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Response of Macleaya cordata biomass and its distribution characteristics
to nitrogen in the reclamation area of a coal mine

MA Jiali, HAO Jiatian, ZHANG Yongqing, MA Xingxing
(College of Geographical Science, Shanxi Normal University, Taiyuan 030031, Shanxi, China)

Abstract: To study dynamic changes in biomass and total biomass allocation of Macleaya cordata at different growth stages
and nitrogen application gradients, a two-year continuous nitrogen application experiment was conducted from 2020, and the
growth adaptation characteristics of M. cordata in poor soil were revealed. Five nitrogen application levels were set up: CK
(0 kg'ha ), N, (75 kg-ha '), N, (150 kg-ha '), N; (225 kg-ha '), and N, (300 kg-ha ). The results were as follows: 1) The
shoot biomass, root biomass, and total biomass of M. cordata were significantly higher than those of CK, N, and N, (P <
0.05). 2) The root-shoot ratio of M. cordata varied in different years. The root-shoot ratio of all treatments in the first year
were the lowest in June (0.04, 0.12, 0.09, 0.15, and 0.16) and the lowest in August in the second year (0.20, 0.18, 0.08, 0.06,
and 0.10) in June and August 2021, and the root-shoot ratio of CK were higher than those of other treatments. 3) In 2020, the
stem-leaf ratio of N3 was significantly higher than that of other treatments in October (P < 0.05). The stem-leaf ratio of other

treatments had no significant difference between months. The stem-leaf ratio of 2021 treatments increased gradually with the
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recovery time and peaked in November (2.82, 1.19, 1.23, 1.89, and 2.05). In conclusion, 225~300 kg~hafl should be applied

to M. cordata in coal mine reclamation areas to promote rapid colonization of M. cordata in poor soil. This study may

provide a theoretical basis for the study of growth adaptability of M. cordata in nitrogen-deficient soil.

Keywords: nitrogen addition; Macleaya cordata; root; root-shoot ratio; stem-leaf ratio; biomass; pioneer plants
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Figure 1 Effects of nitrogen application on shoot biomass
CK. Ny Npu N3 FI N, 48 BB HER KR 0. 750 150, 225, 300 kg-hm . AR [RI/NS 52 5 3 75 A0 17 H 4 AR 7 i 280K T ) 22 37 3% (P <
0.05), AFRIKE FBER IR R — i B K P ASF H 03 18] 2 57 2 3% (P <0.05); Tl
CK, Nj, N,, N3 and N, indicate nitrogen application levels were 0, 75, 150, 225, 300 kg~hm72. Different lowercase letters indicate significant differences

between different nitrogen application levels in the same month at the 0.05 level, and different capital letters indicate significant differences between

different months for the same nitrogen application level at the 0.05 level; This is applicable for the following figures as well.
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Figure 2 Effects of nitrogen application on root biomass
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Figure 3 Effects of nitrogen application on total biomass
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Figure 4 Effects of nitrogen application on root-shoot ratio
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Figure 5 Effects of nitrogen application on stem-leaf ratio
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