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Meta Analysis of Effects of Molybdenum Fertilizer on Soybean Growth Traits,
Yield and Quality
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Abstract: In order to clarify the effects of applying molybdenum fertilizer on soybean agronomic traits, yield factors and yield
quality, construct a reasonable molybdenum fertilizer application strategy, and provide a theoretical basis for improving
soybean yield and quality, we collected and sorted out papers published from 1971 to 2021 to quantitatively analyzed the
differences in soybean agronomic traits and yield quality under different management measures, and quantified the climate
characteristics by Meta-analysis method. We systematically analyzed the effects of molybdenum fertilizer application on factors
such as yield and quality of soybean under different regions, natural conditions and field management measures. The results
showed that a total of 98 articles and 6 612 groups of data were collected. Compared with no molybdenum fertilizer, the
application of molybdenum fertilizer can significantly increase soybean shoot dry weight(17.9% ) , leaf area index(15.52% ) ,
stem diameter ( 13. 77% ), and chlorophyll content ( 12.06% ), branches number (8.95% ), main stem nodes number
(1.35% ), nodules number (26.05% ), root dry weight (23.37% ), root vitality (19.54% ), lateral roots number
(9.22% ), pods number per plant (16.72% ), seeds number per plant (13.21% ), 100-seed weight (3.83% ), yield
(16.99% ) and protein content(7.25% ). Application of molybdenum fertilizer in Central China, North China and Northwest
China had the best effects on yield, protein and fat content, respectively, which were 23.62% , 10.37% and 3. 665%
increment. The application of molybdenum fertilizer for seed dressing was more conducive to the increase of soybean yield,
and the simultaneous application of seed dressing and foliar spraying can help the accumulation of soybean protein and fat
content. Application of molybdenum fertilizer combined with hole sowing had a better effect on increasing soybean yield and
protein content. Soybean early-maturing varieties combined with sandy soil, precipitation 800 — 1 500 mm, annual average
temperature > 15 °C, and annual sunshine hours 1 100 —2 200 hours were more suitable for increasing soybean production.
Late-maturing soybean varieties combined with clay soils after applying molybdenum fertilizer were more conducive to

increasing the protein content of soybeans under the conditions of high temperature, more rain and less sunshine. Low rain,
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low temperature and more sunshine were more conducive to the accumulation of soybean fat content. The application of

molybdenum fertilizer in soybean planting areas, especially in areas with high temperature, low sunshine hours and

precipitation of 600 —1 500 mm in China, is of great significance for improving the agronomic characteristics of soybeans and

increasing its yield and quality.

Keywords: soybean; molybdenum fertilizer; traits; Meta-analysis; influential factor; natural conditions; management measures
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Table 1 The general climate data of soybean planting areas in China
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Fig. 1

The geographical areas of soybean cultivation in China and the sites distribution

of field trials included in the literature
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Fig.3 The effects of molybdenum fertilizer on agronomic characters of soybean
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Fig.6 The effects of molybdenum fertilizer application on soybean protein content in different

regions and natural conditions
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Fig.7 The effects of molybdenum fertilizer application on soybean fat content in different

regions and natural conditions
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