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Inverse Distance to a Power
Kriging

Minimum Curvature
Moving Average

Radial Basis Function
Cross Validation

Mean Absolute Error

8 Mean Bias Error
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! Variable Rate Application



53 spmpe 5 Bl b bl ol 53 e sl SRS S o s | I3 ol Spe 4 Ysene
ol eslg Jlasl Oljpe g <035 st 45,50 053 Sblu pl Cumbye Sl 5 1) odd 5 god (ol
pde 5l 5 sllat s plallet oS ol (ol s Slls £ 55 sl ool s a0 i Tl ol ol
- 4 a5l ol (5,8 Wsed s 0303 bS Slhes cpizmen 555 e Lol T 5 GPS (e S s
53 g e oS (ls p Ages BB 3 Ll e 3 glales a4 aie it gy Sy 4 s eslg Jlesl
Ol 03,85 e G sl o3l (6551 o 31 a0t s Bl i o3 Slkes S ST il ol
YoV 0L 5 S )50 5505 e esls 05 3350

sl Gl Sslie Olme Skt JT sl do s 5 Sl il b a5 S gla (S S Ol i
DS e Gl S sl as e e BLE L L e bl B plad gla S Ll 2y
il s S cile 308 Ol 3 LS b Lelse o by (ol saee SO ln s s e s
Olsee et Ssliie 4 ol w2, S OAAY) OIS 5 s (IYAY (5 53)) ol S+ S gosls ds s 5 S
Gosle dos LT b 38 Gile 30 oS sl s LT s S &l St Sl yast sle r 3S Cile Jles!
Sloo st b b1 5o 1y bl gla 55 Cile 31 (1880) 0LIKen 5 o pn 03l ol BL31 55 S I
Ll ols Sl T gosls doys ool Stamar bs 55 Cile Cllod a5 ailys 5 s S wyp S
ssbe sl 5085 e S gle Snswars bbb 25 e 2 dlesl Ol o8 L5 S slgiiy
Sl S ey b Ol 5 S T Gosle do s 31l Spg w0 1 s (25 Cile les! Ol &¥sles
A S

N gaupm s 4wy il BB 5o (5ol dpe Slles pbil 3 Cungdons 225 4 x5 L
Sls e Bl ple s 555550 olia S5l 53 Bl o b Cbilke ol bl o3 sl gy 5 eslinal
b BB ol bse 2 polie 8 ol K2 S BBy by e Jseme olie i pseis & ol 35S
Olyen gl ol ol s (058 CaS WIS o 7 palie il ol ol Sle3T b s (555 smd iy
AL o 5 S pH bes (S I gosle

S Ll 5 58 b Clils s e e IS sames 53 4 oLl Gla iy S S
Tilsl san

b (ol pglae LG 7 pslie oS bli) 4 gla oS 3 1 s onls Bl 4y by pe sl (335 sla Sk
Lodsbee 55 L L oo el gl 0 S Bli L oS (bla 5, cnl 53 S0s Sojle 4 S o Lai YL 35
A5 oo b ilslsen ol 5 5l gla CLiks L5 0 SLile o Dolee G55 L B Ll 5 S
S alile 5 el 3 U a il (Sael asl sl ssls (5, 31 s TS Skl Sl

! Differential Correction
2 Exact Interpolators
¥ Smoothing Interpolators
* Repeatability
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! Universal Transverse Mercator
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! Bilinear Interpolation Method
2 Grid Nodes

% Gridding

4 Weight Average
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! Cross Validation
2 Mean Absolute Error
% Mean Bias Error
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Inverse Distance to 2 Power
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Radial Basis Function- Thin Plate Spline

(TPS) S50 6|Wwd#budﬁw GU ‘_,:‘,Jq‘s.u.;«s,..:.lgdu dﬁ sosbe @)‘,3‘ 64&2—VJ§&

5 Cdew (b O3 Ao ys) S il a by e la Al galyl Gl cdlie e s sgdeee glab 4 a5 L

.Jﬂ&é)‘).)‘}?.- (uﬂ)

sbogl Pla= obibe S, wlel » piblw 25 ale Jlasl g pde g4l ‘..3....; -Y-v
bl S Cile Jlasl 3 e et (bl BBlis Jhsy) (s <K Liay op e Sl el
sl gl esls Avod 51 |Sexe oS a2 pl sl osls A 5 MATLAB 1350 Log A Ko Wbl
C++Builder OLj 4 sl axd b (el Lo b (X)) sz LU S s 4 Sl a0 )50 cla.a 03 S ke
Sys0 S ile Olgme e 355 o dwslie GPS (gl S law g odd obsy Cusdse gla onls Loy Slel 3
SRl pasie A S8 5168 6800k 008 e Jle) (S 50 3) Slas 4 as e 5l i e 5L
Lls (s nl oS ol (e ol aw Jald pite Olis S 40 S e dlasl 3 4550 (2 pts

sl )L’Ig.k BE J:S —ale )5‘;.4 LSaJLa f-,:-; ¢ 9 Y/4 Y JLQ&‘ Q‘ﬂ

VY
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Generation Digital Management Map for Herbicide Application in VRA Spraying Using
GPS

Abstract

This paper presents a method for generation of a management digital map for
application of Cyanazine preemergence herbicide. The main objective is to develop a
precision method for generation of the management maps as variable rate application
of herbicide that eventuate to save herbicide application and to reduce adverse impact
on the environment. First, Local and UTM coordinates of the field were determined
using Total Station and four static GPS receivers. Data processing was performed by a
PC using a Compass software. Then a 14.8 m grid was created using Land software
and lay out on the field. Utilizing grid point sampling, a sample was taken at the center
of each cell 20 cm depth which was sent to the laboratory. The laboratory results
showed that range, maximum and minimum of soil organic matter content (OMC) is
0.82, 1.25 and 0.43 respectively. OMC has a normal distribution with an average of
0.86% and standard deviation is equal to 0.18%. Also soil texture varies between
Loam, Sandy Loam and Loamy Sand. Using Kriging interpolation method, unknown
amounts were determined at other points. By considering manufacture
recommendations of herbicide application based on OMC and soil texture, four zones
were determined for herbicide application rate as 1.4, 1.7, 2.9 and 3.5 I/ha and then a
digital map was generated. Using this map, total required herbicide was determined to
be 1.61 I. By considering this map it was determined that herbicide application can be
decreased up to 13% if herbicide application rate is 1.6 | instead of 2.9 I/ha that it
includes 67.9% of field area. This map can be utilized as desired input in an electronic
controller of a VRA boom sprayer.

Keyword: Digital Soil Map, Global Positioning System (GPS), Soil Texture, Organic
Matter Content (OMC), Preemengence Herbicide.
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