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Effect study on sunflower nutrient expert system for fertilization recommendation
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Abstract: To improve the Sunflower Nutrient Expert System, and to facilitate large—scale application, 84 field
experiments were carried out from 2017 to 2019 which covered the main sunflower producing areas in China. The ef-
ficiency of saving fertilizer, increasing yield, nutrient recovery and economic benefits of sunflower nutrient expert
system were analyzed and compared with farmer accustomed fertilization. Results showed that the recommended nu-
trient rate of sunflower nutrient expert (NE) were 7 kg/hm’ less nitrogen (N), and 23 kg/hm® less phosphorus
(P,0,) than farmer’s practice fertilization (FP). Thus the fertilization was more optimized and reasonable. NE pro-
duced an average yield increase of 293.1 kg/hm®compared with FP fertilization, with yield increase rate of 8.4%.
The yield response of NE nitrogen, phosphorus and potassium increased significantly compared with FP. Compared
with FP, the economic benefit RMB of NE increased by 1754.4 yuan/hm’.The agronomic efficiency of N and P rec-
ommended for NE fertilization increased by 1.7 and 3.6 kg/kg compared with FP. Compared with FP, NE improved
NPK RE by 8.7, 6.1 and 6.0 percentage points, respectively. It can be seen that sunflower nutrient expert system
has the good effect of saving nitrogen and phosphorus fertilizer, increasing yield, economic efficiency improvement
and improving nutrient recovery. Sunflower nutrient expert system can be used to recommend fertilization in sun-
flower production areas.
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Table 1 Soil characteristics of test plot(n=84)

TH Item il Range SEHI{H Mean {i 25t 50 & 75
pH 6.57~12.7 8.4 8.2 8.5 8.7
T HEA B Soil organic matter /(g/kg) 6.1~43.2 16.9 10.6 14.1 20.1
5% Mineral N /(mg/kg) 16.1~170.5 68.8 449 65.6 84.5
A3 Available P /(mg/kg) 5.5~44.7 14.7 9.3 13.4 18.2
AL Available K /(mg/kg) 53~486 154 116 143 167

B B REA T 75 A ] H 8RR DX B0 84 T S8 . Ik 25t H 50 5 75 23 SR e DU A5 BT, A5 BONER 1] AR U HEZE 5 25% . 50% il

75% HBUE

Note: Data is from the 84 experiments covered the whole sunflower planting areas in China. 25", 50" and 75" represent values ranking at the 25%, 50%

and 75% in the quartile
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Table 2 Comparison of fertilizer application rate between NE and FP /(kg/hm?)
NE #2437 4% A&t NE nutrient input FP 3%/34% A& FP nutrient input A=FP - NE
N P,0, K,0 N P,0, K,0 N P,0, K,0
JUFE Range 69~225 48~135 60~150 51~240 54~173 0~135 -63~34 -42~54 ~150~65
S {EH Mean 176 95 95 183 118 23 7 23 -72
fik 25m 165 90 75 179 104 0 -4 9 -90
w5 180 90 90 192 138 0 12 31 -75
= 750 200 107 114 192 138 45 15 48 -69

Bk B A A [ ) H SRR XY 84 TS5 . NE AR ] H 355205 T FRUEAE M AT AL B s FP ARFR AR T 159 F e sl 4 1 5 41K 25
500 i 75 4 B U A EC T (B T i M UHEFE SR 25% . 50% F1 75% (¥
Note: Data is from the 84 experiments covered the whole sunflower planting areas in China. NE represents nutrient expert system for sunflower; FP repre-

sents farmer accustomed fertilization; 25", 50" and 75™ represent values ranking at the 25%, 50% and 75% in the quartile

R3 FNEREE(NE)ERESKRIGR(FP)EEERT L

Table 3 Comparison of fertilizer application rate between NE and FP

SH IS0 H 5L Jiti A /(kg N/hm?) JtiH i / (kg P,05/hm?) AT / (kg K,0/hm?)
Lem Numbers of the N application P application K application
experiments NE FP A NE FP A NE FP A
M ZET Inner Mongolia 36 180 194 -14 94 130 -36 88 10 78
Pk Northwest 22 181 181 0 101 111 -10 103 19 84
424t North China 11 174 183 -9 94 113 -19 90 45 45
Zt Northeast 15 160 160 0 91 103 -13 100 41 59
h# Oil sunflower 11 173 166 7 99 112 -13 107 22 85
f19 Confectionary sunflower 73 176 186 -10 95 119 -24 93 23 70
G All 84 176 183 -7 95 118 -23 95 23 72

TE : NEAUSR ) B 389000 L SMEAE R I AL AL B s FPAUFRAR R ST A FH At sl b B AU 2EME, FIA=NE - FP

Note: NE represents nutrient expert system for sunflower; FP represents farmer accustomed fertilization; A =NE - FP
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Table 4 Comparison of yield between NE and FP

ZH HEAKL SFHIH i 22 f/MH o N ()
ﬂi 25th ':F‘ 50t 5 75t
Parameter No. Mean SD Min Max
NE "t /(kg/hm?)
84 40743 1254.2 1236.2 2981.9 4260.0 5074.1 6554.6
Yield from NE
FP 74t /(kg/hm?)
84 3783.0 1203.6 1212.2 2878.3 3969.4 4694.1 6135.7
Yield from FP
A (FP — NE) /(kg/hm?) 84 291.3 241.5 -11.7 134.6 231.9 385.6 1471.4
A (FP-NE) /% 84 8.4 6.8 -0.4 33 6.5 11.8 30.8
E : NEAURR ) B 389000 % G TE R AL AL BE s FPACZAR R ST 1A FH Ak sl b B AU 2R, BlA= FP - NE
Note: NE represents nutrient expert system for sunflower; FP represents farmer accustomed fertilization; A= FP - NE
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Note: NE represents nutrient expert system for sunflower; FP represents

farmer accustomed fertilization
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Fig.1 Comparison of yield between NE and FP
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FP 7= (B 5 35 38, 3% i B2 o8 1765~2195 kg/hm?,
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Note: NE represents nutrient expert system for sunflower; FP represents
farmer accustomed fertilization; YR: yield response; N, P, K: nitrogen,

phosphorus and potassium
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Fig.2 Comparison of yield response between NE and FP
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Table 5 Comparison of economic benefits between NE and FP

o i TR A P f CRGE
Lo Yield /(kg/hm?) TFC /(yuan/hm?) Output /(yuan/hm?) GRF /(yuan/hm?)
NE FP A NE FP A NE FP A NE FP A
M5 Inner Mongolia 4713 4442 271 1650 1502 148 32988 31093 1895 31338 29591 1747
PGt Northwest 4252 3897 355 1759 1400 359 26093 23898 2195 24334 22498 1836
424t North China 3251 2999 252 1628 1540 88 22756 20992 1765 21128 19451 1677
754t Northeast 2886 2610 276 1605 1381 224 20200 18267 1933 18595 16886 1709
2% 0il sunflower 3672 3382 291 1733 1351 382 18361 16908 1453 16628 15557 1071
3% Confectionary sunflower 4135 3844 291 1658 1475 183 28945 26905 2040 27287 25430 1857
FrF All 4074 3783 291 1668 1459 209 27559 25595 1963 25891 24137 1754
2.4 NE¥FHERERRIREENFTSFAN 60 - Wk mE
RILE 55, 487
241 RFHE WRORFERAD RN €| -
JE AR 2 55 73 BT BE 1 I A A RL ™ i, 2 it A 1 7 5 ;'; 326
A PEBL, J e 0 SR 96 43 0 7 R = e
/N. NE 4B E B RIER A SRR 55 4. 4.6, 0 $ 201 - .
4.9 kg/kg, BRI A RCR B FP I 1. 7 A0 10 -
3.6 kg/kg(K3), 0- . ;
N P K
4 [EIENERENDS FP A5 5 EK b

PR AR [(kg/ke)

K
3 NE5FP @ B iR AR E AR F R R b
Fig. 3 Comparison of agronomic efficiency (AE) between
NE and FP
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Fig. 4 Comparison of RE between NE and FP
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