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Abstract; Over and imbalanced fertilization by farmers driven by pursuing high yield results in low fertilizer use
efficiency, and therefore influences sustainable utilization of farmland. Thus, develop a new tool to better nutrient
management and fertilization which is best suitable for China’ s agriculture is quite urgent. A new approach based
on crop yield responses and agronomic efficiency addresses all such concerns. The principles of nutrient management and
fertilizer recommendation was based on improved SSNM and QUEFTS model guided nutrient management , and integrated
consideration of balanced fertilization of all plant nutrients. The nutrient management principles were developed to
consolidate the complex and knowledge intensive information into simple deliverable computer software named
“Nutrient Expert” enabling local advisors rapidly implements this technology to ensure cost-effectively field specific
guidelines for fertilizer recommendations. The software only requires information that can be easily provided by
farmers or local expert. The user will get a package guideline on fertilizer management ( and more, such as
recommended plant density, attainable yield, the right application time suitable for his local condition) that are
tailored to his location and locally-available fertilizer sources after answering a set of simple questions. Multiple-site

field validation across larger area demonstrated that the easily grasped new approach based on crop yield responses
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and agronomic efficiency helps in strategizing appropriate management of nutrients leading to better yield and

profits,, nutrient use efficiency improvement and environmental protection.

Key words: crop yield responses; agronomic efficiency; Nutrient Expert; fertilizer recommendation
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Fig.1 Nitrogen, phosphorous and potassium uptake by maize plant simulated by QUEFTS model
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Fig.4 Interface of profit analysis of Nutrient Expert software for maize
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Fig.5 Grain yield and net profit with Nutrient Expert based fertilizer recommendation

[ (Note) ; FP—R R 1R jifi iE Farmer’ s practice; OPT-local— 4 i1 Jf %/ IE Local fertilizer recommendation; OPT — NE—&: F
Nutrient Expert & %% Rt 706 IE Nutrient Expert based fertilizer recommendation. E|HFRF4FEZEEZRABE (P >0.05) There

is no significant differences among treatments. ]

x1 FRFHEEAXNFORUALEHRE

Table 1 Apparent nutrient balance as influenced by different nutrient management practices

AR IR BER AT
HEHR RPR g Mean fertilizer appl. rate  Crop nutrient removal Nutrient balance
Experimental Observation 1 et (ke/b) (ke/b) (ke/bm)
site No.
N P,0, K0 N P,0, K0 N P,0, K,0
W4k 33 OPT-NE 135 52 60 84 33 18 51 19 4
Hebei FP 235 6 0 83 31 17 152 -25  -17
g 60 OPT-NE 145 51 61 105 47 4 40 4 19
Henan FP 251 4 5 100 47 31 151  -43 -2
Wz 25 OPT-NE 140 51 61 73 36 21 67 15 40
Shandong OPT-local 240 51 61 69 36 18 171 15 43
FP 271 52 4 71 35 19 200 17 23
i 11 OPT-NE 144 53 51 102 45 30 4 8 21
Shanxi OPT-local 200 60 75 101 45 28 99 15 47
FP 226 61 25 103 44 29 123 17 -4

1 (Note) : FErRW P4 = ML R - This 08 E£ R Apparent nutrient removal = Fertilizer application rate — Nutrient removal by grain. FP—
R BB EAR Farmers® practice; OPT-local— 243 FHE AE Local fertilizer recommendation; OPT — NE—2%t F Nutrient Expert & 5 R S AL

Nutrient Expert based fertilizer recommendation.
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