









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Madras Agric. J. 91 (1-3) : 10-14 January-March 2004



Studies on locating moisture sensor for automatic regulation of furrow irrigation systems A.C. MATHEW AND S. SENTHILVEL Dept. of Soil and Water Conser. Engg., Tamil Nadu Agrl. University, Coimbatore - 641 003, Tamil Nadu Abstract: Field trials were conducted to find out an optimum location, depth and distance from furrow head, to install an electronic tensiometer to facilitate furrow irrigation automatically. Response time of the sensor obtained from the study revealed various combinations of depth and distance suitable for sensor placement for three discharge rates, viz. 0.5 lit/sec, 1.0 lit/sec and 1.5 lit/sec. The electronic tensiometer was later used to automatically irrigate maize according to a set soil moisture tension. Key words : Automatic irrigation, Soil moisture tension, Response time, Electronic tensiometer.



Introduction During recent years mankind has become increasingly aware that water supply is rapidly decreasing in the face of expanding water consumption. The supply of water for agricultural crop production is beginning to dwindle, thus increasing the need for more efficient irrigation systems. Automating surface irrigation systems will increase water use efficiency and reduce human labour requirement. Gravity irrigation by means of furrow is perhaps the most widely used and traditional method of water application. Water delivery requirements can be determined from the active plant root zone of the irrigated crop and the water holding capacity of the soil. One important segment of the automatic irrigation system that has not been thoroughly investigated, is the placement of moisture sensing devices to determine the need of irrigation. Thus, it becomes apparent that proper moisture sensor placement might be a key to developing more efficient surface irrigation methods. The purpose of this study was to find a suitable location to place moisture sensing devices in the soil profile to control an automated furrow irrigation system. Many approaches, both analytical and empirical, have been developed for predicting the wetting front advance rate. An analytical



approach based on variable infiltration rates has been proposed by Lewis and Milne (1938), solved by Philip and Farrell (1964), and simplified by Smerdon and Wilke (1965). Automatic scheduling based on continuous monitoring of the matric potential by tensiometers equipped with pressure transducers has been successfully used (Feyen and Giley, 1985; Grismer, 1987; Marril et al. 1987; Maclendon et al. 1983; Pougue, 1987; Grismer, 1992). A digital irrigation controller was used satisfactorily to maintain the soil water within the desired level for a solid set system using gypsum blocks (Shull and Dylla, 1980). In recent years, surface irrigation modeling has enabled scientists to simulate many irrigations in order to develop irrigation management procedures applicable to a wide range of conditions. The validity of these procedures is highly dependent on the accuracy of the infiltration functions described within the models. The extended Kostiakov infiltration function has been modified by several investigators to incorporate the infiltration during furrow irrigation (Izuno et al. 1985). However infiltration parameters estimated by infiltrometers may inaccurately represent the total field because of spatial variability of the soil in the field (Bautista and Wallender, 1985). It is therefore desirable to work out a proper location to install the sensor under field condition
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itself. It is with this objective that the present study has been undertaken. Materials and Methods An electronic tensiometer (Fig.1) developed by Central Plantation Crops Research Institute, Kasaragod has been used as soil moisture sensor and thereby automatically scheduling irrigation. The field selected in TNAU campus (Field No. 69), Coimbatore was composed of a sandy clay loam soil, precision leveled to a longitudinal slope of 0.003m/m. Soil characteristics of the selected field is given in the Table 1. Table 1. Soil characteristics ----------------------------------------------------Infiltration rate 1.25 cm/hr Bulk density 1.34 kg/m 3 Non capillary porosity 15.72% Capillary porosity 21.87% Field capacity 28.02% Wilting point 11.56% Hydraulic conductivity 2.94 cm/hr ----------------------------------------------------The field length was 80 dia m with furrows spaced on 60 dia cm centers. The field set up of the device comprised of a 50 mm dia and 15 m long PVC pipe with 25 mm dia orifices spaced 60 cm apart to suit the furrow spacing of 60 cm for row crops. The pipe was kept at the head end of the field in such a way that the orifices were at the center of each furrow. An online electro magnetic valve was provided at the head end of the PVC pipe. The valve in turn was connected to an electric supply through electronic tensiometer. The electronic tensiometer was placed at a distance of 0,20,40,60 and 80 m away from the head end at a depth of 10,20 and 30 cm. Upper limit of tension (tension at which irrigation starts) was kept at 0.6 atm and lower limit (tension at which irrigation stops) at zero tension. These settings of tensions would provide 5 cm of irrigation at 50% of the available water holding capacity. Irrigation was given at 0.5 lit/ sec, 1.0 lit/sec and 1.5 lit/sec. Response time of the electronic tensiometer placed at different locations along the furrow at different depths



for three discharge rates were noted. The experiment was conducted with randomized block design with three replications and eight furrows per replication. Results and Discussion The design and operation of surface irrigation systems are significantly influenced by the infiltration rate of the field. Therefore, temporal and spatial variability of infiltration rates must be considered in the management procedures. In order to operate any automatic surface irrigation system based on soil moisture sensor the most important factor is the proper positioning of the sensor used. The same is true with furrow irrigation also when it is automated using electronic tensiometer. The instrument has to do two things. It has to switch on irrigation at a preset tension level. For this it could be placed anywhere in the active root zone of the crop. However things would be more complicated when it needs to switch off irrigation at another preset tension level. Response time required for the electronic tensiometer play an important role in switching off irrigation. It is less important in the case of switching on irrigation because the instrument would get ample time to respond since the drying process in an irrigation cycle would be much slower than the wetting process. Time required for the electronic tensiometer to respond to a particular soil moisture condition depends on the response time, an inherent character of the instrument that in turn depend on the manufacturing process of the tensiometer cup and age of the instrument, depth of installation and distance from the furrow head. For a given slope depending on the discharge rate, depth of irrigation and furrow length, the electronic tensiometer has to be located properly. The response time required by the electronic tensiometer for different discharge rates and the time required to provide 5 cm irrigation in a furrow of 80 m length and 60 m width is given in Table 2. From this table the user can choose a best combination, interms of depth and distance from head end of furrow, which provides irrigation most accurately.
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Table 2. Response time of electronic tensiometer for various discharge rates Response time of electronic tensiometer, minutes Discharge lit/sec



Irrigation time required, min



Depth cm



Distance from furrow head, m 0



20



40



60



80



0.5



80



10 20 30



13 43 81



20 48 87



28 56 *



40 68 *



60 88 *



1.0



40



10 20



14 42



16 44



21 49



27 55



38 *



1.5



27



10 15



14 19



15 20



17 23



20 27



24 29



*Readings were not taken for points where response time becomes more than duration of irrigation. Fig.1. Circuit diagram of automatic irrigation system
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It may be observed that for a discharge rate of 0.5 lit/sec the sensor may be located at a depth of 30 cm at the head end or some where between 60 cm and 80 cm at the tail end or some where between 60 m and 80 m along the furrow at a depth of 20 cm. In the case of 1.0 lit/sec discharge rate the sensor location could be at a depth of slightly more than 10 cm at the tail end or at a depth of
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slightly less than 20 cm at the head end. The same for 1.5 lit/sec discharge rate would be a depth of 15 cm at a distance of 60 m or between 10 cm and 15 cm depth at the tail end. The electronic tensiometer was later used to automatically irrigate maize (CO 1) using furrow irrigation. The electronic tensiometer was set at 0.6 atm as upper limit, at which
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Soil moisture, %vol



Fig.2. Soil moisture fluctuation under automatic irrigation
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Fig.3. Moisture distribution after irrigation
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irrigation starts, and zero tension at which irrigation stops, to provide 5 cm irrigation at 50 per cent of the available moisture content. The instrument was located at a depth of 20 cm and at a distance of 20 m from the head end of the furrow. Soil moisture around the electronic tensiometer was monitored gravimetrically all along the cropping period. Results of which



Moisture deficit



is given in Fig.2. It may be observed from the figure that the soil moisture fluctuates more or less within the stipulated range. Rise in soil moisture immediately after first, second and seventh irrigations are due to rain. Soil moisture distribution after irrigation is given in Fig.3. Christiansen's Uniformity
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Coefficient (UCC) was worked out to be 89.5 per cent and irrigation application efficiency (Ea) was 73.13 per cent. Conclusions The single most important criteria in any automatic surface irrigation system based on soil moisture sensing is the proper location of the sensor. This has been worked out and field tested by irrigating maize crop automatically using furrow irrigation. References Bautista, E. and Wallender, W.W. (1985). Spatial variability of infiltration in furrows. Trans. ASAE, 28: 1846-1851. Feyen, J. and Giley, J. (1985). Irrigation timing through micro-processor controlled tensiometers: principle and application to a pear orchard. 3rd Int. Irrigation Congress (ASAE), Vol.2, pp.773-780. Grismer, M.E. (1987). Automated monitoring of soil remote sensors. ASAE winter meeting, Chicago, USA, Paper No.87-2095.
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an automated furrow irrigation system. Many approaches, both analytical and empirical, have been developed for predicting the wetting front advance rate. 






 Download PDF 



















 179KB Sizes
 2 Downloads
 151 Views








 Report























Recommend Documents







[image: alt]





Soil Moisture Sensor Module User's Manual v1.0.pdf 

Soil Moisture Sensor Module User's Manual v1.0.pdf. Soil Moisture Sensor Module User's Manual v1.0.pdf. Open. Extract. Open with. Sign In. Main menu.














[image: alt]





On Locating Steganographic Payload using Residuals 

ri = (si âˆ’ Ëœsi)(si âˆ’ Ì‚ci). (1) are computed, where Ëœsi indicates si with the LSB flipped. The residuals quantify the difference between the stego image and the cover estimate. If Ì‚ci is an unbiased estimator for ci, the estimation error is in














[image: alt]





Locating the Greenhouse 

greenhouse stock. The Department of Agronomy at Oklahoma. State University tests suitability of irrigation water at a nominal cost. Contact your local OSU County ... Also, gas heating systems are generally less expensive to purchase. The cost of the 














[image: alt]





Locating Borrowing Books.pdf 

Locating Borrowing Books.pdf. Locating Borrowing Books.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying Locating Borrowing Books.pdf. Page 1 ...














[image: alt]





ZONER: A ZONE-based Sensor Relocation Protocol for Mobile Sensor ... 

sensor relocation protocol, ZONER, for mobile sensor networks on the basis of a restricted flooding .... The payload part contains communication data, the thus its format is application .... Figure 2(a) is a big picture about a discovery process.














[image: alt]





Sensor ] ( Sensor 

Engine. Base. N303. Enviromental. Database. Agent Interface "\-/301. 71;]. 3 ..... agent architecture and processes usable for the detection and tracking of a ...














[image: alt]





A bioinformatic tool for locating miRNA targets on plant ... 

A bioinformatic tool for locating miRNA targets on plant genes .... X-meeting 2007 - Third International Conference of the Brazilian Association for Bioinformatics ...














[image: alt]





On the Influence of Sensor Morphology on Vergence 

present an information-theoretic analysis quantifying the statistical regu- .... the data. Originally, transfer entropy was introduced to identify the directed flow or.














[image: alt]





Optimal Threshold for Locating Targets Within a ... 

Much recent work has been focused on maximum likelihood target localiza- ...... from binary decisions in wireless sensor networks,â€� Technometrics, vol. 50, no. ... Third International Conference on Information Technology, New Gen- erations ...














[image: alt]





Studies on combining ability studies in sesame ... 

VS 9701 and CO 1 were the best combiners for five traits including seed yield per ... Recommended package of practices ... Email: [email protected].














[image: alt]





MC-380XCA Moisture Content for Wood and Building Materials.pdf ... 

Whoops! There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. MC-380XCA Moisture Content for Wood and Building Materials.pdf. MC-380XCA Moisture Content for Wood 














[image: alt]





Guidelines for Reporting Pre-clinical In Vitro Studies on Dental ... 

Guidelines for Reporting Pre-clinical In Vitro Studies on Dental Materials.pdf. Guidelines for Reporting Pre-clinical In Vitro Studies on Dental Materials.pdf. Open.














[image: alt]





Intelligent Utility Locating Tool for Excavators 

Sep 1, 2006 - before the installation of the Homeland Security office, when it stated in the ... home owners to name just a fewâ€”can make one telephone call ..... which might be a sign that the larger the surface area of the induced field, the ...














[image: alt]





Studies on hybrid vigour and combining ability for ... - Semantic Scholar 

and combining ability analysis were carried out in line x tester model using five lines viz., Kanakamany, ... cm standard package of practices were followed with.














[image: alt]





C231 Studies on Visual Perception for Perceptual Robotics.pdf ... 

The mapping function parameters are optimized uniquely by means of genetic. algorithm approach where the data set for model development consists of a ...














[image: alt]





Studies on combining ability studies in sesame ... 

crossing of nine lines viz., RT 125, VS 9701, Rama,. Uma, Cordeborega, TVS 0011, ... Email: [email protected]. Observations are days to maturity, ...














[image: alt]





Studies on Genetic Divergence and Variability For Certain ... - CiteSeerX 

Path analysis indicated that number of fruits per plant and average fruit ... following statistical analysis namely genetic ... FAO STAT Statistics data base, FAO,.














[image: alt]





A new on-line resource for psycholinguistic studies 

Apr 2, 2004 - Andrew C. Butler,n Robert Buffington,f and Elizabeth Batesf a Eotvos Lorant ... norms, including indices of name agreement and latency, for 520 ...














[image: alt]





Guideline on the conduct of efficacy studies for intramammary ... 

Jan 19, 2017 - Any other cases in which the exclusion from final data analysis is justified .... Investigational analytical studies should be presented in order to ...














[image: alt]





C225 Further Studies on Visual Perception for Perceptual Robotics ... 

... explained in detail and the. perception has never been quantified, so that the. introduction of human-like visual perception to. machine-based system remains ...


























×
Report Studies on locating moisture sensor for automatic ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















