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Effects of Major Allelopathic Substances from Euphorbia jolkinii Boiss on
Phosphorus Transformation in Mountain Meadow Soil

XIAO Wei®, MA Lai-xiang”, DUAN Rui, LUO Qin, XIAO Xue, NIU Qiong-mei, CI Wang,
SHAN Gui-lian", CHU Xiao-hui"

(College of Animal Science and Technology, Yunnan Agricultural University, Kunming , Yunnan Province 650201, China)

Abstract: To explore the allelopathic mechanism of Euphorbia jolkinii Boiss, a degradation indicator species of
mountain meadows in northwest Yunnan, in this study we analyzed its effects on soil phosphorus transformation
and related indicators by adding different concentrations of 4-Nitrophenol (4-NP) and 2-Phenethylamine (2-
PEA) to the soil. The results showed that both allelochemicals significantly increased soil microbial biomass
phosphorus, aluminum-bound phosphorus, calcium-bound phosphorus, and moderately reactive organic phos-
phorus content, decreased pH and iron-bound phosphorus, occluded phosphorus, moderately stable and highly
stable organic phosphorus content (P<Z0. 05), and promoted the proliferation of bacteria and actinomycetes. 4-
NP significantly enhanced phytase activity and reduced acid phosphatase activity. 2-PEA significantly increased
acid phosphatase, phytase, and phosphodiesterase activities, while reduced alkaline phosphatase activity (P<<
0.05). In summary, the addition of 4-NP and 2-PEA directly affects soil physicochemical properties, changes
the content of organic and inorganic phosphorus components, indirectly achieves the accumulation of soil nutri-
ents in its rhizosphere environment, and promotes its further expansion.
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Table 1 Major allelopathic substances of E. jolkinii Boiss and concentration thresholds for allelopathic effects

PRI I b 2 ok T IR S 2 5o ZUAT PR S 2
Allelochemical species Source Mild effect concentration and number Intense effect concentration and number
4-fil§ 3K W) 4-Nitrophenol ,4-NP IR A W B 10 mg-L ';4-NP,, 50 mg- L~ ';4-NP;,
2-7K L 2-Phenethylamine, 2-PEA R 100 pl.- L7 12-PEA,, 800 pL-L ™15 2-PEA,

Shanghai YuanYe
Biotechnology Co.,Ltd.
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Fig.5 Effects of E. jolkinii Boiss allelopathic substances addition on the content of soil inorganic phosphorus fractions
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Fig. 6 Effects of E. jolkinii Boiss allelopathic substances addition on the content of soil organic phosphorus fractions
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addition on soil actinomycete quantity
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