Drip irrigation applies water in low volumes and relatively small
rates to eliminate runoff and deep percolation.

Providing the entire plant water requirement within a smaII
duration may lead to runoff and deep percolation in some soils.
irrigation amounts in shorter intervals at

application allows more time for redistribution between pulses.
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The intermittent application research was started for surface
irrigation, then investigated for surface and subsurface drlpL
systems 1171,

 ° Several application regimes were applied according to:

 Specific ON and OFF times 7],

* Fixed number of ON times [ or...

* The depth of applied water 110,

The ON times were from 1 minute to
15 minutes [10-11],

The OFF times were = the ON times.

* The intermittent drip irrigation

Limits emitters clogging ¢,

ncreases yield 4 73]

mproves water use efficiency !
Decreases fertilizers loss by deep
nercolation 11
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_ = - To evaluate the effects of the »
—y § intermittent drip in a sandy loam soil
/ S with two vegetable crops.
* To simulate the intermittent T
o3 application with variable frequencies S = X
~  and ON-OFF ratios. m ’
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g Four-season field experiment were conducted in Riyadh, KSA. | "',,‘ " 50 -
§ > The soil texture was sandy loam. (Figure 1) {. J %
QO °* The field was equipped with automatic irrigation controllers and }-; "
Fé Q 32 continuous soil-water loggers.
L &  The ON-OFF ratio was 1:3, Frequency=1 )
| « HYDRUS simulations were performed for wider rage of variables.
< riSw .
_ - (Figure 2).
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intermittent rates may resolve this problem as the intermittent ’5
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The results showed that intermittent irrigation...
...Eliminated runoff, compared to at-once application.

...has no effect on deep percolation (Figures 3-6) .

...has higher water use efficiency than the continuous flow, but the

difference was not statistically significant (Figure 7).
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...Gives higher yields of tomato in in cold seasons and lower for hot
seasons but the differences were not statistically significant (Figure 7).

...Gives higher yields of potatoes in in all seasons (except season 2) but ‘
the differences were not statistically significant (Figure 7).
HYDRUS simulations showed that intermittent irrigation

..has a small effect on the wetting pattern during the period that the

water flux is active. (Figure 8)

T

...has a negligible effect on the wetting pattern after the flux stopped and

he intermittent application (S,P,)

redistribution took pIace(Figure 8)
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The effect of the On/Off ratio
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The intermittent irrigation technology should be tested

o * |n other soil types and with other crops,
5 _ | ’s . Through hlgher number of |rr|gat|on puIses
. adl , i
—— St— / § - —
Increase in water content (%) Increase in water content (%) / G ‘f‘. ...,_ — ' e
0 2 4 6 8 10 O 2 4 6 8 10 <.‘/ )‘ ‘ d
( t ll(S P .ttl l ) 0 i | | | ' L -.-- 3 Y
ontrol (Soro)-near emitter Control (SoPo)- 20 cm apart s -1 1y
5 AT~ (a) 10 s5h 2 7 = : - lai d i I
9 ............ 'a o meemeStart -t [1] I?alrf A. W'f .Smer on, E. T. (1985). .Improvmg.g Surge Flow [6] Al-Naeem, M. A. (2008). “Use of pulse trickles to reduce clogging
h +12 h ‘\ — 20 -h +12h — = milh el b Irrigation Efficiency Based on Analysis of Infiltration and problems in trickle irrigation system in Saudi Arabia” Pakistan
f18hf // 2 start "= 30 S*18h \ — == 43h ; et 4 Hydrodynamic Effects. Technical report # 138, Texas Water Journal of Biological Sciences: PJBS, 11(1), 68-73. .
vl{' i i 8 —16h Q Resources Instltute, Te,xas A&M U,nlver5|ty. {July-1?85}68pp. [7] Zin El-Abedin, T. (2006). “Effect of Pulse Drip Irrigation on Soil h‘_' .
1L - 40 "f T -+ =412 h w 4 \ [2] Monserrat, J., Vilar6, J., Casali, J. and Barragan, J. (1993). Moisture Distribution and Maize Production in Clay Soil.” Misr J. Ag.
32 M 5 h'y \ § Comparison Between Continuous And Surge Flow Irrigation In Eng., 23(4) r
R S 50 1t e - == +18 h . . 8- :
iy > \ v\ \ Borders And Furrows (Segre Basin, Spain). Acta Hort. (ISHS) [8] Harmanto, A., Salokhe, V. M., Babel, M. S., and Tantau, H. J.
© NN ]| B\ W 335:455-460

(2005). “Water requirement of drip irrigated tomatoes grown in
greenhouse in tropical environment.” Agr. Wat. Manag., 71(3),
225-242.

[9] Bakeer, G., El-Ebabi, F., and El-Saidi, M. (2009). “Effect of Pulse
Drip Irrig.on Yield and Water Use Efficiency of Potato Crop Under
Organic Agriculture in Sandy Soils.” Misr J. Ag. Eng., 26(2), 736—
765.

[10] New, L,

[3] Horst, M.G., Shamutalov, S.S., Goncalves, J.M. and Pereira,
L.S., (2007). Assessing impacts of surge-flow irrigation on
water saving and productivity of cotton. Agric. Wat.
Management 87(2): 115-127.

[4] Vyrlas, P, and Sakellariou, M. (2005). “Intermittent Water
Application through Surface and Subsurface Drip Irrigation.”
2005 ASAE Annual International Meeting, Tampa, Florida.

S1Po-20 cm apart

Ter6h gy .
oy .

and Roberts, R. E. (2012). “Drip Irrigation For

" F /* [5] Elmaloglou, S., and Diamantopoulos, E. (2008). “The effect of Greenhouse Vegetable Production.” Aggie Horticulture.

|.,';' i IngiaERne HEE? a.ppllcatlon by surface Ziollfs SRUIESS @i the [11] Kenig, E., Mor, E., and Oron,, G. (1995). “Pulsating Microirrigation
V. I, soil n:|’0|sture dynamics end on deep percolation under the root for Optimal Water Use and Control in the Soil.” American Society of
1 zone.” Comp. and Elect. in Agric., 62(2), 266-275. Agricultural Engineers,, Orlando, Florida, 615 to 620.

This paper is one of the outcomes of Project #IOWAT-985-02 sponsored. by the ‘NPST o I
the King Savd Oniversity. The research team would like to thank Alamoodi Chair for Water
Research where this research is one of its outcomes.

N b 4
* Corresponding author, melnesr@ksu.edu.sa, drnesr@gmail.com

' P . Y



mailto:melnesr@ksu.edu.sa
mailto:drnesr@gmail.com

