201844 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 55049 % 55 4

doi:10.6041/j. issn. 1000-1298.2018. 04. 007
ET B SME/NZR[HEMNTREERNIZITSIRE

BEK HHW ZLEE OMIFE = o HEH
(1P K2 T2 BE, K4 030801 ; 2. b st &Rl f5 B ARBFZE s .0, JEE 100097 ;
3. b s A R e dE A FR WS L, db st 100097 )

FEE XA /N R T 0T 38 it UL AR 15 R S BUIL R R T 3 AR 0y (0] 8, 45 & H Al LE /N 2238 18 i 72 rb D IR
it B NEAE M 28 48 1 BUAR L AT T T HERIHL B 2 T AT B R 52 BURS A AT R BUIE 1 B R B 5%, R T /N RS o X
TR IE AL, BIEHLR LA B 3 AL RS MR LA 5] 52 BURE MEXT AT, LA RTK — GNSS 452 e H1L 3 1y
Al 3 B Sy B, 38 3o Wk e 3R Ge 9K sl HE N AL AR XCR] 45 F V) 5 V8 TRt , SR T PID 44 il HEAE il 4% 1 5 22 447 3¢
ST ST I VC T, KBRS 4 e R A H . H DR IR A T B AR IE IR N 200 ke/hm® | 7R 4T Bk
BES 5 km/h i 38 JE AL BE 58 U AT PR 3B NEVE ML , SLE X AT AR R 25 7E + 6 cm DL JEE R 25 /N T 9% , W] i 2
Szl A e 3R BRAEUIE AL 2 2 UIE AR, B 2 WG T 25 kg 7247, /NAE B I 7 486. 5 kg o .

KEWR: NE; WIB NN B3 PID #6; KL AT

hESES: S224.22 MEAARIRAD : A NERHS: 1000-1298(2018)04-0060-08

Design and Experiment of Deep Fertilizer Applicator Based on
Autonomous Navigation for Precise Row-following
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(1. College of Engineering, Shanxi Agricultural University, Taigu 030801, China
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Abstract. Broadcasting application of nitrogen at returning green stage results in ammonia volatilization
and low nitrogen use efficiency. At present, the mechanized topdressing equipment is lacking in China,
the precise fertilizer deep applicator was designed to meet the demand of mechanized subsurface
topdressing fertilization for wheat, the precise row-following and accurate deep fertilizing method were
studied based on autonomous navigation system. The applicator was driven by tractor mounted with
autonomous navigation system to realize specific row-following operation, the speed of applicator was
resolved by taking advantage of RTK — GNSS technology, the fertilizer application was driven by hydraulic
system, double-disc opener opened a ditch to realize deep fertilizing, closed-loop PID control system was
used to control motor speed and realize real-time rotation rate adjustment to achieve accurately control
fertilizer amount. Field experiments were conducted to examine the performance of applicator, results
indicated that: when the fertilizer amount was preseted to be 200 kg/hm”, tractor speed at 5 km/h, the
row-following deviation within =6 cm, the dynamic deviation of fertilizer amount deviation within 9% |,
which met the practical demand; compared with broadcasting application by fertilizer distributor, the
amount of nitrogen was decreased by 25 kg/hm’, grain yield was increased by 486.5 kg/hm’. The
applicator could achieve precise deep topdressing fertilization for wheat and be equipped for precision
agriculture.
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Deviation of applicator row-following operation
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Tab.1 Consistency measurement results of each row fertilizer amount

Wik IE e, R/ HENE &/ (kg-min ~") I B, AR
mm (rmin~") i1 5 2 56 3 T4 4 5 5 H4t 6 47  (kgomin~') (kgr™') RE/%
12 15 0.173 0.187 0. 189 0. 190 0.179 0. 180 0.174 0.182 0.012 3.9
12 25 0.267 0.283 0.280 0.291 0.269 0.275 0.269 0.276 0.011 3.2
12 30 0.314 0.331 0.330 0.334 0.316 0.312 0.315 0.322 0.011 2.9
15 15 0.253 0.263 0.268 0. 270 0. 265 0. 265 0.260 0. 263 0.018 2.1
15 25 0. 406 0.418 0.417 0.421 0. 409 0.413 0. 406 0.413 0.017 1.5
15 30 0.478 0.493 0. 495 0. 492 0.481 0.484 0.483 0.487 0.016 1.4
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Field experiments
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Tab.2 Statistical results of field experiments

K AR, HARAE R, SERRREAE R AR
Gt (kgr ') (kg-hm?) (kg-hm ™) W2/ %
1 0.015 200 217.83 8.92
2 0.015 200 209. 69 4.85
3 0.015 200 212.85 6.43
4 0.015 200 208. 80 4.40
5 0.015 200 208. 19 4.10
6 0.015 200 213.01 6.51
7 0.015 200 214. 67 7.33
8 0.015 200 207.97 3.99
9 0.015 200 208. 69 4.35
10 0.015 200 208.91 4.46

A7 HE R R, ST DL 2 SR 36 I8 225 kg/hm b 3y
Xt R AL, Ui A8 IR 4L/ 22 7= 5l 5 086. 5 kg/hm”, Xt
WA 2 /N P2 Ol 4 600 kg/hm®, 45 28 138 %6000 2 Dk
25 kg Zi Ay, /NEE P AR BN AR 486. 5 kg i A

6 it

(1) BT /N 22 TR it 38 AT A 75 5K, Bt 1/ 220K
HEXS AT DR B NE AL, BEIT 1 BC &0 2 HE L & 58 Fokg
HEXTAT ARG, i & B YT PID 2400, S B T ik g%
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