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varieties at different manganese concentrations
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Fig. 5 Reactive oxygen species content of the two extreme varieties at different manganese concentrations
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Identification of manganese tolerant varieties of Brassica napus and
their tolerance mechanisms

ZHANG Wen',ZHANG Pengchao', YI Botao', SUN Mingzhu®, DAI Zhigang”,
XIE Min*, WANG Chuang', XU Fangsen', DING Guangda'

1.College of Resources and Environment/Microelement Research Center/ Key Laboratory of Arable Land
Conservation (Middle and Lower Reaches of Yangtze River) , Ministry of Agriculture and Rural Affairs,
Huazhong Agricultural University, Wuhan 430070, China;
2.Jiangxi Agricultural Technology Extension Center, Nanchang 330046, China;
3.Hubei Cultivated Land Quality and Fertilizer Station, Wuhan 430070, China;
4. Yuanzhou District Agriculture and Rural Affairs Bureau of Yichun City,Jiangxi Province,
Yichun 336099, China

Abstract To explore the effects of manganese toxicity stress on different rapeseed varieties and the
mechanisms of manganese tolerance in rapeseed under acidic soil conditions, 41 varieties of Brassica napus
were used to analyze their phenotypes under normal manganese and manganese toxicity conditions with nu-
trient solution (300 pmol/I. MnCl,) cultivation to study the effects of manganese toxicity in acidic soil on
different varieties of B. napus and the mechanisms of manganese toxicity tolerance in B. napus. The ratio of
total fresh mass under manganese toxicity treatment to total fresh mass under normal treatment was calcu-
lated. The manganese toxin tolerant variety 427 (Mn-T 427) and the manganese toxin sensitive variety 907
(Mn-S 907) were identified. The physiological mechanism of manganese tolerance in B. napus was prelimi-
narily analyzed. The results showed that manganese toxicity stress significantly inhibited the growth of Mn-
S 907, resulting in a significant decrease in shroot fresh weight and photosynthetic rate , severe degradation
of chlorophyll, and inhibition of root growth. The excessive accumulation of reactive oxygen species (ROS)
in the roots of Mn-S 907 indicated a low clearance efficiency of their antioxidant system.In contrast, Mn-T
427 had significant advantages including less limitation of biomass and the ability to optimize root architec-
ture by increasing root length and surface area to adapt to manganese toxicity stress. The loss of chlorophyll
was smaller, photosynthesis was less affected by manganese toxicity, and it had stronger antioxidant capaci-
ty.Compared with Mn-S 907, Mn-T 427 alleviates the damage caused by manganese toxicity through regu-
lating root growth, maintaining photosynthesis, and enhancing antioxidant systems.It will provide important
germplasm resources and a theoretical foundation for breeding B. napus with high yield in acidic soils.

Keywords Brassica napus 1.. ; manganese toxicity ; extreme varieties ; root; photosynthesis; antioxi-
dant systems
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