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Effects of Humic Acid on the Growth of Salvia miltiorrhiza and
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Abstract: To investigate the optimal application rate of humic acid (HA) on the growth of Salvia miltiorrhiza (S. miltiorrhiza),
this study established 4 HA concentrations (diluted at 50—, 100—, 200—, and 400—fold ratios), with a control group without HA
application. Through a pot experiment, systematic analyses were conducted on the growth parameters, nutrient uptake efficiency, and
variations in physicochemical properties of the rhizosphere soil across different treatments. Results showed that the 200 —diluted
treatment significantly increased the above—ground and below—ground biomass of S. miltiorrhiza by 48.43% and 43.02%, respectively,
compared to the control. This treatment also significantly enhanced the activities of sucrase, amylase, and cellulase in the rhizosphere
soil by 244.78% , 13.58% , and 408.55% ., respectively. Furthermore, it resulted in the highest activities of catalase and acid
phosphatase in the rhizosphere soil, which increased by 44.37% and 51.90%, respectively. The 400—-diluted treatment showed the
highest urease activity in the rhizosphere soil, increasing it by 547.32% compared to the control. Treatments with humic acid diluted
200-fold and 400—fold significantly increased the soil organic carbon content by 364.98% and 166.16%; nitrate nitrogen (NO;—N)
content increased by 57.61% and 65.43%; ammonium nitrogen(NH;-N) content also increased by 89.13% and 57.58%, respectively,
compared to the control. However, these treatments decreased total phosphorus content by 14.62% and 25.24%, respectively, and
available phosphorus content by 19.91% and 15.20%, respectively. In conclusion, the 200—fold HA dilution solution demonstrated
the optimal effect. Tt promotes the growth and nutrient uptake of S. miltiorrhiza through the cascade effects of 'carbon input—enzyme
activation—nutrient transformation'. This approach achieves synergistic improvement in both soil fertility enhancement and efficient
plant nutrient utilization, offering significant practical guidance.
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