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Effects of root-split treatments with two forms of nitrogen on the

growth and nitrogen use efficiency of cassava seedlings

DAI Yunpeng'?, PAN Jinlong', WU Yuyao', HAN Haoxiang',
ZHANG Huaifang'?, CHEN Xin’, ZENG Changying'?

(1. College of Tropical Crops, Hainan University, Haikou, Hainan 570208, China; 2. Institute of Tropical Bioscience and Biotechnology,
Chinese Academy of Tropical Agricultural Sciences, Haikou, Hainan 571101, China)

Abstract: An attempt was made to analyze the impact of a split root treatment using two forms of nitrogen on
efficiency of two varieties of cassava ('SC16' and 'SC205') in using nitrogen. Cassava roots were treated
unilaterally with nitrogen (-N/+N) or bilaterally with nitrogen (+N/+N), and the differences in agronomic traits
(biomass, plant height, root length, etc.) and nitrogen physiological indicators (nitrogen content, nitrogen
accumulation, and nitrogen physiological use efficiency) between the cassava varieties SC16 and SC205 under
different nitrogen sources (NO;~, NH,") after one month of split root treatment were compared to find out the
effect of split root treatment with two N forms on nitrogen use efficiency of the two cassava varieties. The
results showed that the reduced total N application to cassava by half (-N /+N) did not affect the shoot/root ratio
and whole plant weight, but promoted cassava plant height and at the same time increased obviously the root
nitrogen accumulation, the ratio of nitrogen to root and the nitrogen use efficiency. The root development of the
cassava on the N-added side was inhibited in the -N/NH," treatment. Conversely, the —N/NO; root-split
treatment resulted in better root morphology on the NO; -side, and it also increased shoot N accumulation and
root N use efficiency. Under the unilateral root-split treatment with the same nitrogen source, the plant height,
the biomass of shoot and root, the nitrogen accumulation of root and shoot, and root morphology of SC205
were better than those of SC16. The nitrogen use efficiency of the -N/NO;™ treated SC205 was higher than that
of SC16 in the shoot and root, while the nitrogen use efficiency of the -N/NH,"-treated SC205 was lower than
that of SC16. All these results showed that unilateral root-split treatment with two forms of nitrogen at a half-
reduced rate could improve the N use efficiency of the two varieties of cassava. The unilateral split root
treatment with nitrate nitrogen was more conducive to the growth of SC16 and SC205 at the seedling stage, and

SC205 under this treatment had higher nitrogen efficiency and better growth compared to SC16.
Keywords: cassava; bilateral; unilateral; split root; germplasm difference; nitrogen use efficiency; phenotypic

traits
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