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Effects of application of boron fertilizers on the yield increase and quality improvement of rapeseed, soybean and
flue-cured tobacco in China by Meta-analysis

WANG Jia-lin', ZHANG Shi-bai®, WANG Tao’, ZHAO Zhu-qing', SHI Lei' [ 1. Key Laboratory of Arable Land
Conservation ( Middle and Lower Reaches of Yangtze River ), Ministry of Agriculture and Rural Affairs/Microelements
Research Centre, Huazhong Agricultural University, Wuhan Hubei 430070; 2. Hubei Maosheng Biotechnology Co. Ltd.,
Suizhou Hubei 441300 )

Abstract: Boron ( B) is an essential micro-nutrient for crops, but the effects of B fertilizer application on the yield and
quality of rapeseed, soybean and flue-cured tobacco in China are not clear in recent 20 years. In this study, 172 literatures
were collected and the effects of B fertilizer on the yield and quality of above selected crops were studied by meta-analysis. The
results showed that B fertilizer increased the yield of rapeseed, soybean and flue-cured tobacco by 14.26% in average, and

the increasing rate of yield of B fertilizer on the rapeseed was significantly higher than that of flue-cured tobacco and soybean.
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The recommended dosages of Borax in soybean, flue-cured tobacco and rapeseed were 10-15, 20-30 and 0-10 kg/hm®,
respectively. The increasing rate of yield of B fertilizer was higher in rapeseed than in flue-cured tobacco and soybean in
East China, and higher in rapeseed than in flue-cured tobacco in Central China. The increasing rate of yield of B fertilizer
on soybean, flue-cured tobacco and rapeseed changed with years. Since 2000, the increasing rate of yield of B fertilizer
on soybean and flue-cured tobacco had gradually decreased, and that on rapeseed had gradually increased. B fertilizer
increased the oil content and reduced the protein content of rapeseed greatly, but had no significant effect on soybean protein
and fat content; it increased the nicotine content and the sugar content of flue-cured, while had no effect on the potassium-
chloride ratio. The oil content of rapeseed in South China, the protein and fat content of soybean in Central China, and the
reducing sugar content and potassium-chloride ratio of flue-cured tobacco in South China were higher than those on other
growth regions. In addition, the oil content of rapeseed increased after 2000, while the quality parameters of other crops
decreased. In summary, the application of B fertilizer can effectively improve the yield and some quality parameters of crops,
however, the increasing rates are affected by other factors such as crop species, application rate, application period, and
growth regions. Therefore, the B fertilizer application scheme should be formulated according to the grown regions, crops,
soil types and the soil available B content in the agricultural production to guarantee the increase of crop yield and the
improvement of grain ( leaves ) quality in China.

Key words: oilseed rape; soybean; flue-cured tobacco; boron fertilizer; application rate; increasing rate of yield; quality;

Meta-analysis
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(NPKM ), 1.5 times amount of NPKM ( 1.5NPKM ), organic fertilizer alone (M), NPK combined with straw ( NPKS ),
straw alone ('S ) and abandoned field ( CK, ). The above treatments were monitored in situ by LI-COR 8200S soil intelligent
measurement chamber, LI-7180 trace gas analyzer and Stevens HydraProbe soil moisture and temperature sensor. The
results showed that there were significant differences in soil respiration rate ( NCER ) among different fertilization treatments,
and NPKM treatment reached the maximum value at 12:00 in the whole day, and its average NCER value was the highest,
which was 13.48 wmol * m™ + ™. There were significant differences in the growth stages of spring wheat under different
fertilization treatments, and the maximum NCER was in jointing stage. At maturity stage, the difference between NPK,
CK, and NPKS treatments was significant compared with CK, and the NCER value decreased by 3.11-6.18 pmol * m™ + s™".
Compared with CK treatment, the average NCER value of S treatment was lower, which decreased by 26.00%-38.00%.
NCER increased with the increase of soil temperature and moisture, but not significantly positively related with soil
organic carbon, total nitrogen, alkali-hydrolyzed nitrogen, available phosphorus and available potassium. Application
of chemical fertilizer alone and addition of organic materials ( organic fertilizer, straw ) increased crop yield and biomass.
In summary, NCER was affected by soil temperature and moisture, and NCER varied according to the growth period of
spring wheat. Treatment of S reduced the NCER, and treatment with single application of chemical fertilizer and addition of
organic materials ( organic fertilizer, straw )increased crop yield and biomass.

Key words: long—term fertilization; grey desert soil; soil respiration rate; soil temperature; soil moisture; soil

physicochemical properties; yield of spring wheat
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