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1 - Head Ditch — Quartery Canal
2 -Solid Pipe

3 - Flexible Pipe, PE Film

4 - Gated Pipe

5 - Flat Shape

6 - Roll
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1 - Hydro flume

2 - Aqua flume

3 - PE Film

4 - Stand Pipe - Riser
5 - Clamp

6 - Australis
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2 - Thermal fusion
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1 - Leaching
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Surface irrigation by gated pipes

*N. Valizadeh , S. malekzadeh

Abstract

Preparing earth canal (head ditch) for surface irrigation are money and labor consuming
practices, besides are barrier for field cultivation and harvesting, operation.

Irrigation head ditches or small conveying canals can be replaced by gated pipes,
manufactured from Al — pipe or PVC — pipe and recently PE — film which is flexible
that can be rolled during displacing and unrolled for irrigation or conveyance practices.
In Iran it 1s manufactured in 6 to 15 inches (flatted). field should be leveled and devided
in borders or basins. 30 years ago first experiment of Hydro flume in sugarcane field
located in Khuzestan experienced saving water, labor, irrigation duration time and
energy T also elimination of orop check — drop along head ditch. here a case study in
centrap part of China during 1994 to 1996 and its impact is presented. Article also
presents instruction for selecting proper length, diameter, friction head loss for hydro
flume according to available water.

* IRNCID Members
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1. Continuous flow
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1. Gradual reducing flow
2. Modified cut-back flow
3. Modified gradual reducing flow
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The effect of different inflow hydrographs on hydraulic performance
of border irrigation

Abstract

Border irrigation is one of the common method of surface irrigation which its hydraulic
behavior is influenced by the border inflow hydrograph. In this study, different border
inflow hydrographs including constant inflow, cut-back inflow, gradual reducing
inflow, modified cut-back inflow and modified gradual reducing inflow were evaluated
in two experimental farms belong to Isfahan University of Technology for the same
volume of irrigation water. Field data including border length, border width, slope, soil
texture, initial soil moisture, advance time, recession time, border inflow and border
outflow were collected. Inflow hydrograph, outflow hydrograph, advance, recession and
infiltrated water along the border were plotted for each experimental border. The
parameters of the Kostiakov-Lewis infiltration function were determind for each
experimental farm using volume balance method. The results showed that for both
experimental farms the coefficient of uniformity for the modified cut-back inflow
treatment is more than 80 percent. In general, the modified cut-back inflow treatment
because of low deep percolation and water requirement efficiency of 100 percent
showed better performance as compared to the other treatments.

Keyword: Border irrigation, Inflow hydrograph, Hydraulic performance
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Automatic water advance recorder for surface irrigation
Y. Osroosh, B. Mostafazadeh and E. Eslamian

Former Student and Associate Professors, Irrigation Department, College of Agriculture,
Isfahan University of Technology, Isfahan, Iran.

Abstract

The measurements of the water advance in surface irrigation are important. Water
distribution along the field and consequently water losses and irrigation efficiency are
influenced by water advanced along the field. If water advance front be measured
accurately, the cut-off time can be determined based on the advance time which results
in less runoff or deep percolation and higher application efficiency. Easier automation is
another advantage of monitoring water advance front. In this study an automatic and
electronic water advance recorder with high accuracy was designed and manufactured.
The equipment is simple, light, small and inexpensive and can be connected to the
computer in the field to analyze the data and send signal to the water delivery system to
the furrows to shout down the system when water reaches to the certain point along the
field. After water reaches to the probes that are installed at predetermined distances
along the field, the signal will be send to the monitoring portion of the device. A furrow
irrigation experimental field was used for the field test. The probes were installed on the
soil surface inside the furrows at 5 meters distance interval along the field. Constant
discharge was delivered to each furrow. Advance water was measured by the probes and
also by direct methods. The results showed that the device is able to accurately measure
and stored water advance data.

Keywords: Surface irrigation, advance, automatic water advance recorder, automation
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2- Bondurant, James A. 1983. Predicting soil erosion under furrow irrigation by
tractive force theory .ASAE Paper No.83-2089, ASAE.St Joseph, MI 49085.

3- Duke,H.R., D.E. Smika, and D.F.Heermann 1978. Groundwater contamination by
fertilizer nitrogen. Journal Irrigation an Drainage Division ASCE, Vol. 104,No.IR3
September.

4- Khalid, M., and J.L.Smith. 1978. Control of furrow infiltration by compaction
.Transaction of the ASAE 21 (4)654-657.

5- Musick, J.T.,D.A. Dusek, and D.Schneider. 1981. Deep tillage of irrigation pull man
clay loam a long — term evaluation . Transaction of the ASAE.24 : 1515 -1519.

6- Fornstrom, K.J., J.A. Miehel, J.D. Jackson, and G.D. Jackson. 1985. Furrow firming
for control of irrigation advance rates. Transaction of the ASAE. Vol 28,No.2.

7- Lyle , WM. and E.T. Smerdon. 1965 .Relation of compaction and other soil
properties to erosion resistance of soils. Transaction of the ASAE.8 (3) 419-422.

8- Kemper, W.D., B.J. Ruffing, and J.A. Bondurant .1982. Furrow intake rate and
water management . Transaction of the ASAE. 25: 333-339.
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1- California Irrigation Management Information system
2- Scheme Irrigation Management Information System
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(12 Weather data {callected by
weather stations) are
autamatically transmitte
to a central computer
located in Sacramento.

{2y The weather data is anakzed
and stared in a database server

(3 Weather data is
made available over
the Internet.

2o il a
o & |
1= Pyranometer 2= Soil Thermister
3= Air Temperature & Humidity Sensor
4="1find Vane 4= Anemometer
= Rain Zauge 7 =D atalogger
8= Solar Panel 9= Lightning Rod
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3- California Irrigation Management Information system , available online:
http://www.cimis.water.ca.gov

4- Ehsani, M.R., Mohammadi, K. and Kataoka, T. (2005). Smart farming and its
application worldwide, Precision Agriculture Conference, Japan.
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5- Lowenberg-DeBoer, J., and S.M. Swinton. 1997. Economics of site-specific
management in agronomic crops. Proceeding of the Third International Conference
in Precision Agriculture, Minneapolis. MN. June 23-26, pp. 369-396.

6- Pleban, S. and Israeli, 1. 1989. Improved approach to irrigation scheduling
programs. J. Irrig. and Drain. Eng. ASCE 115 (4): 577-587.
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Water Development Division, FAO, available online:
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8- Shafique M.S., Skogerboe, G., Loftis, J., Scheitlin, S.M., Rude, P., Hatami, B. and
Bargsten, G. 1983. Monitoring and Evaluation of On-Farm Improvements in the
Grand Valley Salinity Control Project during 1981 and 1982 Irrigation Season.
Department of Agricultural and Chemical Engineering Colorado State University.
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1 - Net Present Value
2 - Benefit Cost Ratio
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Economic Investigation of Implementing Deficit Irrigation in The Design of
Irrigation Projects.

Abstract

Irrigation and drainage projects are usually design with the goal of completely
satisfying project crop water requirement during peak periods in order to be capable of
achieving crop production at maximum possible level. This design strategy may not be
anymore economically feasible and recommendable due to the increasing cost of project
construction and limitation of renewable water resources. In order to investigate this
issue, an irrigation project in Gonbad-Minodasht region was designed in order to meet
various level of crop water requirement ranging from 50, 55 ...95,100 percent of actual
crop water needs. After designed the project for every levels of irrigation water
requirement, the total cost and benefit of the project were computed and economical
analysis was per formed considering variable interned rates.

Results indicate that designing and sizing the project in a manner to be capable of
satisfying only 90% of the crop water requirement produce the highest B/C ratio 7%
interned rate. The greatest internal rate of return equal to 13.4% was obtained at such
deficit irrigation level (10%). Designing the project at 10% deficit irrigation increased
the total project revenue significantly and the irrigation land area by 11%.

Keyword: Water Scarcity, Deficit Irrigation, Design of Irrigation and Drainage
Network



YV-

1 .. Sls
Lul Adels,
0 51lSe alary 5,




0)a3(S0 (,akum (5Ll (38 ol5)(5
1AL als 3T 10

4 N

JB Cagb ) 9 T (K93 Olwogad (595 oS ) Olbes il ui s
sy ol ool

Tsrgho pmSlde wlilins mual ol A

0>

wm s chysde padli (ool Gagads asa 5o T LSB Jads @ gl oo S ASIS
5 S (G855 580 ok Gl 5 sls o) cueal Jsane il B 5 g 5wl Olose (S cishe
o Slae slus pad 5 9 Slae 595 5 LIS s 5 Sl calal obel b LB Lo okl Lo
o ol Game SIS 5 S cush; ws sy by sde pedls (srall (o sads asa Wil aian
e okl 53 s b i b o 555 VF 5V s dw el okl Hue sl Slas e
S i) G s ol OhS oAl S8 ) saliiad L8 (i, 4w Jeold 5355 S oblee
¥oo¥0 Gae 0 S K8 05 5 ol GhS s ool HE+ el YooY0 Bee o SIS S5 505 (aals)
Do ,S Gl wad sals olas Sy 9 St Sp b s <l oS ol K+ jiamil

Olime & bysie panla wile Slajiel,l pedls (aalS sl S 85 o was g ol mbs
NG Oloe s adiyy Jsb amile SAlaiel )l i385 7F Olse 4 S g8l (o seadis asa 5 Y
Oloxe 4 (S mhis 5l g 5taBil 8- ) (K 55 olilae alasl Gae Ho olS soliinl BB b
Goas bad UV e & wijnia aday o Slae o 78 Ol 4 S Lo O (sl 3 VE
Sk 8l SRl 5 S (S5 bl b s e el S US55 olilee aladl ssel sy il
@18 S el 5o 90 S pe slgidng 1A ol sad a8 i o Slae 5 SIA Lo ol Lo yies JB
e suliical (KB 5 ) il SIS oSS

ST 533 5 1 pshs (o805 Sldae 136 (s 22 Olgie b (6555187 gdigas (8 Olidiond s 30 O gun Uik b 1 a8 81—
NESBEC SN P RTTPY

OB,5 ol sreb s 5 (65558 Dlidond S 10 (5555UEST puikige 5 (B Dlidond jiony oo Lo slael -Y

SED1348@ yahoo.com ,& ply - VIY-YYYFVY 5555



YVY 03uSs alacs 5,lul 8 o8 yls

$3lS slaojly

8y il e (S cugh (SE gl o sade asa (sokel Has (KB

-

VRV

29 058155 sldsa Dsae Slu 550 Bae 5 aa gl o an S Susds o el Olilee GK
5ol oSom a0 wbiee Gl SIA e glie 5 5ol o pads asa 2l)) Sbilee hal as
oSI3 Gl b (R 5) wlige GRS Jpeans a5 Ylaal 5 4l Ghals iy, Skl o 1 olsa
leredle 000 Ol 5 5oslaS Had o35 s 4 (0)wbpe RAS S sk GiulaS (S
Jolis 5 s GALE Sl (5,5laS Bl Ho gans win S S o) sems S aSI 5 () las
Jole ol 99 S o0 S 565 alS el S o815 (1Y) el aslil 5 olS (S oaale Bliie ol 3l
ol & gl ders el € 0o S 0 S Cop ialdl 5 ol uyicns BB 0 30us!) ualS eels
S cugh; oS 5 Bia Gyl 5 S o 0T ol 358 Glul 3l Sel add Fac Ghal3l o s oo
Ol 33l Jseane o Slae g iy Pk ((Sd) olilae aladl b il s s oS30 oS LS 5o 00 S o0
(VY5 ) ol il

S sy Gl dim 0 A5 s iadil ¥ Fac 5 S 508 S 55 a4 aas e plis b
WL LhalS wie ;0 V0 sgas o Sl o gade e Gloae Sladile =00 Fee Lo Gl
s 5 U Sla s s el 5 S 658l oo seadie asa Olase Sl ¥ SuBIS 31 uy caeal
O 1S 33l Laal3al 5 JEI LB LT Ghl3dl el SIE Gae G508 croncs wcnd ssea, S 0 S
© Gaee )08 (V) caal sad Ll 550 Jlw dew Lo S b, Ghol 3l 4 sgiie €S g sd
OalS 5 SIA s g i yuiiny 9 Slae (S o 0T (53358 Gl Giel el Y-+ Gac
plasl Sa 055 5 Sos gl peals (V0) ool sud w8 08 (Sarwgy 5 SB 5ol (o pad 0 s
ORAIS (gl (i Ghal33 b it KA sule ol 48l GRAIS okl [ ga GRl38 L a8 suiia ol 9
slop slaalal & LS Gask 5l el uan S s e (1A 4 by el (Kes o) cle oS @l
RIS ((Shad a9 gane tiels olS iy cnllad sugane Ho S lagy b ceglie (Y)asl
Ot e o Jane dan 2ol wilS e S K805 0 sd e GLALS g 132 e 5 O g
st Sila o o peads gl Al SLSIE 9 8305 (solo] alaw plad 5o (85 sladlag; 5o o
(10)nls alsl 555 win B (o] as

L add) asero s500SA @ o 3ae g0 50 (S ) olilae 5806 s ok (ol gloal 5 Gaa
G iy Jseane 5o S cugh; 5 (S8 slus el @oll Lo w5 Ol S palslE

Sl



VY Ol iSay 9 5yl Lo disas

g 9 dlse

542,53 0Y olilaa Job o G5 a8 hal Guol G50 5oslaS olidal sl Hu 3u8a3 0l
Lo s 31 plan,) el sass S a3y ok €880 ¥V 5 da0 YA oldljia (ac 5 Bob 4Bu ¥Y
oo onleyl uss e denhe S o8l ol Sl YFY T Gl Sl o Sibe 5 s3e 1010
slasy solelose el Hlas o8 S alasl Spb caliad 5Ll pob B0 38a3 Gl g Lls el
5 (3) 500 5 () Ve (1) V ol 5kl 0 slaslas o LSS dsa (sdos S clbilee o8
S G855 (S0) S8 9508 S 5ol S os Al saliinl Joli (5355 S slajlas
+ siaiil Fe o¥0 Gac o SIE K505 5 (S oloSs Halsl€ + iamila Yo — YO Gac ©
s b e YV 5 pase e 0 ol el sus sl sa slal il (S2) Ll plSus oalsls
(DBl <=0+ slagae cush; wou (:Silae) wa o WV cugh; oo g sle sge oo S K0 55
el Yo-¥0 Gae €y ol hSon Gals8 L ads llae ad alas) s o) 50 slaslas sl
i soliinl L las 4l (gl S sae aada 50 5l w8l (5555 SB olilae aladl 5l s S Al
slaa S S g LKA o A S AS ¥ 5 FY AYF Ll iy K PN Shme 0 olhae
Sosee 4 a5l O35580 35S Hlieat 5 @l Gle) L (pueliy Sl pe) arliy 5 (a0 5ol Slind) 80
SESN L Gloae 4 s Ay (50 sy S oo sems PP22 a3, ) it wdlS cga ad sl S
LT o ol 5 clasy # oS 5o o ctlS gledus ) slass aid soliid sle (a8 5o 5 LESA Ho 8 S
it Jlael okl slaslas a5 w8 golol dads o slaas € @alS Hlaas o LS g Sie /P
oeald Jold sad (558 a3lul Jolse s Sie /Y sgan 5o (oS S8 ) pu LG o lald
sSLee 5 A 358 Fac (Sran of Gl SIA cugh, was g o8l o pade asa g
O e s LB K SN RV YR LGNV FREEEN

OB 53 38 Ve ulani 4y (e g st mid sl sl s G a0 o0 S by i adla
o g dasu Y asly b bgsie 5l miwd si ois b GinleT shoal gl o oS a3kl o
(VF) caal st G L S5 T (55 5LES coigre crani] o luilical ol s 4S wus € suliieal yiaslia VY/AY
s 35,8 i gad . 38 S o suliiul (5,8 Gsad sladlgind 3 SIA (s alk o sadie aoa ual o
WS e o) SaA G salaylns el YF oae gal Kbl dae V00 &yloa dausal,
o4 0 el Sy S g8l o patie asa eud Sl gl paa 4 SIA KBS 55 anndS )]
3 AaBleds B i Geedl da® oo o 5 solel Calsl 5 an 5 Do S obilee alasl 5 i & S
i 558 o5l S (g alh o eadie p s Ladidy 55 O sotasila Ve Juol s 5

Ui S (s5iablu 00 B Gae 57 B0 A0 G Hie Fae 4w 5l olul cu g win 5o b gio ) gl

358 Sasbs a3 5 4 (S GBus L ok, G ol aladl Hlaa S5 w5 okl alasl



YvY 03uSs alacs 5,lul 8 o8 yls

il oLS 5L 550 o T sl (510 08 (68 eOhl (s el 00 B S aig o Bae Lo SK
—laslay GBas O pae olS Jaailly 3585 5 5dS Gl Gl wd qulae 3585 5 A
Joeliy 3503 5 a0 5 s suliiuul ceulitil sa (glasals ) Ghsy Gl o (V) waS soliil of saculi

S dalas ) sl Ol e e 8LS

ETo=e¢/-38 Ral.11 TD 0.83 (T+ 25)1.32

Sooostarlie i pase oLS Jaesliy 3525585 - ETo

S8l 4a 0 cren o lale Lo bacusio -T

3 Sl da 0 sy lale J8laa o 3San slos baw gie oo WA= TD

D808 iailie s s g (YL il jlaie — Ra

Cropidae — €

onulas ) aas s wa S g OlB,5 el 3 ol 5 il 58 Sledbl 6l T 5L dulas s
(VV)ad slas (FAO) 8l (g, 5 oy aline ol yo o 5L 050 (LS Lalus (3,25 5 5as
e 8 g e oL Jaiiliy 3505 5 i s Jeala ) €S) sud daalas OF Dl (g5l alKia 0
s S Jlael @S 58 o ana H5ES Gkl (Wl e cins &S 58 calins Huad; da e 58 alS
oS sulitid b sa Ho S 5o O M (i, OV SIE Jals 4 T 358 6,8 a3l g
SS A Sl damen bl 5 Il Ho ead o508 ) Sy asl JLaOL sae so 51 5 sle (ias
ST A (lime areadi B 5 dgusn 4 (ausd 5 690 o saolis S eOlal b b salinal
solel 53 5 sSie (slag S opluil el s Ladan s 59 (oalpd i dansa Job b2 (20 5 59900
ol 438 K oy pum O =

9 oad oAl Bulial ) shay WS juidaaae V0 &S 58 o W8 Huhs Ao 0 e Bac sl e (uiaad
b skie oS 58 aga o 0l s said (558 s3Il Ay Gae il SUS o Jid g sia dli g
Shoms s 008 oy | s, ds 5l Ve (b abiald Ho an S 5a Ho wii ka0 Slae a6l
sl s MSTAT 1580 a5 51 s5le] wlialae cga S sbiie oS 58 8 Slae Glgie 4 Gu S O
b sulii (Sl (o) dals win o 50T ) Lol e lis



YVO Oy oiiSay § s ksl olo disas

S5 by 5 Lasli

() JS) el S Bae (i3l b S Ly pae Gadli Gl suias oLas 4 cul JKLLIEs

(Sl ) P12 L 2
2 3 4 5

|
15 \
20 e
\
a0 \
3 g

40 \
45 \

[Amdls ) Gos
o]
T

"

6305 S 5laslas aladl 51 U S Ga b bossie padls (il cand s -) J<S

S 0l yogase p,=
wesade asa s 53 ae ;0 0w o (gols Fae HEE G sS e olilee oS aas e LS @S
el ¥ =00 9 V-V slaGac ju o Adly el Vo-Fr g Voo ¥ =V slagac o Sl (g alls
poa Olore Groidin oS was oo HLES Y Joaan o (SOl 5o el ol sud Hls Jae VY maw o
o 1o Siatila 5o a S V/FAS VEY A/0F ATV A/FY uolie b iyt SIA gall (o sads
AEY AN Solie b asiyi o cpsieS g (aalz) SoPiolas € bigs e sianbil 00 G Las slaac
SoPi Llad & bigye siamilu 00 B jis slagac cga waSe jiamilu s 2 S V/OA5 V/OY /¥4
Al Slas 5l S sk su) (Sl slajlas oo SBgalh Gasade asa Gliee ol
S (S2P1) Slanlis ¥+-¥0 Bae 4 (K ) Hlad 53 Bal Glhae gl (s ol ol G Hlagla S
aladl 5 Sapls S AT i s a puu o a2l Gae 55 3 Ssa e @Y cdw GHuSa ol ale ol

5 S s Ja Gaul8) el culgs 5o aS il il add 3ae ) 5 il Bee Lo oo S bl



Yv# 03uSs alacs 5,lul 8 o8 yls

(\\"\9?«\‘ ‘\)M‘QMSL&GJ‘BU&U@W?‘)A&A‘S

solul algl Slans S ool o pndio aa g byode padld lagSilie wlis 1) Jgaa

6303 Sa cblac £33 6 aa s b

3 : . :
(g/em’) S 8l o pass o >
Sios S slajles -3,

oo Yeo¥e YooY VoY LN

(cm) (cm) (cm) (cm) (cm)

\/sAa Vv/PYa V/0fa V/¥va \/YV a So |
V/0Vb V/0vb Vy/ovab V/¥¥b \/¥vab S, A
V/0Ab \/0¥b \/fab V/fie \¥\b S, ¥

‘a‘).‘.x‘)a_s/a QSALS) ASJ‘J J‘J LF"'A Al ‘A—\J—:l‘-i‘.s-ﬂ SHJ&.\L JJP ‘5“)‘4 «< u_‘\uu:&l.}o Ofin 3 Hd

(Cg.u.:‘x\ QS}‘J&MLU—I\"—O’ J\’—Y' GLAéA.: B «SB CSJ'ALB uaya&a

Al ) d9d Fos

Lo,y Is8 Fasn wojs S mha 5o ol e 580 5o S clidee Saas e plis @B
ol IS sl Sre L386 LaT bl @l 31 5 sl lhen g ol iy w8 juuas

3 Sl slaslas 5o B man du) 358 Geae Gaidn aas e GLAS Y Joan Lo S O e)] il
Sraiiles YA/O Slaie Uy Solz las Lo o cpsieS 5 siaBilba YV/Y 5 YV/F aulie b wsi Solh
© ol S GaTslE B i sad sa) (Sas) slajled 5o B 0ian L) 368 Gee bl
AT g asse add Gae p) L9 wsage S oY cnla 50 ol ale 5 ol ol
OEalS Eiels 4Ss sk ol o g yo add Bae 3 30k Gae 5o 309 SK olilae alail 5 Hlagla S5
iy dsd 4 creslie (uaAlS Gl cnlgs o 5 sl S bgae padld 5 oAl (o sads o

(AsVd)aslaals qplie ol 50 afias Sos .00 S oo

S 55 ST s pdy dgis
G:\m.aa-u‘bd.afbéd‘dol.ai“ d&i)é(53)\9SBJ&&L&J@)JSBJJ%T&&&%&J&O@%
el s &LLJMQMSB)AQHTgJ:‘Ag 308 Ll el S oSS ) 4 wag o las

S G505 slas 4 bsase slad Jsb Sle 58 50 4Bl Ho Sl /- AF (Sl b (5503 3585 (i



k M 3 .ﬂ
e % g _.W
M .w HMI > 3 - a o o B B mm&u”
A, ML c u
1 . , @
A ¢ 4 <u__
K Y_ :
»* Ium. mm
13 R }
PO T R R
IS T !
3 9 ~
1 ;
m ki w \,
RE L : h
3 3 N .d
L S S - P .mu
> 4 ) ﬁ m\v nm w kNu m m M M ,m .U
-V m T 0 S v r ¢ £ MJ
a3 :
. 9
3 w
1 J.
he ]
)
-4
V)

>
|
- IMV
BN
)
M,
. .m. WJ
£y
4

, T
000000
000000
000000

000000



YVA 03uSs alacs 5,lul 8 o8 yls

S ran O

Lasly ) = slsdailin (g) b pae ol om0 bl slS3lis, s o wulse ol
sl 5 usse of s P ool Glewsly Jlael 5 ALS ol ps 3l suliiel b Gupes 5 o0l waolas
6l s (Brmn O Hliie 5 culidl pa slasial,l 51 (pdan ¥ Juas o S Jlael ajlass 4 5 las
s e ol (Al sleals

JBJJ:SAA_:L;&).LAA%ATJL;\.gu:l&:ljje‘)MJJ@J}A:QJ‘P%JJQ[&A&Q[&M.E‘_YJ\gé%

S ) ki ik b eae O

ol (s Ksilw) slale oyl = a5 Ao ys Lo g2
()m JQ
o sk
Jla Sl b g 1§ 2 3

RYESTRE #/Y YY/Y VY oY AD+ vAY ASY
Coigas)l AA YV/ /A ¥ V04 \iai W0
sl > A\ VA% Y/ YY/ v YA YYvv ACAR AARK
S AP YA/D YA/$ YY YY'A Yooy Y\OV
3ls 4 V4/+ YV/A YA/ YA YO 1444 ARIA
e VO/ YO/Y YO/Y Y V+f0 \OTA V\VE
g /A Y4/A Va/A AR Ve 2VY V207 IRAEY)

iz sajlog 53 S Judg s 50 Cush) Ol
JJJJLA&S_)AA—&JUAC}L.:&SMJMJ\,JGJJJl:&néLaL‘JJSBC%‘}LJLAJ:\AL;);é:)‘&‘@m
LS G 5o alpge alie 0T 5 eu g dalse S Gugh B35 L a8 Huian olS S s)5, V okl
C);Q%AAJ%YWJJ?JQT&LQSQ;QJH%;&&L%&LQ&‘}‘Q#Jm‘dﬁcm‘.})‘ﬁ
Ol @ omne 1 5 Bl e ssn A Sosea ol (5 L LS a3,V okl Lgs Llas o
o9 a8 nad sk, 4 B aasoe a8l 1) Ladin ;) Bae G) mbs adlbioe 5 0nk Blael Bl s,
&BJJJJ@J‘M@T@&A‘}JJ \Y¥ 6)%TJJJ)@JJMA\%M‘J&JL&J&[A&‘Q&‘
sad sl (S5 51 oS plajlas Ko (igas wdli oo ual LB £ b g g s g0 (ol wll oo U8
9 380 o dolal 35 358y i gy i 13 aBl o SIS ;s 308 2l o el ST L S L
ol 5o adlpo S a8 55 (s Ral Yo—0 51V0-Y+ Gae 50825 ST glajlasi Ho cush, Sid

o35 aesn W agaa 4 S (goiail Yo-0 Bae 5a okl 51 8 S S5y cughs 5a5 ) oss



Yva Oy oiiSay § s ksl olo disas

SSo9 sk Sl e s 53 VY BV ugas € Bae Cped Lo olel B U8 sk 555 VP 0 slas
Sasky Gl b (Y US3) s S of somipdsh 5 S o8 5 JIa (llbil sel o) oS50
BB sk, enad Hlaie colgs 5o 5 000 38 wdu) wal 5o S ddsn () sl & al s
wad 1S oL I 58 e alad) S 1 ot ana e O Glda s s pe G381 1 oLS soliil
(walz) S a5 ) solii] ase clla € s Jseane wal 8 colgs Ho 5 G888 (15,80
LS o oSl 55 olilae aladl € W sy Glis 50 Sos (pfalas(FO ladsa) wlb o Gl 33l
3ag 53 58 o) (e 5 cuwl sasn 8 SIS Jad g 5o Ghisby esadd Glulbs) sels oS

.(\\p\g\v‘\\n\')J)SM‘J&AJL&Z;&‘GMQJL)ﬁaj‘ddﬁwl\gﬂ(&)}.‘iﬁ

[ = - - el om0 gy —— el k|

ill i - o
18 :EI - - i

5 il YOLE g

JER-TEL L S

Sl g sk ds g
e}

8 -
&
prid] 51 52 50 51 82 &0 by &2
g SA gl
330 ¥ 0t eolnT slad 5 el Sl 350 e 5 el 3 U8 aliSe Glact o 1A by dlit K
18
el e e gl el 3 s
16
3 M
:
4
5 12 BE |5 G
L1
4 10 <
- -._.__.r__'__-.___
3 ER. BT T
20 =1 €2 =0 £1 £ =1 1 .

TR I

i Ve kel alad o eabal Slasy G tem e alad 000 iR Bleak 50 Sl o by elie § RS



YA 03uSs alacs 5,lul 8 o8 yls

o gl 3y N de g ey ] B ok
16 |
51
3, 14 4 ‘ |52 47
j ]
T - 5| Bil
; |
i 1 |
:{ S
'] o L
M 10 |
i Sl Yok
! "'\-ﬁ__‘\ ) H_._._._,...-
o el s
&
i) 1 L oh L4 Lo ] 20 1 g

Ay L

T L o B e o T P P R L v et Y - Qo -y | Y L« R L S )

IR Ay 3 S es

sSLae 53 w5 K o 59 5ol S LB ekl Hus s EioeSE clilae S was e lis @l
ollee o wib min o Slee Cpoidn cul sadd o bdas Bl Ll ol 8l Jy Gadls aib,aien
© byse O HesieS 5 HBSA o 5 YFAL YV/F nolie b i Silig Soliglastes Lo 5,58
slass s wsulol slasss so a8, man o Slae fp i ail o UK 5o 3 Y/ e b Sl jlas
Ly yo SBSA 53 G3Y /Y SlaBe b 0T cpsiaS 5 5l 5o o3 YV /N et L (150 S5, Vool logs
SESA 5 05 YAV Dladie b il puiie o Slae (it adbige (I3) LU S 505 VF olol Lo Llas @
(Fdsan) ail oo Sols Hlass 4 b o e JUSa 5o (5 YO/Y Lhaie b 0T 003 Sl lass € b g s

O oo s el Sl a0 Lls GlasS (a8 51 it sud su) () slaslas o w8 uan o Slae
SN 5 0l Bae 5o (5505 S olilae aladly a s yo a3d 3o ) 50 3sa 50 Sdw 0¥ (LS 50
ofaldly SIa b gsae padli 5 ool posadis poa (RS el 4S5 ks ool o s e a2 S Bac
S olS ol 5 5 aad S Jadgsn 3 oidm aas 53 I3 Wlgey OF Clag Ll 358 Gae
Wl il gelie ol 50 uliae Kis b o Glul 3 Jsans o Slac g 438 K 5158 (a3 80 s
009 Lol losSs ol o€ + il Fo-F0 Gac jo SIA K8 55 5o aibaian o Slae (VW5 AD)

Db S 500 Vool @l © Ll S palsl8 Llas b sl (Sals) Db S 555 VP okl




YA Ol 48 9 5yl (Lo aaas

JJba\:\g\st;.f‘_}élb(_;‘,l:n.’s]bjac,l\,]gaQ&i)ﬁbal:\lm‘;le_}\\f‘tSm.nga)]&f‘ﬂ.m\a.\.ﬁ-(SoI])

()35 g oo 2T a5 o

Alids glajlad Ho il Huida ddny o Slae SOl dewlio ¥ Jgua

(kg/ha) &dyuse 5 Sos bl &3,
ARATNY I Sol; \
YY\Yac Sol, Y
yoryvd Sols Al
TVYVeab S ¥

vovodabe S,L, N
FATAAC S,I; 5
¥aV¥.a S, Y%
YA+ +vab S,1, A
ARALEY T S,I; q

S 15 Aoy
Sposks 09 S0 pomre pid Gee ) @Y S Hud Gl fiel S pS8 50 Sk s b
T (5oaipdof 5 wB 0y loyds8 Gae y (BAK S bysas edlay sl (e gads asa
JB € S b o mad swu S Gl S K8 ) Gaiaad b oo Glol3El S Hu Sladslses
sas55 oSl ) 4aal Ho ddu; Bae Gulbd) Gasb Ol SISl sl Gl adl oo oLS (5l suliiil
oSl 5 35S0 Sl sk, GLAGES B0 sad i oLS 13 el sad iy olSel S Jid
Ol cals (Ral381 55 5 (oLl Glsipe Cntipad ol 8L (a8 (S 55 00 IS 5N Do S ids
a5 o (Salo, SaliSilh) 555 Vs 5V olel lasss b S oS 55 slajlas < s ook

V¥ PRIV LV RRVE PN

J;ASA.A_):! .\\'"V°\ Jlj..l G.L.UJLA sS K] C)L;u\..!‘)s & C) ¢L§:Q_A.§A JLSALS .‘ & 4‘1ud‘)$ ‘A PR ‘A (JL&uT _\
solad (Ol ouslaS asle dae 535530 w58 Gle)y 5 okl 5 O3S robs 4 B0

CFYV-FFY oy



YAY 03uSs alacs 5,lul 8 o8 yls

29 6ok oS 536 ATVA oliols s i s Leadsas gla b laastlnl 5 g ey a oS) olea
XV-00 10 (ibyuiiy a3 uiiy ad, glaganli s wd, Jund glull

3 Ao sl pare oLS Jaeiliy 3553 5 AS Gaaad ATVO Lslsalien g 5 o deas )
3 ol ol Slian (padid Olils ulislsa slealionl s oS e3lol LB Jalse
AT+ aad hals

b s ogyie paali 58 o3l cga S calie cusk, VA 53) 0 s g sa clo
Y0+ WV sl (55,0laS udige 5 (36 Sliuiad dlas . o g A ricud 55 oS

5 St als o3y s SiSlun s S L Tosls g 4 BISAI 31 ATA . anls 5T shu0e
solad (oanbs plie 5 (s5,5lES (538 5 asle . (Sosdd Jsb Ho S Sha cugh, Glla
¥a-£Yy iy

aSI55 et 35S 5 S by BIATVA Sl a5 s g oulic gla oy o B ptias

FV=TA 0 ol (b plio 5 (s550lES 538 g asle (Sl e 50 S 600

-y

7- ASAE. 1995 . Soil cone penetrometer. ASAE standard S313.2. Agricultural

Enginnering Year Book, P. 683.

8- Black, G. R., W. W. Nelson and R. R. Allmaras. 1976. Persistance of subsoil

compaction in a mollisol. Soil. Sci. Soc. Am. J. 40: 943-948.

9- Cassel, D. K. and E. C. Edwards. 1985. Effects of subsoiling and irrigation on corn

production. Soil Sci. Soc. Am. J. 49(4): 996-1001.

10- Ngunjiri, G. M. N. and J. C. Siemens. 1995. Wheel traffic effects on corn growth.

Transactions of the ASAE. 38(3): 691-699.

11-Smith, M. 1993. Cropwat. A computer program for irrigaton planning and

management. F. A. O. Irrigation and Drainage. Paper No. 46. Rome,Italy.

12-Soane, B. D. and C. Van Quwerkerk. 1994. Soil compaction in crop production.

Elsevier, P. 662.

13- Twomlow, S. J., R. J. Parkinson and I. Reid . 1994 . Temporal changes in soil
physical conditions after deep loosening of a silty loam in SW England. Soil and

Tillage Res. 31: 37-47.

14-Unger, P. W. and T. C. Kaspar. 1994. Soil compaction and root growth: a review.

Agron. J. 86: 759-766.

15- Winter, S. R. 1983. Efficient deep tillage for sugarbeet on pullman clay loam. J.

the A. S. S. B. T. 22(1): 29-33.

of



0)a3(S0 (,akum (5Ll (38 ol5)(5
1AL als 3T 10

4 N

o Ao 40 il SBCy oo cd Slam g (5T lowity (b3 4

SPE ol

TRV

2l el 5 ol el 5o (sohan SIde S50 el (T Jlaaioal sl Ol s, 5 O usaS
sladas ledlly (nsiage B (S T ol b owl s Gial3d) 4o, sl ol saaa S GLALS 5L 550
058 OT plis cusgune 4 a5 b ag walsd sgane S 5 T plis b sla, i 50305 4 sun]
Sl oosliS s 5 lal Jgal B (S olel glessly Gl 5 ol OT Sl hals
VG Lo a8 Gyl S OF plis 5l s suliinl 5 @olol ledy, sse s plnluadl o
il o s go sole] lestinn SL5L okl slelesl; G

5 iles At sl pae cas (dhie L& gLl spd) lauss solel sl Lo @l
a8 o,d 5 a8 ke Jeans GlEaS L el ol LI G aladl Gl wuds Ho oo sl
iy da g e solul B aas 5 8 SIK b oa s0n Sl sssos Obss paa saalis Gupe
ol 5 OT w58 0l G yae sleleil s saalie T Lol 5 5 oS3l S 5o 0T 358 Gae
SLElosily Lagie oS aasce LAY B w8 Gaad sad ST Slld 5 & e e bl
olalsd cwd 5 Job polre cusnae Jud 5l suaaie Jolse 4 ot sud dalllas 5150 I 50 5kl
Sas plosily JBlaa adily oo saile Koo Jelse 5 Jsone g5 S (508 Slio pad b lile
ol Gyas Gloaily baugio g sad o905 aa,a VY/Y GTSIaa 5 aumyu VY/0Y @l de e oo ol
esan A Su e Gial )8 de e g ey YA (Algs (A o paae @iald &0 de e o
5 aa,a YV/20 W8 ks dejde Ha ol ias Gledil, JSlaa Gaiaa el suel crssnia 5o VV/F
O Cuade el W uika 4o he L3 ol as Gleaily b sis 5wl daulas dsju AY T SSlaa

oe0lEe Lullp ud JJJT‘HMJJ\’\'/V P HAA A WS s de e Hu g s ya VY u:s.bd



YAY 0 3ulSs alacs (5 ,kusl 38 018 yls

aals golel OT Sl 51 5Ssla 5 (ol G #5150 kel unae ((BAs3 (ol O sasl s
el pae 5 golol wlabkl Yok Gained 5 (ne) b 5 S Slus sad 4 da g pae Sk ol
soas s ol oNis deshe L slagiSe) wsay pue 5 oS T 5o L okl pasd Gle)
oS0 (g9 5 (ropad (BR) Coste g g lend polhe 5o Of SUE GBI a5 sas]

.C.U-u‘ P RV ‘LC‘):).A 6‘)[:9“‘ S yade Hd Ls:\‘d-.k%

:doddo —Y
oels 5 solul e Hu g wan e a5 ael (T Jlaninl ¢l G culs; 5 of spes
&L:LA‘J.LSLAJ\SA-:LSJ.J&}JQQJ:&T(SL&MJJJL%&JKJ‘}:\&“JJE:\M‘b%d;dulﬂgb‘:\:\d‘)yeﬁi
08 550 Gl 4 e B b pasge (nl g walsd OF JBlaa b owls Ghliilagass S5 Ol
w5 el (@liE alge aels @ Lalm 5 5l (Rl 6T a8 & 5 s s Lo slassaS 5o cures

ol o (Ll Gl 51 Gl 1) cusea (I8 L culiie
013 saly e €00 655 oo (FAO) Glea SLulsa pladlu i Gy © 5 b ol
ook g b R a5 (T oLslES lee) o el wsdiee el O S i a6l
Cpess oo Slea LLolsa Gledl (V) madl il OF askd sa @)l & i Jsase LA
o Gal O s sse Ol & ogua e wa S K5 Yers Jla so S O Sl Slaas S
2295 2l ool sleane) 5o Jsans wlg ca OF o oo Y010 L B oSl 80 Sl
LYY Jle B oou0ldS oV smne @l 55 s GRl58l Giges sl GBI ey Y Sl
L iob 5 (V) )oml sud 803 (ped3 ass w3l gl wemsu A 5 (ol al)) gl wm s YT ol
25 g 3L wose OT Glee wmss VY LS GLILS Bl uhse o Jlaaial cosgiae & 4o s
SO 5o Shae 5 Gl L1, 0T sh0 s Gl 3l asdl poud o Cnl 4S als Glldl 1, (Ll s
0 SHS wm,s FY ) Sl ookl Glesly [ubie tal 4 ey lomdlies bl TOT 8 uas
S S ol sunn S el H5aS S5 OF wbie Guss agune by GBI YHY e B as s 0
a3 S ke (5350laS da 5 5u (el Jseal 51 (S ol O Sl (ralS 5 ol Glewsl, Gl 33l
Gased 4y alae G, 4 1ST S S 158 4 spaa @dS ) ph Gass bl b Gl ddlis
S o gd o o grune 535S o 5o 5,slES Glacks B (S Wl olel () ol BB
) g soliial «Sul 5 o gdle 5 su g oS Sl 4o 530 5 o w8 plesly KBS e & wlinlis
sl s o el sdie 55 () swae ©ISde Sy Bely Kb wi s Jors solol T

‘:)LA.AS‘_) C)J_).}YL.' o9 \alg Oe.‘\" 3 6 90 C.LAJ CMAA‘C_\.Q%L;E_)&AA Gu)lsél‘) G‘J‘JMJJ 6_)[:\:;[
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1- Burdekin delta
2- Storage efficiency
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Evaluation of Furrow Irrigation Efficiency under Different Management in
Moghan Region.

Abstract :

The shortage of fresh water and growing competition for clear water makes less water
available for agriculture production. The great chalange for the coming decades will be
the task of increasing food production with less water , particularly in countries with
limited water and land resources.

Therefore , increasing of irrigation efficiencies and decreasing of water losses are
important factores in agricultural development. Evaluation of different irrigation
management and their performance is essential for improving of irrigation water
application.

In this research , on-farm furrow irrigation efficiencies under different management and
different crops such as sugarbeet and corn were measured in some parts of moghan
region. After selection of the irrigation plots (for two selected crops) and measurment of
water discharge, runoff rates, soil moisture befor and after irrigation , rooting depth and
wetted soil depth, different irrigation efficiencies were determined.

The results showed that irrigation efficiencies vary extremely with respect to farmers
management, lengh and slope of plots, physical characteristics of soils, crop and other
factores. The minimum water consumptive efficiency for corn was about 12.03% and
the maximum of that was 72.2%. the average water consumptive efficiency for corn in
governmental management was 28.2% and the average of that for corn in farmers
management was 71.6%. also the minimum water consumptive efficiency for sugarbeet
was about 31.05% and the maximum of that was 83% and the average water
consumptive efficiency for sugarbeet in governmental management was 74.2% and the
average of that for sugarbeet in farmers management was 42.3%.
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Crop Growth Paramaters

Crop Factars Root depth [m]
127 rl.2
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0.0 -U.EI

0 10 20 30 40 S50 8O 7O B8O 90 100 M0 120 130 140 150 160
Simulation Time [daps]
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Produced uging SALTMED verzion 1.1.3
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