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Abstract: Researches on abundance-deficiency index (ADI) of soil nitrogen for potato (SNFP) and appropriate nitrogen
fertilizer application rate (ANFAR) conducted in China since the 1980s were systematically summarized. The results showed
that ADI of SNFP and ANFAR in China had appeared rising trend in 30 years. There were considerable differences in their
ADI of SNFP in different regions, and ADI of soil alkaline hydrolysis nitrogen and the total nitrogen for potato for 90% relative
yield (RY) of the complete nutrients treatment except nitrogen (TCNTEN) changed from 119 to 262 mg/kg and 1.2-2.2 g/kg.
Except Inner Mongolia, Fujian and Chongging, researches on ADI of SNFP in China had many blank regions. Soil N
deficiency for potato in China were common, and the abundance-deficiency levels of SNFP focused on the comparatively
low level 3-5, and most RYs of TCNTEN were between 60%-90%. For research on ADI of soil nutrient, the numbers of trial

sites should not be too few, and using extrapolating data for the high-end and low-end of ADI should be careful and
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indicated. ANFAR for different abundance-deficiency levels of SNFP could be determined with methods of nutrient balance

and dissimilar subtraction of soil fertility. ANFAR and the abundance- deficiency level of SNFP are linear negative

correlation. ANFAR and the yield goal are linear positive correlation. When the nitrogen fertilizer use efficiency in current
season is 40% and the target yield is 15.0-60.0 t/ha, ANFAR for the SNFP abundance-deficiency level 1-7 from high to low
are 0-0, 23-90, 45-180, 68-270, 90-360, 113-450 and 135-540 kg/ha, respectively.

Key Words: soil testing and fertilizer recommendation; soil nutrient; alkaline hydrolysis nitrogen; total nitrogen;

abundance-deficiency index; fertilizer application rate
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Table 1 Regression equation between soil nitrogen content and relative yield of complete nutrients treatment except

nitrogen for potato in five regions of China

PERB(R) B (mg/kg) o
e T memine P
(i A (g/kg
<k QIEpRE K RCO I <
Determination Alkaline hydrolysis
Region Regression equation Sample Relative ~ Reference
coefficient nitrogen
number yield
(Or F value) (Or total nitrogen)

A4 Hohhot JO y = 177.4EXP (-74.4/x) [1]
- FIA4E Hohhot (DO A y = 166.3EXP (-0.8/x) [1]
BHILIFE#E Yinshan mountain south foothill A ¥y =27.56Lnx + 77.38 0.459" 96 [2]
BHILAL#E Yinshan mountain north foothill A ¥y =25.1Lnx + 70.67 0.246 3" 198 [3]
M [E B Guyang, Inner Mongolia© A y=33.364Lnx + 77.39 0.755" 24 [4]
W55 B Guyang, Inner Mongolia A y =33.279Lnx + 84.783 0.641" 22 [5]
NS DU i Siziwang banner, Inner Mongolia A y = 31.89Lnx + 86.6 0.758 5" 14 0.3~1.2 40~95 [6]
H L} Shandan, Gansu© y =44.568Lny — 122.95 0.975 1" 14 48~129 [7]
il EIR Zhuanglang, Gansu y=37.81Lnx - 93.872 0.760 4~ 27 40~143 45~96 [8]
[P % Shangluo, Shaanxi y =30.515Lnx — 59.65 0.942 1" 76 60~170 60~100 [9]
PG ‘% FE Ankang, Shaanxi y =32.102Lnx - 86.364 0.5916" 32 22~85 [10]
K Chongqing y =45.775Lnx — 148.59 0.401 9~ 21 90~200 40~95 [11]
i Fujian O y=1891Lnx - 15.24 57.57 5 88 20~270 40~95 [12]
A Gutian, Fujian <& vy =24.475Lnx - 40.034 0.933 3" 10 74~197 60~90 [13]
7 F 4 Nanan, Fujian & y=29.149 8Lnx - 59.8603  10.83" % 28 49~159 40~90 [14]

I OFR 20 2 80AEUIIFTE R, OFORMEMA I, AFIRER, OFRARM, wFoRFH. TH.

Note: [] indicates the results in 1980s, © indicates irrigated farmland, A indicates total nitrogen, < indicates winter cropping, ¥« indicates F value.

The same below.
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Table 2 Abundance—deficiency indices of soil alkaline hydrolysis nitrogen (mg/kg)

[or total nitrogen (g/kg)] for potato in five regions of China

5 Level
7 5 4 3 2 1
B Region X (%) Relative yield

<50 50~60 60~70 70~80 80~90 90~100 =100
IEFHEHEE Hohhot (O <59 59~69 69~80 80~94 94~110 110~130 =130
IR 4 Hohhot (JO A <0.7 0.7~0.8 0.8~0.9 0.9~1.1 1.1~1.3 1.3~1.6 =1.6
BH 1L 7 Yinshan mountain south foothill A <04 0.4~0.6 0.6~0.8 0.8~1.1 1.1~1.6 1.6~2.3 =273
BH 1AL Yinshan mountain north foothill A <0.5 0.5~0.7 0.7~1.0 1.0~1.5 1.5~2.2 2.2~3.3 =33
NS [ B Guyang, Tnner Mongolia© A <05 0.5~0.6 0.6~0.8 0.8~1.1 1.1~1.5 1.5~2.0 =20
N5 [ B Guyang, Tnner Mongolia A <04 0.4~0.5 0.5~0.7 0.7~0.9 0.9~1.2 1.2~1.6 =1.6
N B2 DU T-F i Siziwang banner, Inner Mongolia A~ < 0.4 0.4~0.5 0.5~0.6 0.6~0.9 0.9~1.2 1.2~1.6 =16
TR 15} Shandan,Gansu © <49 49~61 61~76 76~95 95~119 119~149 =149
HF IR Zhuanglang, Gansu <45 45~59 59~77 77~100 100~130 130~169 =169
[ P4 7% Shangluo,Shaanxi <51 51~70 70~98 98~135 135~188 =188
PG 2B Ankang, Shaanxi <70 70~96 96~131 131~179 179~244 =244
K Chongqing <71 77~96 96~119 119~148 148~184 184~229 =229
HEHE Fujian O <32 32~54 54~91 91~154 154~262 262~444 =444
fad H Gutian, Fujian & <60 60~90 90~135 135~203 =203
@52 Nanan, Fujian O <44 44~62 62~87 87~122 122~171 =171

TE: R R MR .

Note: Underlined data is extrapolated data.
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Table 3 Appropriate nitrogen application rate in soils with different abundance—deficiency
levels for potato in China (N, kg/ha)

2259 Level 7 6 5 4 3 2 1
HAzrr= 4t (/hm?)
Target yield (t/ha) *HX'JA’% i(.%) <50 50~60 60~70 70~80 80~90 90~100 =100
Relative yield

A =108 90 72 54 36 18 0

15.0 B =135 113 90 68 45 23 0
C =180 150 120 90 60 30 0

A =162 135 108 81 54 27 0

225 B =203 169 135 101 68 34 0
C =270 225 180 135 90 45 0

A =216 180 144 108 72 36 0

30.0 B =270 225 180 135 90 45 0
C =360 301 239 180 121 59 0

A =270 225 180 135 90 45 0

375 B =338 281 225 169 113 56 0
C =450 376 299 225 151 74 0

A =324 270 216 162 108 54 0

45.0 B =405 338 270 203 135 68 0
C =540 451 359 270 181 89 0

A =378 315 252 189 126 63 0

525 B =473 394 315 236 158 79 0
C =630 526 419 315 211 104 0

A =432 360 288 216 144 72 0

60.0 B =540 450 360 270 180 90 0
C =720 601 479 360 241 119 0

W AL BAICHERR AN Y BRI R R 50%, 40%F130%.

Note: A, B and C indicate 50%, 40% and 30% of nitrogen fertilizer use efficiency in current season, respectively.
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