10.13+1.076a
K2450 1.760.006d 10.96+0.015d 12.38+0.542ab
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