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Abstract: [ Objective | To investigate the efficacy and the effects of different types of chemical oxygenators
on the growth, development and yield formation of early rice in the south area of China.[ Method | By using pot
experiments and taking waterlogging without adding oxygenators as the control (CK) , a systematic study was
conducted to monitor the growth and development and yield formation of early rice “Zhongjiazaol7” and the
characteristics of three oxygenators [ sodium percarbonate (T,) , calcium peroxide (T,) , and urea peroxide (T,) ].
[ Result] All oxygenators can increase the dissolved oxygen (DO)in the soil, but oxygen amount and duration
are different, and they are also different in by—products, resulting in differences in pH, ultimately leading to
differences in the yield of early rice in the south. All oxygenators can significantly increase the number and
volume of adventitious roots, enhance aa—NA root viability, and maintain a relatively high leaf SPAD value in
the maturity stage.Compared to the CK,T,, T, and T, increased grain yield by 4.30%~-5.32%, 15.03%—18.10%
and 10.82%—12.46% respectively. Although T, produced great amount of oxygenation, it generated a large
amount of H", which led to a certain inhibition of the tillering of early rice and reduced the yield.Both T, and T,
have promoting effects, and the difference in the degree of promotion led to the difference of the yield.
[ Conclusion |In conclusion, three chemical oxygenators all can enrich the rhizosphere oxygen content , enhance
the vitality of root, delay the senescence of leaves, and finally increase the yield.Among them, calcium peroxide
has the best effect and is most suitable for the early rice in the south.
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Fig.2  Soil pH of different oxygenators
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Tab.1 Root traits of the early rice of different oxygenators at the full-heading stage

ANE R I KA em a-NAMRFRTE T/
A5y AP WTYE/(g-pot™)  RIEF(cm® pot™) L
Number of The longest root (pg-h'-g™)
Year Treatment Root dry matter Root volume o
adventitious roots length a—NA oxidation
2023 CK 142+4.0° 31.5+0.9° 5.26+0.33° 55.87+0.46° 51.28+0.62"
T, 202+13.0" 30.5+0.7° 7.99+0.31" 81.36+2.95" 59.70+3.40"
T, 226+11.0° 37.6£1.3" 8.64+0.20" 89.60+0.77" 63.20+3.12"
T, 222+3.0° 35.9+1.3" 8.47+0.16" 87.92+1.69" 61.75+2.22"
2024 CK 207+5.6° 30.4+0.9° 6.73+0.10" 72.38+1.97" 51.71+1.65"
T, 223+8.0" 32.2+0.6" 7.28+0.13" 91.92+4.02" 53.96+3.82"
T, 252+13.3" 35.8+3.0° 8.92+0.20" 102.67+4.76 61.65+2.74
T, 246+9.5" 34.8+1.4" 8.72+0.45" 98.38+7.98" 60.77+2.26"

NG FRER IR LSD Z R B E 22 57 P<0.05.
Small letter indicate statistically significant difference P<0.05 by LSD MRT.
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Tab.2 Yield and yield components of early rice under different oxygenators treatments

GOy 4k s T RS 2559 Tl it/ SEBRF g
Year Treatment Panicles Glumes flowers  Filled grain rate ~ 1000-grain wt Grain yield
2023 CK 17.8+0.2" 139.2+2.0° 86.6+1.7" 26.1+£0.5" 53.34+2.43%
T, 18.5+0.6™ 141.4+1.6" 87.0+1.3" 26.2+0.1° 55.63+2.59"""
T, 19.4+0.6" 146.4+0.6" 87.7+2.4" 26.2+0.1° 61.36+4.40™
T, 19.2+0.4° 144.4+2.9" 87.2+4.0" 26.2+0.1" 59.12+3.30"™"
2024 CK 19.4+0.8" 140.3£2.1° 69.8+1.0° 26.5+0.2° 46.37+2.31™
T, 19.6+0.4" 144.4+2.1" 70.3£1.7° 26.5+0.3" 48.84+3.04""
T, 20.8+1.3" 151.1+1.0" 70.8+1.5° 26.6+0.5" 54.76+3.48"
T, 20.5+0.5" 146.1+2.0" 70.6+1.2" 26.6+0.6" 52.15+1.65"™"

RNEFHI 538 LSD 25 AL B F Pk 22 57 P<0.01 H1 P<0.05.
Big letter and small letter indicate statistically significant difference P<0.01 and P<0.05 separately by LSD MRT.
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