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Effects of Nitrogen and Phosphorus Addition on Rhizosphere Microorganisms of
Leguminous and Gramineae Mixed-Cropped Plants in the Sanjiangyuan Region

FENG Ting-xu', ZHANG Lin*, LIN Wei-shan®, LI Fei*, L.IU Ruo-gi*, XIANG Xue-mei’,
WEI Xi-jie’, DE Ke-jia"*
(1. Qinghai University, Xining, Qinghai Province 810016, China;
2. Qinghai Provincial Academy of Animal Husbandry and Veterinary Medicine, Xining, Qinghai Province 810016, China)

Abstract: To investigate the effect of fertilization on the rhizosphere microorganisms of the barley-pea mixed
cropping system in the Sanjiangyuan region, this study took barley (Awvena sativa) and forage pea (Pisum sati-
vum) as the research objects. A randomized block experiment including nitrogen application (A,), phosphorus
application (A,), nitrogen-phosphorus combined application (A;), and no fertilization (CK) was set up. Soil
nutrients and root morphology were measured at the milk stage, and microbial communities were analyzed using
high-throughput sequencing. The results showed that under the A, treatment, the ratio of root volume to rhizo-
bacteria was 11.15% and 9. 49% higher than that under the CK treatment (P<0. 05); under the A, treatment,
the root surface area was 63.37% higher than that under the CK treatment (P<Z0.05). The Venn diagram
results indicated that the number of soil fungi under the A, treatment significantly increased, accounting for
28.89% , compared to 19.12% under the CK treatment; the o diversity index and B diversity index of the A,
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treatment indicated that phosphorus fertilizer significantly increased the number of fungi in the soil, and the eco-
system tended to be stable; the fungal functional group prediction results showed that after adding nitrogen and

phosphorus, the structure and quantity of soil fungi shifted towards saprophytic type. In conclusion, nitrogen
and phosphorus fertilization improved the root morphology parameters and soil microbial quantity and structure,
and phosphorus fertilizer was more conducive to optimizing the root morphology and microbial community struc-

ture of the artificial grassland in the Sanjiangyuan region.

Key words: The Sanjiangyuan region; Addition of exogenous fertilizers; Artificial grassland ; Mixed sowing of

legumes and grasses; Root system ecosystem
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nificant difference. The range of the R-value is [ —1, 1], R>0 indicates that the difference between groups is greater than the difference within

groups, and R<C0 indicates that the difference between groups is less than the difference within groups.

ence. The confidence level of the statistical analysis is expressed as P-value, and P<C0. 05 indicates statistical significance

The larger the [R], the larger the differ-
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