dﬁm‘ﬁ&ﬁ 9 L;‘j‘)j‘.,i«s LSLQW':'L" w.)w@_» LSL'“ eJ.<JS J:“"':‘“:’ ?a""“"'"w&
(st) Q‘Jg_": OK...'L;‘J W‘bfbjé)JJuSgﬁJf Wi

VWWAQ g 03 YO 5 V8

AL 0

£ Al K IS 6l FDR) G5 wd b bl Cusby (6803100 ) gmis c5lo 5 > b

ol S SIS0 Sk (s 33 et

TN eyl 5 s Jokr e S g sl e
F o . . . . 7 Y . . o)
th olKisls cdj)ju.s OM\J cdj)ju.s 6\.& dﬁ":'b L;.A.L.@A UJS )L..{JL'LA‘ E) .L.:')‘ WL"‘;‘)\S 6}?;»;4‘3
AVOWINNY Olgiol i 5 ale S e W55 5,0 OS5 b i85 lgisl

Sldsh o153 Sl (aslie (ML) St Slo past (Sok 5 Sl oS A5 ol ulse 51T

3050 0T e a8 w0 Al @l olS &S il S a8 seme SO S s O e 4 (Sae (e
O Jemidly 1) Sb 53 OF planim S b 5 St by 1) S o Ay 8 53 35050 O s
35b o S oI AS L oS Sppo el 8 b e ( AL U (Sl 50 D)o 4 Casb s A S

)jbgq)k)w»jwﬁ-ﬁswwu@)ﬁ.Mdm@uﬂrﬂjdl&)yraujwjlﬁ6

“oSI) el 30 O gl Ao & s Jolo Gl it 8 i) 53 Js 3 e S oMl s
oMl Sl b i G e Wl § pd 50 050 00 03 (S O Gy 3l by Jldie g 5 0k (58
e o2 5 Oleiol Glinied ole S et 50 add antle) (s Cead e 5 VL I35 5 s sl Ol
-+ Jos (FDR)' 5l b b (sl o aiilin gt A3l o lie sladipes S50 L aglin 3 (Olgisl
Gl el s b SIS ol Sy 4 ool 5 B8 (g5uslES sl L3 OF ediS J xS L ol en 45 S
3ok Sl gt Lo g Il DUSS an by e s 5o ol S b S s b gt L5
35de S 5 53 ) g 233 S el iy S ey W6l Casboy 05T 3 Ladgad 0315 513 L
B 1y 033 Olgn dbsrye ladge b awy S5t b b b cuyb, alaly 05,5 st Ll & das e 0L 8
5oL s

e &5 SLTFDR i (Sl sy 1S sla o515

Tde e

1 - Frequency Domain Reflectometry
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2- Time Domain Reflectometer
3 - Time Domain Transmission
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Design and Development of a Di-Electric Constant Based Moisture

Measurement Sensor for Control of a Variable Rate Irrigation Sprinkler

Abstract:

Water is one of the main factors of plant growth. Soil properties (stability, resistance, compress
ability, permeability ...) depend on quantity of soil water. Soil is a collection of three parts that
plant needs them to grow. Water quantity available in unit volume of soil is called soil moisture
and state of water physical-chemical in soil is called soil potential. Moisture measurement in
the field or in laboratory is performed directly or indirectly on a quantity or quality basis by
sensors. In direct method water mass and volumetric moisture quantity is measured, while in
indirect method moisture effect on another element is first measured and soil moisture level is
estimated on that basis. This paper presents a user friendly sensor with high precision and low
cost applicable in precision irrigation. The sensor operates based on Di-electric constant (FDR)
principle and is used with its designed controller for site specific precision irrigation. To evaluate
the sensor, soil moisture at three levels within a silty clay loam soil texture with three
replications was measured. Then soil samples were placed in the oven and moisture level was
calculated (DB) to compare with data obtained from the sensor. In worst conditions, precision
of the sensor is 4%. However, sensor precision could be raised by linear relationship of moisture
with the capacitance up to 1%.

Keywords: Soil moisture, FDR Sensor, Variable Rate Sprinkler



