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Nutrient Requirement Pattern of Belamcanda chinensis

LI Jinxin, LIU Yu, GUO Chaowei, YANG Yawen, MIAO Yuhuan, LIU Dahui’
(Pharmacy Faculty, Hubei University of Chinese Medicine, Wuhan 430065, China)
[ Abstract]

and medicinal component accumulation in Belamcanda chinensis and to provide a theoretical basis for

Objective: To study the changes of dry matter accumulation, mineral element absorption

fertilization in the standardized cultivation of B. chinensis. Method: During the two-year growth period of
B. chinensis, the samples were collected at 30-day intervals from day 90 after sowing for the measurement of dry
matter accumulation and mineral element content in different organs as well as the flavonoid content in the
rhizome. Result: According to the accumulation of dry matter in different organs, the two-year growth period of
B. chinensis was divided into seven stages: seedling stage (before July in the first year) , first-year vegetative
growth stage (August to October in the first year) , first-year late growth stage (November to January of the
second year) , re-growth stage (February to March in the second year) , second-year vegetative growth stage
(April to May in the second year) , reproductive growth stage (June to October in the second year), second-year
late growth stage (November of the second year to January of the third year). During the whole growth period,
the late growth stage of each year witnessed the expansion of the rhizome, and the accumulation of dry matter of
the whole plant peaked after the reproductive growth stage. The content of flavonoids in the rhizome varied
greatly among different stages. Specifically, the content of mangiferin, tectorigenin and irigenin was higher in
the second-year vegetative growth stage, and that of tectoridin and iridin was higher in the first-year late growth
stage and the second-year late growth stage. The content of irisflorentin was higher in the second-year vegetative
growth stage and the second-year late growth stage than that in other stages. The total content of six flavonoids
peaked in the second-year vegetative growth stage (April in the second year). The correlation analysis showed
that all the nine mineral elements had different degrees of positive correlations with tectorigenin, irigenin and
irisflorentin. Conclusion: In the first year, B. chinensis presents slow dry matter accumulation and low demand
for fertilizer, so the application of base fertilizer can be reduced. In the second year, especially after the
reproductive growth, B. chinensis demands high fertilizer, so nitrogen, phosphorus and potassium fertilizers and
other micronutrients should be applied as early as possible. In addition, the rhizome expands in October to
November of the first year and November to December of the second year, when the supply of nitrogen and
potassium to the rhizome should be ensured or beneficial elements should be supplemented to improve the quality
of B. chinensis.

[Keywords] Belamcanda chinensis; dry matter; mineral elements; flavonoids
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Fig. 1 Dynamic accumulation of dry matter in various organs of

B. chinensis at different periods (x+s,n=4)
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Table 1 Distribution ratio of dry matter mass of each organ in

whole plant of B. chinensis at different peri %

o Af WRE AR ENil Ly Rk
2018 7 222 112 - 66.6 -
8 20.5 109 12.3 56.3 -
9 18.9 9.9 19.1 52.2 -
10 268 234 15.4 34.4 -
11 395 333 13.1 14.0 -
12 443 441 - 11.6 -

2019 1 53.8 462 - - -

3 36.0 28.1 - 35.8 -
4 234 153 15.4 45.8 -
5 248 12,6 44.9 17.8 -
6 21.8 54 51.2 20.7 0.94
7 27.4 9.0 39.7 21.7 2.35
8 24.8 8.9 37.1 25.6 3.64
9 30.8 9.6 27.5 26.7 5.47
10 455 178 19.6 15.1 2.08
11 50.7 253 10.7 13.2 -
12 69.0 27.1 - 3.89 -

2020 1 66.1 339 - - -
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Fig.2 Absorption dynamics of mineral elements in B. chinensis at different periods (x+s,n=4)
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reproductive period of B. chinensis
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x2 AEAMPHTREPEMERSSE (3s5,.n=4)

Table 2 Flavonoid content in rhizomes of B. chinensis at different periods (x+s,n=4) mg-g"
G0 H Ay PR CIRN D TP A SRMER BE R R WIS 8 R
2018 7 2.96+0.03 4.28+0.05 5.45+0.08 0.66+0.01 7.80+0.14 2.20+0.24

8 1.92+0.23 4.20+0.18 3.49+0.43 1.01+0.11 6.67+0.39 1.55+0.18

9 1.54+0.01 3.44+0.04 2.49+0.27 2.31+0.62 7.40+0.12 2.07+0.05

10 1.47+0.24 7.32+0.45 4.78+0.77 2.14+0.16 7.30+0.28 1.60+0.30

11 1.30+0.14 3.54+0.50 2.30+0.20 2.31+0.26 10.65+0.21 2.474+0.42

12 1.78+0.16 11.65+0.93 13.16+1.00 0.64+0.06 7.14+0.59 2.40+0.22

2019 1 1.84+0.10 7.23+0.44 10.46+0.68 0.74+0.05 7.78+0.43 2.10+0.16
3 1.54+0.11 4.74+0.42 4.60+0.48 2.31+0.57 10.39+0.11 3.14£0.15

4 2.82+0.19 6.49+0.10 6.50+0.17 4.17+0.16 21.25+2.80 4.87+0.44

5 2.78+0.18 4.49+0.28 5.63+0.05 3.57+0.50 23.20+2.71 5.43+0.62

6 1.17+0.06 8.42+0.19 10.17+0.22 2.03+0.13 12.17+0.34 1.63£0.06

7 2.44+0.33 7.46+0.28 5.99+0.60 1.52+0.08 10.11+0.32 4.7240.13

8 2.12+0.08 9.26+0.14 7.92+0.88 2.65+0.04 11.48+0.08 4.47+0.39

9 1.96+0.31 7.44+0.51 7.76+0.54 1.09+0.09 8.78+0.77 3.88+0.20

10 1.97+0.19 7.01+0.34 6.96+0.73 0.60+0.09 7.21+£0.53 3.89+0.35

11 1.47+0.23 5.30+0.65 7.94+0.91 0.48+0.11 7.16+0.09 3.80+0.38

12 1.53+0.02 5.87+0.18 10.97+0.67 0.51+0.07 9.06+0.43 4.43+0.54

2020 1 1.97+0.01 8.96+0.76 12.73+0.11 0.77+0.02 9.81+0.28 5.25+0.64
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Table 3

in B. chinensis

Correlation analysis of flavonoids and mineral elements
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