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Preliminary study on abundance—deficiency index of soil
nitrogen and appropriate N application rates for grapes in
China
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Abstract To lay a theoretical basis for grapes soil testing and fertilizer recommendation in China, this study
retrieved literature on grapes N fertilization in China, extracted the data of soil organic matter(SOM) , total
nitrogen, alkaline hydrolysis nitrogen (SAHN) , as well as the yield for N deficiency and N application
treatments. A new study method for recommended fertilization system of crop based on soil nutrient
abundance and deficiency index (ADI) were employed to investigate the ADI of soil nitrogen and the
appropriate N application rates (ANAR) for grapes in China. The results showed that: The ADI of SOM for
the 1" to 8" level were =75, 36-75, 17-36, 8-17, 4-8, 2-4, 1-2 and <C1 g/kg, respectively; The ADI of
SAHN for grapes in China for the 1* to 8" level were =288, 158-288, 87-158, 48-87, 26-48, 15-26, 8-15
and <<8 mg/kg, respectively; When the N fertilizer utilization efficiency was 30%-50%, and the yield target
of grapes was 15.0-60. 0 t/hm?, the ANAR for the soil N abundance and deficiency levels of from 1 to 8"
were 0, 14-90, 27-180, 41-270, 54-360, 68-450, 81-540 and 95-630 kg/hm?, respectively. This study
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established the system of recommended N application rates for grapes in China based on ADI of soil

nitrogen and provided scientific basis for soil testing and N fertilizer recommendation of grapes in China.

Keywords

China; grapes; soil testing and fertilizer recommendation; alkaline hydrolysis nitrogen; total

nitrogen; organic matter; abundance-deficiency index; fertilizer application rate
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Fig. 1 Regression relation between the relative yield without N fertilizer treatment and soil nitrogen for grapes in China
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Table 1 The abundance-deficiency index of soil nitrogen for grapes in China

2] Level

5 F5 Index

8(<40) 7(40~50) 6(50~60) 5(60~70) 4(70~80) 3(80~90) 2(90~100) 1(=100)

Tl i 5 0T #2430/ (mg/kg) Alkaline

8~15
hydrolysis nitrogen mass fraction N

48~87  87~158 =288

15~26 26~48 158~288

A PR T > K/ (g kg

Organic matter mass {raction

4~8 8§~17  17~36 36~75 =75

2~4

T R I S AMERE o 155 R AR XS D

Note: Underlined data is extrapolated data. Data in parentheses are relative yields, % .
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Table 2 Appropriate N application rate of different abundance-deficiency level soils under different target yields and different

fertilizer use efficiency for grapes in China

77 i /(/hm?) L E N Jiti & &/ (kg/hm*) N application rates
Target yield N fertilizer use efficiency >3 7 6 5 4 3 2 1
50 =95 81 67.5 54 41 27 14 0
45 =105 90 75 60 45 30 15 0
15.0 40 =118 101 84 68 51 34 17 0
35 =135 116 96 7 58 39 19 0
30 =158 135 113 90 68 45 23 0
50 =142 122 101 81 61 41 20 0
45 =158 135 113 90 68 45 23 0
22.5 40 =177 152 127 101 76 51 25 0
35 =203 174 145 116 87 58 29 0
30 =236 203 169 135 101 68 34 0
50 =189 162 135 108 81 54 27 0
45 =210 180 150 120 90 60 30 0
30.0 40 =236 203 169 135 101 68 34 0
35 =270 231 193 154 116 77 39 0
30 =315 270 225 180 135 90 45 0
50 =236 203 169 135 101 68 34 0
45 =263 225 188 150 113 75 38 0
37.5 40 =295 253 211 169 127 84 42 0
35 =338 289 241 193 145 96 48 0
30 =394 338 281 225 169 113 56 0
50 =284 243 203 162 122 81 41 0
45 =315 270 225 180 135 90 45 0
45.0
40 =354 304 253 203 152 101 51 0
35 =405 347 289 232 174 116 58 0
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F2 (8
H kg7 8 /(t/hm?) SUIRF =/ % Jiti /& 4 / (kg/hm*) N application rates
Target yield N fertilizer use efficiency >3 7 6 5 4 3 2 1
30 =473 405 338 270 203 135 68 0
50 =331 284 236 189 142 95 47 0
45 =368 315 263 210 158 105 53 0
52.5 40 =413 354 295 236 177 118 59 0
35 =473 405 338 270 203 135 68 0
30 =551 473 394 315 236 158 79 0
50 =378 324 270 216 162 108 54 0
45 =420 360 300 240 180 120 60 0
60.0 40 =473 405 338 270 203 135 68 0
35 =540 463 386 309 231 154 77 0
30 =630 540 450 360 270 180 90 0

TE A 8~1 4R IR R 8900

Note: Column 8-1 represent the abundance-deficiency level of soil nitrogen.
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