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Effects of Biochar-based Bioorganic Fertilizer on Control of Phytophthora Blight and Plant Growth of Pepper and Soil Microorgan-
isms
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Abstract Biochar-based bioorganic fertilizer was prepared with biochar and organic fertilizer as main materials, amino acids and potassium
fulvic acid as auxiliary materials, biocontrol Trichoderma and Bacillus as the core. The effect on controlling pepper blight was studied under the
conditions of pot experiment and field experiment. Pot experiment showed that both biochar-based organic fertilizer (BCOF) and biochar-based
bioorganic fertilizer ( BCBOF') could significantly reduce the number of Phytophthora capsici in the rhizosphere, reduce the incidence of pepper
blight and promote plant growth. The inhibition effect of BCBOF on Phytophthora capsici was significantly stronger than that of BCOF, and the
control effect of BCBOF was 1.38 times that of BCOF. In terms of soil microbial properties, both could increase the number of Trichoderma,
Bacillus and Actinomycetes, and the effect of BCBOF was more significant. In addition, both could significantly increase soil microbial activity
and diversity, and the effect of BCBOF was more significant. Field experiment showed that the control effects of BCBOF on red pepper in
Qingjiang and green pepper in Donghai were 46.9% and 62.5% respectively. Both had a certain effect of increasing the yield, with an increase
of 2.15 and 1.41 t/hm’ respectively. Therefore, BCBOF could effectively control pepper blight and promote pepper plant growth, which may be
related to its direct inhibition of pathogens, proliferation of disease-suppressing microorganisms, and improvement of microbial activity and di-
versity. Organic materials and microbial strains in BCBOF could help control diseases and improve soil microbial properties.
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Table 1 Characteristics of different organic fertilizers

fHLE K ARy , . W
Oreanic fertili Water pH Organic o % Total
reame lerttzer content // % matter // % ¢ ¢ nutrient // %
RIFHEZE Unripe sheep dung 329 7.26 32.8 1.82 1.68 2.37 5.87
FEFEREREA HUIE Pig manure and rice straw organic fertilizer 28.9 7.66 31.1 1.91 1.65 2.00 5.56
IEFAHLHE Carbon based organic fertilizer 31.4 7.18 34.5 2.86 1.29 3.29 7.44
RIEA YA ML Carbon based bioorganic fertilizer 314 7.18 34.5 2.86 1.29 3.29 7.44
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Fig.1 Effect of carbon based bioorganic fertilizer on the incidence of Phytophthora Blight and plant fresh weight
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Table 2 Effect of carbon based bioorganic fertilizer on the number of

soil pathogenic bacteria and beneficial microorganisms
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x10° copies/ g x10° CFU/g  x10° CFU/g  x10° CFU/g
CK 3.14+0.56 a  1.25+0.22b  2.48+0.64 b  4.07x0.48 a
BCOF 1.84+0.63 b  1.52+043 b  2.97+0.49 ab 4.74+0.63 a
BCBOF 091+0.28 ¢ 2.6420.35a  3.81x0.61 a  4.61+0.44 a
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Note ; Different lowercase letters in the same column indicated significant
difference between different treatments( P < 0.05)
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Table 3 Effect of carbon based bio organic fertilizer on soil microbial

carbon source utilization capacity

%:iment AWCD H k

CK 0.311+0.069 b 2.954+0.052 b 0.912+0.011 a
BCOF 0.463+0.052 a 3.122+0.043 a 0.925+0.008 a
BCBOF 0.503+0.048 a 3.133+0.051 a 0.930+£0.012 a

TE : RIS RNG FEIR AR b B ) 25 5 1325 (P<0.05)
Note ; Different lowercase letters in the same column indicated significant
difference between different treatments( P < 0.05)
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Fig.2 Effect of carbon based bioorganic fertilizer on the incidence rate and yield of green pepper blight in the East China sea
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Fig.3 Effect of carbon based bioorganic fertilizer on incidence rate and yield of red pepper blight in Huai’ an
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