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Abstract: This research explored the effects of combined nitrogen and phosphorus application on seed yield, yield
components, and seed quality in Medicago ruthenica, in order to provide technical support for seed production. A
two factor experiment was conducted in the Wuwei irrigation district of Gansu Province, using the M. ruthenica
cultivar Longzhong No. 1. The experiment comprised a factorial combination of four nitrogen fertilizer (N) levels: 0
(Ny), 47 (N}), 94 (N,), and 141 (N,) kg-ha ', and four phosphorus fertilizer (P,O;) levels: 0 (P,), 60 (P,), 120
(P,) and 180 (P;) kg-ha '. The changes in seed yield, yield components, and quality of M. ruthenica in the year of
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sowing under the combined application of nitrogen and phosphorus fertilizers were studied. The results showed that
the number of flowers per inflorescence, the number of pods per inflorescence, the number of seeds per pod and the
thousand seed weight were the main factors affecting the seed yield of M. ruthenica. The application of nitrogen or
phosphorus fertilizer alone increased seed yield to a certain extent, but could not fully exploit the seed yield potential
of M. ruthenica; Nitrogen and phosphorus in combination significantly increased the yield of M. ruthenica. The
highest actual seed yield of 844 kg+ha 'was achieved under the fertilizer combination N,P,. Application of nitrogen
fertilizer alone enhanced the germination vigor, germination rate, and vitality index of M. ruthenica seeds, while
application of phosphorus fertilizer alone improved the germination rate of M. ruthenica seeds but had some degree of
inhibitory effect on seed germination vigor, vitality index, and germination index. The combined application of
nitrogen and phosphorus improved the seed quality of M. ruthenica. Therefore, while recognizing the data are
specific to the Wuwei irrigation district in the year of sowing, for M. ruthenica seed production, the N,P, fertilizer
combination of 47 kg N+ha ' and 120 kg P,O,-ha ' is recommended.

Key words: Wuwei irrigation district; Medicago ruthenica; combined nitrogen and phosphorus application; seed

quality ; seed yield; yield components
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Fig. 2 Effect of nitrogen and phosphorus rationing on yield components of M. ruthenica
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Nitrogen fertilizer, phosphorus fertilizer, and the interaction between nitrogen and phosphorus.
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Table 3 Effect of combined application of nitrogen and phosphorus fertilizers on the expressed seed yield and actual seed yield of

M. ruthenica (kg hm™)
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Fig.4 The effect of nitrogen and phosphorus combined application on the quality of M. ruthenica seeds
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Table 4 Correlation analysis of M. ruthenica expressed seed yield and yield composition factor
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Fig. 5 Regression analysis between expressed seed yield and yield composition factors of M. ruthenica
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Table 5 Correlation analysis of M. ruthenica actual seed yield and yield composition factor
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Fig. 6 Regression analysis between actual seed yield and yield composition factors of M. ruthenica
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