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Effects of Different Fertilization on Fruit Maize Growth and Fertilizer Agronomic Utilization

Rate
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(1 Nanjing Institute of Vegetable Science, Nanjing 210042, China; 2 Jiangsu Provincial Key Lab of Solid Organic Waste
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Abstract: In order to study the effects of different fertilization on the growth of fruit maize and the fertilizer agronomic utilization
efficiency, the effects of different fertilization on the growth index, yield, quality, photosynthetic characteristics, soil enzyme activity
and fertilizer agronomic utilization rate of fruit maize were analyzed and compared through field plot experiments, in which five
treatments were designed: CK (no fertilizer), T1 (conventional fertilizer + conventional organic fertilizer), T2 (conventional fertilizer
+ bio-organic fertilizer), T3 (reduced fertilizer by 30% + bio-organic fertilizer), T4 (reduced fertilizer by 30% + bio-organic fertilizer
+ amino acid foliar fertilizer). The results showed that: 1) Compared with CK, maize yield, quality, photosynthetic characteristics and
soil enzyme activity increased under differewt fertilization treatments; 2) Compared with T1, maize height, stem diameter and SPAD
value of T2 increased by 11.91%, 5.07% and 5.25%, respectively; soluble protein, soluble sugar and Vc contents increased by 5.39%,
6.48% and 16.62% respectively; photosynthetic rate, stomatal conductance and transpiration rate of maize leaves increased by 3.44%,
4.22% and 16.19% respectively; 3) Under the reduced fertilizer application, compared to T3, the contents of promoted leaf
chlorophyll content, maize soluble sugar content, soil sucrose content and enzyme activity by 16.26%, 14.05% and 23.82%
respectively; the leaf intercellular CO, concentration of T4 increased redaced by 41.05%, and the agronomic utilization efficiencies
of N, P and K fertilizers increased by 71.10%, 146.25% and 146.25%, respectively. In conclusion, under the condition of reduced
fertilizer application, the combination of bio-organic fertilizer and amino acid foliar fertilizer can improve crop yield and quality, soil
invertase activity and fertilizer agronomic efficiency, which is worthy of field application.

Key words: Fruit maize; Fertilizer reduction; Bio-organic fertilizer; Amino acid foliar fertilizer; Fertilizer agronomic utilization rate
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Table 1  Fertilization methods of different treatments

Ak HLA AL
23 AL BE(CK) Rt JF A AT el
BRI AL FE(TT) 388 7 WA HLIE 6 000 kg/hm® +

45% AN 450 kg/hm?
YA HLIE 3 750 kg/hm® + 45% &
A8 450 kg/hm?

YA HUIEF30% ARG A9 A PLIE 3 750 kg/hm® + 45% &
ALH(T3) A8 315 kg/hm?

YA HUIE+30% L ARWE 4404 HLIE 3 750 kg/hm®+ 45% &
FE LRI RN FE(T4) BB 315 kg/hm® + ZFEER M i IE

A HLAE AL BE(T2)

1.4 MEMBEF*
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Fig. 1 Maize biomass under different treatments
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Fig. 2 Maize growth under different treatments
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Fig. 3 Maize qualities under different treatments
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Table 2 Maize photosynthetic characteristics under different treatments
Qb3 HOEAHER (umol/(m?s))  KALFJE (mmol/(m*s))  JifE] CO, ¥JE (mmol/(m*s)) 7% J#% 3 2R (mmol/(m*s) )
CK 26.58 £4.69 b 0.14+0.03 b 129.30+2530a 3.54+0.78b
T1 37.75+4.37 ab 0.24+0.05a 88.55+19.47 be 4.69 £0.43 ab
T2 39.05+5.56a 0.25+0.03 a 97.62 + 16.18 abc 545+123a
T3 34.03 +7.89 ab 0.20+0.02 a 116.09 £+ 6.89 ab 4.34+£0.81 ab
T4 41.50+6.76 a 0.25+0.04 a 68.43+13.30 ¢ 572+0.58a

T R ER A E AR (n = 3), [FIFIEER/NG T B R R R AN R S b B8] 22 5735 P<0.05 B3 KT-.
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Fig. 4 Soil enzyme activities under different treatments
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Table 3  Fertilizer agronomic utilization rates under different treatments

hb 3 Jite A 2 (kg/hm?) JIEUt} 2 (kg/hm?) FEkE AE s AEx AEp AEg
AHLIE el AN BEAE(P,05)  HIAR(K,0)  (kg/hm’)  (kgkg) (kerke)  (kekg)  (kelkg)
CK 0 0 0 0 0 8370.88 - - - -
T1 6000.00  450.00 233.70 160.50 116.10 1115558  5.46 1192 1735  23.99
T2 3750.00 450.00 237.75 147.38 112.50 11 088.84 5.46 11.43 18.44 24.16
T3 3750.00 315.00 151.13 127.13 92.25 9 704.85 3.60 8.83 10.49 14.46
T4 3750.00  315.00 217.50 127.13 92.25 1165583  7.52 1510 2584 3561
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