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Abstract: Phosphorus (P), a crucial nutrient, has a significant impact on the growth, development, and productivity of
sweetpotato. Establishing an evaluation system for low-phosphorus tolerance in sweetpotato and screening for
low-phosphorus tolerant sweetpotato varieties can provide essential foundational support for the further development,
breeding, and utilization of low-phosphorus tolerant sweet potato resources. In this study, 30 sweet potato varieties were
selected. Field experiments with phosphorus deficiency were conducted, involving two phosphorus treatment conditions,
no phosphorus application (0 kg/hm®) and normal phosphorus supply (110 kg/hm?). At the harvest stage, 14 characteris-
tic traits were measured, including fibrous root fresh weight, lateral root of storage root fresh weight, single storage root
fresh weight, storage root fresh weight per plant, storage root number per plant, fibrous root dry weight, lateral root of
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storage root dry weight, storage root dry weight, leaf fresh weight, stem fresh weight, leaf dry weight, stem dry weight,
relative chlorophyll content and root/shoot ratio. The low-phosphorus tolerance coefficient for each index was calculat-
ed. Principal component analysis, correlation analysis, and cluster analysis were performed using the comprehensive
membership function method to evaluate the low-phosphorus tolerance of each sweet potato cultivar. Principal compo-
nent analysis showed that the cumulative variance contribution rate of the five principal components reached 80.36%,
indicating these indicators fully reflected the low-phosphorus tolerance of sweetpotato varieties. The comprehensive
low-phosphorus tolerance evaluation value (D) was calculated via the membership function method, with D values
ranging from 0.30 to 0.79. The varieties were classified into four grades, high tolerance, medium tolerance, low toler-
ance, and non-tolerance. Through systematic cluster analysis, Qiongshu4 was identified as a high-tolerance variety,
Silky, Fushu8, and Shanchuanzi were classified as medium-tolerance varieties, Yanshu25, Taishul4, and Xuzishu8 were
low-tolerance varieties, and Annayu, Jinshul7, and Xinxiang were low phosphorus-sensitive varieties. The key evalua-
tion indicators for low-phosphorus tolerance in sweet potato at harvest stage were determined to be the yield per plant
(storage root fresh weight per plant), fibrous root fresh weight, lateral root of storage root fresh weight, fibrous root dry
weight, leaf fresh weight, stem fresh weight, leaf dry weight, and stem dry weight. This study would provide a theoreti-
cal basis for breeding and utilizing new low-phosphorus-tolerant sweetpotato varieties.

Keywords. sweet potato; low-phosphorus tolerance; screening and identification; comprehensive evaluation; membership

function method
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Tab. 4 Values of F-index, weight, u(x), and comprehensive evaluation value (D) for comprehensive traits
of 30 sweetpotato varieties
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e
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oo % U LRA TR bRE st R A {ﬁ HE
Germplasm Comprehensive indicator value Membership function value DD | o d?
-value racr
name £y £ Fs Fy Fs wx)  p()  plxs)  ulxg)  p(xs)
WEE 1Y 0.15 1.49 020 -1.40 0.19 0.57 0.86 0.65 0.09 0.54 0.61 11
B 5 1.03  -0.21 0.10 052  -0.51 0.77 0.51 0.62 0.56 0.40 0.61 9
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