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Quantitative analysis of nitrogen transfer pathways in intercropping systems
between alfalfa and Korla pear
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Abstract: The husbandry methodology of increasing nitrogen supply to Korla pear ( Pyrus sinkiangensis) by planting
legume forage between rows of Korla pear has been well established, but the specific pathways of nitrogen utilization
and transfer under such intercropping are not clear. This study, focused on alfalfa (Medicago sativa) and Korla
fragrant pear intercropping. Four nitrogen transfer pathways were established: complete root isolation (PS) ,
inorganic nitrogen ion transfer only (NS), hyphal channel transfer (J), and no isolation (S). The “N isotope tracing

method was used to quantify the biological nitrogen fixation capacity, nitrogen transfer effciency, and influencing
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factors in the intercropping system, as well as to analyze the contributions of each pathway. The results showed: 1)
The nitrogen fixation of intercropped alfalfa was 4.74 g+m *, which was 0.18 g-m *, greater than mono-cropped
alfalfa. 2) Compared with PS, the amount of nitrogen fixation increased under S increased by 33.6% , increased
under NS by 5.4% and decreased under J by 71.7% , while the amount of nitrogen transfer increased by 224. 8%,
119.8% and 4. 7%, respectively. The nitrogen transfer efficiencies under the four pathways ranked S (0. 92% ) >
NS (0.63%)>7J (0.30%)>PS (0.28% ). 3) Nitrogen fixing enzyme activity had a highly significant effect on the
amount of nitrogen fixation by the leguminous intercrop (P<Z0.01), while soil hyphal density significantly positively
effect on the nitrogen fixation rate (P<C0.05) and the intensity and frequency of AM fungal infestation was
significantly positively correlated with the rate and amount of nitrogen transfer (P<C0.05). Therefore, the nitrogen
transfer pathway under intercropping of alfalfa and pear was mainly a dual pathway of inorganic nitrogen ions and AM
fungal mycelium, and Korla pear gained a total of 33. 61% of its total nitrogen from intercropping with alfalfa. This
study offers a novel approach to enhancing nitrogen use efficiency, conserving land resources, and addressing
fertilizer shortages in tree-forage tercropping system.

Key words: forest-grass intercropping; nitrogen use efficiency; nitrogen transfer pathway; AM fungal mycelium

pathway; inorganic ion pathway
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Fig. 2 Comparison of nitrogen use efficiency between alfalfa and Korla pear intercropping under different nitrogen transfer
pathways
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Fig. 3 Correlation analysis of nitrogen transfer efficiency and influencing factors between alfalfa and Korla pear intercropping
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Fig. 5 Structural equation model and random forest analysis model based on influencing factors for the importance of nitrogen

transfer

PNI R B UK B i X2/ d R IT 5 B A9 E AR PO M DG R B0 GF T LA R BE 38 50 CF T HU SIS 48 80 NFI BG4 48 8. PNT was

the increase of nitrogen in pear trees; X*/df'is the ratio of the chi-square value to the degrees of freedom; The P-value is the interaction coefficient; GFI is

the goodness-of-fit index; CFIis a comparative fitting index; NFI is a canonical fit index.
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