T E AR R 2R 2024,29(11):170-178
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

it EREKIER,ERE B ZHE RS, XE, &R, EFE.NGE. REFELHERFREGTEEERERARI]. PERLKRFFR, 2024,
29(11):170-178.

SUN Hongren, WANG Xianguo, ZHANG Yunlong, WANG Zhenguo, Baiyilatu, ZHANG Guihua, WEN Feng, JIN Xiaoguang, BAO Xuelian, LIU Weichun.
Study on the abundance-deficiency index of buckwheat soil K and appropriate K application rates in ChinalJ]. Journal of China Agricultural University, 2024,
29(11):170-178.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 11. 17

REFETHAE RIS RTNEE R ETR

wELT EREY KzA' ERE® BB’ KE L X &
Rt BEE® AR’
(1. E A K2 BOLRE S5 AR B, JL 5T 1001935
2. JEIL TR MBL =W T, N 52 BT 0280155
3. AR TEAR M B A o, S R 028200

B E OAASABRELEAEFRIARRERILA G, LT E &R A& 2001—2023 4 & B 3R A4 8948 % L
BRI EIERMATEF AWESE LT AT AR FEMA U AR R R RIBEES RS
AR LT EAN FFE LR AT AT ST EFTE KA LR F RS RARF 7 £k
WA ST RAT B RA RS FE- A ZBEHEAAX,HERE BARSE RRRAANRNEEL TR
Rl F 628 LM R LB THAF T, ERAV . ABR LS LRMANZF5 LB AT LFETE T RS
A % y=14.008 In(ax) +23. 513 Fo y=14. 445 In(2) +45. 649, KB FK & LR KA H 16 R FHIGAFIRKRA =
236,=>116~236,>57~116,=>28~57 ,=14~28 2 <14 mg/kg, L 247 5% 1—6 & F B I AFIR K H =44 =22~
44 .>11~22 =>6~11,=3~6 4 <3 g/kg. % 5 % B 4= % £ 0.90~3.75 t/hm* 47 fe 4] F F3% 2 A4 40%~60%
WL AT E AR F 1 —6 B LA AT B E 5 A H 0.7~42 . 14~84 ,20~127 . 27~169 4= 34~211 kg/hm*; 47
e A) A 2 A 60% .55% .50% 45% A= 40% 44 iE 5647 & 38 B 4R K % 0~141.0~153,0~169,0~188 A= 0~211 kg/
hm?; B 4% % & % 0.90.1.50.,2. 25.3. 00 #= 3. 75 t/hm? 84 i& & 4647 & 56 B £ 5] A 0~51,0~84 .0~127 ,0~169 F= 0~

211 kg/hm’,
KEEE A& M iaehe; EiEakady, L3 A4T, FEIEAR AR E
hE4SES  S153.6;S519 XEHS 1007-4333(2024)11-0170-09 XEPRERL A

Study on the abundance-deficiency index of buckwheat soil K
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Abstract In order to establish a recommended fertilization system based on the abundance-deficiency
index of buckwheat soil K, CNKI articles related to buckwheat K fertilization in China since 2001-2023, and

the data of soil available K (SAK) and soil total K (STK), as well as the yield for K application treatment and
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without K fertilizer treatments (KFT) were extracted. Using the method of integrating scattered experimental
data, two regression equations were established between the relative yield (RY) of buckwheat without KFT and
the content of SAK and STK in China. The improvement plan for soil nutrient abundance-deficiency grading was
adopted to classify the content of SAK and STK. Using the new application formula based on the methods of
nutrient balance and projected yield minus soil fertility yield, the AKAR for buckwheat in different soil fertility
levels under different target yields (TY) and fertilizer use efficiency (FUE) was calculated. The results showed
that the RY of buckwheat without KFT and the content of SAK and STK in China are as follows: y=14.008In(x)
+23.513 and y=14.445In(x) +45.649, respectively. The ADI of SAK for buckwheat in China for the 1% to 6"
level were =236, =116-236, =57-116, =28-57, =14-28 and <14 mg/kg, respectively. The ADI of STK for
buckwheat in China for the 1% to 6" level were =44, =>=22-44, >11-22, >6-11, >=3-6 and <3 g/kg,
respectively. When the TY of buckwheat was 0.90-3. 75 t/hm?, the FUE of K was 40%-60%, and the soil K
abundance-deficiency level (ADL) was from 1% to 6", the AKAR for ADL from 1% to 6" were 0, 7-42, 14-84,
20-127, 27-169 and 34-211 kg/hm?, respectively. The AKAR for FUE of K as 60%, 55%, 50%, 45% and 40%
are 0-141, 0-153, 0-169, 0-188 and 0-211 kg/hm?, respectively. The AKAR for target yields of 0.90, 1.50,
2.25, 3.00 and 3. 75 t/hm® are 0-51, 0-84, 0-127, 0-169 and 0-211 kg/hm?, respectively.

Keywords buckwheat; soil testing and fertilizer recommendation; soil available K; soil total K; abundance-

deficiency index; fertilizer application rate
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Fig. 1 Regression relation between the relative yield without K fertilizer treatment and soil K for buckwheat in China
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Table 1 The abundance-deficiency index of soil K for buckwheat in China

i { F8H5 Index

Item 6(<70%) 5(70%~80%) 4(70%~80%) 3(80%~90%)  2(90%~100%) 1(=100%)
AT/ (mg/kg)
AT mETES <14 >14~28 >928~57 =>57~116 =>116~236 =236
Soil available K
440/ (g/kg)
eI <3 >3~6 =611 =11~22 >020-44 =44
Soil total K

TE T A 6~ 1 R - S0 2 = RGN A SR Ak B X 77 ek Al T a2k O MR

Note: Column 6-1 represent the abundance-deficiency level of soil K and relative yield of buckwheat without K fertilizer treatments. Underlined

data is extrapolated data.
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Table 2 Appropriate K application rates of different abundance-deficiency level soils under different target yields and different

fertilizer use efficiency for buckwheat in China

BRI R/ %

H #5712/ (t/hm®) N
K fertilizer use

6 B R 5/ (kg/hm™)
Appropriate K application rates

Target yield

efficiency 6 4 3 2 1

60 =34 27 20 14 7 0

55 =37 30 22 15 7 0

0.90 50 =41 32 24 16 8 0
45 =45 36 27 18 9 0

40 =51 41 30 20 10 0

50 =56 45 34 23 11 0

45 =61 49 37 25 12 0

1.50 40 =68 54 41 27 14 0
50 =75 60 45 30 15 0

45 =84 68 51 34 17 0

40 =84 68 51 34 17 0

50 =92 74 55 37 18 0

2.25 45 =101 81 61 41 20 0
40 =113 90 68 45 23 0

50 =127 101 76 51 25 0

45 =113 90 68 45 23 0

40 =123 98 74 49 25 0

3.00 50 =135 108 81 54 27 0
45 =150 120 90 60 30 0

40 =169 5 101 68 34 0

50 =141 113 84 56 28 0

45 =153 123 92 61 31 0

3.75 40 =169 5 101 68 34 0
50 =188 150 113 75 38 0

45 =211 169 127 84 42 0

TE 0 E 2 6~1 378 T 3e8 28 F 5

Note: Column 6-1 represent the abundance-deficiency level of soil K.
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H80~200 mg/kg, AFEEMF LA N 116 mg/kg, 5
T RS E SERN
B A g A i b R X 7 e 100 %6 X
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