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Effects of Fertilizer Reduction Combined with Microbial Agent Application on Growth and

Soil Fertility of Fresh Corn

FANG Cheng', YUE Mingcan', WANG Dongsheng?®, LI Weiming?, XU Li', CHEN Xiaoyun', JIAO Jiaguo'"

(1 College of Resources and Environmental Sciences, Nanjing Agricultural University/Jiangsu Collaborative Innovation Center
for Organic Solid Waste Recycling, Nanjing 210095, China; 2 Nanjing Institute of Vegetable Science, Nanjing 210042, China)

Abstract: In this study, the effects of reduced chemical fertilizers combined with effective microbial (EM) agents application on
the yield and quality of fresh corn and soil property were evaluated. The designed treatments include: no fertilizer (CK), full
chemical fertilizer application according to local fertilizer application rate (CF); 60% chemical fertilizer application (RCF); 60%
chemical fertilizer application combined with EM agents application (RCF+EM); 60% chemical fertilizer application combined
with water (RCF+W). The results showed that fresh corn yield was higher under the RCF+EM treatment than that under the CF
treatment, although the difference was not significant (P>0.05); The soluble sugar, soluble protein and vitamin C contents in fresh
corn were higher under RCF+EM treatment than those under CF treatment, especially the soluble protein, which was significantly
higher, with 11.79% higher than that under CF treatment (P<0.05); pH, organic matter, available nutrients and microbial carbon
and nitrogen in the soil were also increased under the RCF+EM treatment compared to that under the CF treatment, and pH,
available potassium and soil microbial biomass nitrogen were 20.08%, 15.81% and 59.96% higher under the RCF+EM treatment
than those under the CF treatment (P<0.05). The number of fungi in the soil under RCF+EM treatment was significantly lower
than that under CF treatment, while the number of bacteria and actinomycetes were significantly higher, with 153.42% and
124.17% increment respectively compared to the CF treatment. Therefore, the treatment with 60% chemical fertilizer application
combined with EM agents can achieve the same yield of fresh corn as the full chemical fertilizer application treatment, meanwhile
significantly improve the fresh corn quality and promote soil fertility and the number of soil microbial.

Key words: Fertilizer application; EM microbial agent; Yield; Quality; Soil nutrient; Soil microbial quantity
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Table 1 Effects of different treatments on growth and yield of fresh corn

b 25 (cm) PR (m) SPAD HRE (g P4 (t/hm?)
CK 2.11+0.06b 0.82+0.07b 42.08+5.56b 206.49 +£11.63 ¢ 10.55+0.16d
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Effects of different treatments on fruit quality of fresh corn
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Table 2  Effects of different treatments on soil physiochemical properties of fresh corn

Ab pH UL e e Tl A 2L R AR
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
CK 491+0.18b 15.74+3.06a  0.99+0.04b 0.47+0.03b 92,58 +5.23b 48.53+£1520c 14442+ 1436¢
CF 473+0.08b 1648=+556a 1.29+0.02a 080+0.06a 103.71+2443ab  75.14+20.01ab  169.87+8.26b
RCF  494+0.17b 17.66+051a 1.16+£0.17ab 0.74+0.04a 95.80+1.21b 68.58+1.54bc 18531198 ab
RCF+EM 5.68+0.30a 2488+840a 1.12+0.12ab 0.71+0.04a 120.35+8.05a 95.58 +0.34 a 196.74 + 8.96 a
RCF+W  491+026b 17.77+137a 1.18+0.13ab 0.73+0.15a 97.81+1.61b 68.83 £ 10.18 bc  184.02+4.12 ab
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Fig. 2 Effects of different treatments on soil microbial biomass C and N of fresh corn
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Table 3  Effects of different treatments on soil microbial population
of fresh corn

b3 AT =i} R TR
(x107 cfu/g) (x10" cfu/g) (x10° cfu/g)
CK 0.88+0.39b 1.64 £ 0.38 be 091+0.16b
CF 1.61+032b 3.63+1.17a 1.84+£0.52b
RCF 1.48+0.79b 2.85+0.96 ab 2.28+042b
RCF+EM 4.08+0.73 a 0.78+0.15¢ 4.08+1.02a
RCF+W 1.18£041b 2.54£0.53 ab 234+1.00b
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