£V o asxiio/V £+ ¥ jul/ AT 0,Loud/Y0 5,53 5B 5 Lokl (51 0l wtitee Clinisss
AERI

2y o £gi

993 bl 3 Gl T SEL 18 ©T (535038 98998 ST OT x> (o y
Y u‘)lﬁ.ﬁnsé oydﬂ a‘%‘gw.lk’ > S0

Ol (b @lin 5 (55,5L8ST Gijgel 5 i (S 5e (55 p0liS (e 5 8 Slikod (i sheghy Jbobid g Lty i V)
Ol e «(63)5L88 g 5 hisel «Dligiz ol (g9, >
VETI /o0 byrdy g, VE YA el o g,

oaS

Cod S GBEL > T G900 9 35Mes (932,8 G)ll O o Sojlil gy cnl sl I ol Sua
Skl (g dor I iliee Jalge o W GBI g p9b (oialojl (SEL Coml (590, Gl B il 43 ol 1l S pate
(Osba — b GBS y3 LS £L EY Leea Gliwl JS 45 .add Liuder 1y 65,0, (bl of CuiS § e cdly
Cudlo iS5 5158 2l g (£15 (b)) 9 LRl dy90 Ve b > Slie L L CLRI gl 9 2l — 4yl
Wby Cud BEL o gito 9 SB I (g0 paiged calininn sy JuoST WEL & (g g Axalpe b iiin gL I LML
$355 Gkl O o g dnlne e 3ble 3 WS (ol Sl S ©pge Of gk (25 S50l g )l
G e s o ol oS SEL 15 (659,15 (g bl Of jlale Col i Aiold a8 515 L Gafodd gl ol daang o 3yl yluEl
O gt Bl (Gl UKD g CxSo e VYA il BEL 45 635,55 (o)l Of poxs bawgio g LKA p CaaSopio Yoo oe
SR 52 2 S kS Vo £] il Jguazeo 3o Lawgio g Sl yoile JUS2 2 0 SobS VTV U 0VTY (o 55 (WS 3 Slos
O bawgie g L CaSe o 32 (sl51as 0,55LS 1/0TA U /TN cpy (WIS GBEL 45 T (6590 5ot Ol pundd Aiald bl Cawd ey
a glohd g (b (55lel (W9 93 53 T (55900 (eSle -l Ao O S plo b (gljlay 0,5 5hS /Y Ll
a P I Gl (g edS b a3 e L oS el Cawdas O CaxSayio g2 (sljlas @SOS +[AVY g ¢ /AVY il s 5
ol Gl581 8 oy T o dgus (bl (IS (SLEL 1> T (5590 4 o510 b

Slok3 6y ll ¢ a6 ll (s bl (sla sl (sl Cu e tgoalS sy

g g hyslas Gise o ol YL Brae ol il 4o 3do
Cuwdas (Parhizkari et al., 2015) cool Jgame wb  alex 5l (£L OVsame I (gl oKz ]

o Sopde sl oly 5l (S pllS of 5l eyl B )l 0 (LS o9 g St el LS
POy Bras 3,50 S ogee 5L 5y 3ls adle ]

@ LS &GS Coeal il 4B e 8 Gl ystS

Sl 1y Gl msi Ol (oo s 40 1) el )L

oS LS oy50 S Hlade a5 55 (pgas (550,00 il

ik oad 8,91 5 Lo
byl b (Yosefi et al., 2018) |, Kan 5 cowss
ol ol (Bl g olys SYgame Ol gls, asls
ahw ol bl Slled dilaie jo wiidS ams
FY e e aVl adgs e o LSl FOVD LS cusls

5 S kS NIYYYe ddhais ol o LS o Sles g o

e Gl ddds 4 asly Gl Jad 2l Jgame lsre
el cpndS diile (Sane polie I LA w (a5 YL
2 Olrl LS CeieS el 00 Az 9550 masie
Lalyd s @ oS oy gloyeas Koo b awlie
Ganji moghadam ) cwl ceslie [y gllas ool
Copde (0 el > op 55,5 .(and Bozari, 2018

https:/doi.org/ 10.22092/IDSER.2024.367627.1598

Email: mjolaini_re@yahoo.com e 80,1

© 2023,The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/).



mailto:mjolaini_re@yahoo.com
https://doi.org/10.22092/idser.2024.366199.1582
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/

O g ()b i) IS e gkl e
2Ll o s dle Gdig L) (sloykad (g Lol (51
Sl hsb, ¢ e olo (lid 5 05 adlllae O (5550 0
S pets Yl Gl e Ble £o B jho Bas o
Slesgazme (pl o S Cusb, Gliee b S0y bl
Slamsr kel beed b oamlie o o)l S F e
‘_g)‘a‘_;;.m )9.‘4:\.3 b.)l;JUa.a 6“’)‘45 (_g)l,,.g] ‘_gLQ(_g}S‘JL.»‘
Olies 3> (28 s e )5 ol ez ol
Blanco et al., ) ;)|,Ken g oS0 .Wals (gadgi Jauao
Gy S EL G ol e slasdllas b (2019
5 LSe ;o Co 0 PPV ciS oSTo L cwls wly o8)
59 L;.)ﬁ)ls g_j .]a..uj...a ‘L..sl.....a| 9 LS‘“’JJ&; Lg)L..J S
Gl Sl 5 (LS 5ym- pmed wojo V) 0) vl e
) Slallas ol (b sleleS Sl 55 5 psere
JURGPLUNLIIS o § & WIPRNARY S BN A S | S SN S
,» (Martinez, 2020) ps,le sl )8 LSe
mlp wp8) dlo V0 WIS L SO o g Olallas
s shla JIsY s S L slo,lad Lg)lf.ﬂ cov el
2 il selo p 2 ¥ oo b (ae ks 4w g s,
Lolool (555 s dosygo dlososs allate o (253
Aoy V) sl Lng)Lo.u ) 6oﬁ)l5 g_j N
5 i e pawye solal (bS5 — s
woMJIJdTwew‘of)‘deéoLf‘say‘

5 olSG, ol 5 S caSejte FYAF 5 FOO0
&ylel Adms o (Renkuan et al., 2019) .l Sen
5 &l @Y L) @lohd g)lol b 1) e (w55l
acyie 4 (YNO-YVY) Jlo aw Sow @ (o] oy
S by Cugb) e 08 dwglieo dlle F LS

c.:l.“u W Lgrfa)‘du‘ 0 g0 oS 9 o)ﬂo& u,)" g_é}am

¥A

Sl dalaie jo oS 5,80 g el Sl LS
Fhe 0l 5 e e PP Lol Gl e e VEY
2ol Gl oy sl sal aulre e Lo OF ddlais
el Cewdds F o caSeyie VWA LS lp ol
Jd> 4 (Nazari and Younesi, 2020) _wigs 5 5,k
255 3 i oy & (Bl Sl sl e o515 il
oot 3 >k B 5o gl (o 5l 0551 335 o
el gy yo a3l (ngid bl jo (rd5e )l
355052 30 B30 Sl b s Cawyd (e (omdge
ol 5o 0yls g0l cumal Ol By cupae s ol 5L
nbai il Sl slalle mhe GeesS 6l (hagh
v wdal Cavsts @l Gl b colaiwl (sl lsale
3 eS ey YAIY LS slagl jo (a8ly slail sl
ol 00y gmise )lal (b 0 psmye polis
s,y b (Demirtas et al., 2007) ), g (b oo
L oS b0 G855 ped 0500 ik slasbs,
Bols i)l a5 oy dahie yo S s,lel aleles
o3y L kel e e AVl Gy g pses
Gy s e FFR ale aw slss ly (LS
5 ol Slims ol e e VIV alls Loz ol
sl sl [l (Dehghanisanij et al., 2007) Ko
ady p |y o)l 0s8 aliss ol 5 (g lnleS iz
oS S ps Sl Gosere 5 SIS Jsame st
Sl Coto 5 cnS dihie o glo,kd glu] cow
O S)lel Of ggaze Wols BT 5 WS (o)
S cow S gl sl e eolitl o)
5 caSeyie VEPF lohai o Lol alle b acgere
AVEY e 4 ol o1 55 5l e sae ol el LS
5o (Liao, 2019) g .cewl ool aias |LSe [0 caSe e
o adls Al id LS EL Sy o Al d (glasllas
boets Jlosl F1 Sy 2L dihie o Slisios Cole



S90) ol s bl WIS SLEL 13 O (5590582 9 622,55l O w2

b sl it gloplad (ko Ubg) 0 of (55900 45 ol
OBl s loshad (g)lol L (sylol by, e
S e Y s Ak mhaw g 4ty b oS15
@ NS Eal sjse 0 dgue Slbl sl
3,50 55 Grized § (Sis 5 2l o8 lagil
Marsal et al., 2010; ) s,ls 5925 WS o500 oS
JS ,» (Livellara et al., 2011; Nieto et al., 2017
cloy 5l eyar o] G 4 S cE e
o8 e by Sl0y90 50 (Jlo Gl bl (los
2 oS ael s sl s stagy 08 2 ol g
3,15 39> 5 ok SleMbl iz das g S 3bls
.(Centritto, 2005)
Sl Copae die j0 o wb asdie wlie () b
2 Skl bz glagis; 905 5 5005 k]
ouid gl Olager dlawlin jeiS 0 WS slagl
30 S 6005 ol O Jlade ol 859 40 .l
21 Vb plie ©iS 5 mhaw games; )3 oS bl
Ol e gl al spSejlail wijls y5aS
5 ools (WS slegl o Ol (gy90,0 3 6,0,
iz glais, wilie ol mlie ,o Lo nSojll
a5 54 0, 5 opde Al sleogd (sl

33,5 Jolos 5 4375 5 i

L b9 9 dlgo
7 e jskiea 5 Gls g0 0y 0
ohlael Copoe cod Glagl jo WS g0, Lg)l.:;j
ol bl 5o ad Lol O0Fev) el Jad Sy b
pils = adyb g jelins (ol laagie Culs w550,
Ayl 1y QLS iS5 e (o e aST woall oLl
Sl 4 IS Jyame sy adlae 5y50 slogl
oS okl Ol a eSiles sty a5 wind Ll

¥

Eroe 5 Sugby Olpetd Guyiden a5 ob gl Geded
ol a5 col S g ye il Fo b Lao Y o Sl
Sl b a0 Bl GoOLS liys T ke sas o
Solol b awslie jo o)l adlate opl o S Cogh,
x5 FB b 4 (gloylad (g Lol jleolinul (ol azu sz
Seals g |y LS s ,e O G as(P<0.05)
Iy o,Sdes gdle 3l oolatnl b jlews g ols ialS o Slae
Sl il
5 sios o (Kiglkyumuk, 2024) S geg:S 9255
Slel 65 26 (V1Y) b bz b as s
3o g kS Cubloy 5l ax g 3 (RDI) ouds oudais
or |y ogee ColsS g (Shag) wb) 0 Sles slaals
Oy 5l oy )l walis Sl sisg Ol lajlas o)
om @l 65 sy YO d(ely; cadsls 4 cush,
Sl sl 51w kel o soys B0 wile
22)3 VO g Jol5 (p3leadsSit 5l g j9) Yo 95208 (g
59, T S Gad kel «mae ol 5l am )kl oS
ham okl @S a0y 00 5 JolS (oloadsSls ) g
WS 5ym5 g e aoyd VO bl syl g 0y90
o 0l e b anlio jo a8 ol olis 31 Jle mls
Ay el @Bl palS T G pas auoys OIS L Y-/Y
030 0,Skae il Linl3El Lo lows fod gl 4Bl 5 a5
URCOVOU GV CYVRE] ENERDP-S U IFC SRV A LD S
ool s Gims oyl 2l il aoys YVA sals L
I om @lal O Gals 0oy YO jleg a5 28,5 axs
GalS g g oS g 0 Sdee Al s Sl
anlys el gl o LB g caslond LT Gy
, (Pingfeng et al.,, 2019) . Kan 4 S8 Sy 09
or VNP g VN0 Jlo 9o (b ez jo (v
Oy 50 00 oS sy Ay m s ol Qi

ol By s izl glo,ld g s (ol



ghe @ arg b ol el GO o Glagl
Cuwdts 5 65 slel Ol Gee (LS cuiS ;5
wesiie slagh o g)lal Cogi e sln Bk G
Okl 50 005 50 o5 sylol Ol Ges 5 o>
Gos g p2 o)kl slacug polie pex b ) Jab
O i SEL po WS 6o )8 kel ST S
@ azg by 0D el £l e 0 LS o Sles 0l
Sl st o) ikl Sl w2 5 o1 Gl
Sl oy

Lsgre ol ciie gblie wlilyn Sledbl )
5 2505 pons s, dyp Jilas 5 1> sls il
g ey ¥ el e (4l p o) ol Sy dga JBloo
Voo gslel 8,90 SO0 e, wilid o oLl Glels Slass
Gy et Syl el (VFe e YR el L) b
o5 ) S L o 3 =i 308 i e
sble o LS alls oI ;L5 ETo-Calculator |3l
(Raes, 2012) o 0,50 6 cule oty $B g, @
Q0,5 0591 (V) &l 5151 eolaul

ETc=K¢ X ET, ")

2ol o) a> e yo Gl (Ko) alS oo polio
s (Allen et al., 1998) Ll 0F $b & pus ulal
6)L¢.J 49 ‘_,’_,9“..,] ol 3o 6B YA 5l & s elwly
355 9551 (1) 5 (V) Ayl 51 slo b 5 (el
ECw

IR=—""__ )
SECe—ECwW

LR = €W )
2MaxECe

L_g)l..,ﬂ ol oyl colan ECw alayly g0 il o
oedlS o Ve s Gl ECe (o 3 wies jewd)

L 590 MaxECe g (o o uior (o0 V/0) Jpameo

2 gL a5 Joz 05 255l (Joed BB CE L) Jpame
Copdo (LS Ol Coglre luls)f K8 L s
65liS e plojls SB 5 Ol Copte 5 g (Sialen
e Ghg)h £V )3 (ll) b Ol g plulis il
OSSbee 039 (rl )3 Sl 0392 slojlad (o) ELYF )3
5 ol ad;y 550 p0 S o)l el Ol e
3,5 (6 Soshul iie slagl

Olpss a5 ol QB! (g5 (o 9590 gL
g5 S il (g)lal gy alex ) calize Lslge o
Glagh aies Gidg |y kol o cuas oSl
5 w85 18 ey Gl spse 0l Jad o Sl
o) 5 by gl syl gad ploy aiile (595
oleld 53 S g pB)l ad (g o prailasly LS
9 e BT cdgedio ol <0 93 ey Wl Jold $95)
e cpl el laded S plon b 2)5 oS 3
5 Sl )9iS Bypme 5 S 08 detie BT o8y S
il 33 4 paxie g (Jle S5y g (180 0o b L]l
orlas il bEL oges Slakie §I K0 S
sl sy (GPS 3l oolitl L) lSe 55 Cends
Sheslbey oley ein o) okl ©f e
4o g5 e Jlo Job o (3o (0 s 5 o e
Sl glapyd po Glhlo e Slasiine ((giws [ y0e)
95 @0 e Sl (ages Sl

Gk 3l wstie gl ;o 605 glal o pze
5 okl Aelip b elitiny oSS w55 Aazl e
o) (glaizgd mald 5l solaiwl b ol puce 20 (5 50l
3okl Bllo & Llagl 5 b s Sejlal O L ¥
ey b bglaekd 5l (25 (20 wg sloykd gy
@ e g SRSl ] b Sl e
5 kel elo slaws oll e slagl o ol e

S0 kel Cug 2 50 63,5 okl O v



S90) ol s bl WIS SLEL 13 O (5590582 9 622,55l O w2

ol Cendts AT o o po b wsSae 35 Ol (600
Ry um’LS “J So904 ‘6)‘-.:-.’] ‘rj Sog u““)-"‘ L
(@ caShyio p 0, SolS IPY) Ol (5590500 (2 55eS
ol 9052 O yiian o Yo B YO O (90 amsls o
G Ve oygd dmls o (<! oS e g p,SelS V/YEY)
SalS cad el Casods g g wdes) ows VO
Loy idn o Slae o 5l (659 0 Comnd Ol (590 2
Loabul, ©f 6)08 5 5l 0590 slagasli (oo aSG]
S g Fs el d9s Jod JB i
Sl b o i Gl g bl O e
S 55 v ol 0oy byl Wli> g oy o Ol
<O L Ry el Sl g Al (JBlao WOLS
5155 Jsb sl 0391 5l lagly o LS YIA 4 AJ-
WY Sile L VAN GO o bl slogly 4o ai,
VEIY G 5 solal 5l 52 50 Of e (S0l 09 5,
s slawi o yie o FOA 5uSiles L VIYA b
£ g e L VF Lo L O LY o 35 bl
3 S 28l g Gres oz gl plo o ol e
g ppia oy pyl U (S5

Olpee ad bl o EL o colus 4 azg L
5 4 e o bawgie 5 gpSeilul LS sl
s oolitesd LT (6550 502 dmslne 5 0, Slae Julos

ooy g b
5391 2 &bl 5L b 60,0 5l O Goe i
oS B

ollel a5) o )5 o)Ll O Bee duslio lp
5 el ioseie slagl e kel ks b (aS oo Jlos!
IS e e kel plesily OS5l e
2 dlme (55T 55 (lee gLy

A

Sl (e p ioajomwd BIA 2l ) sho o Slee
5 Skes Cais 5l Ol (5900 o>l (Ayers, 1994)
sop)8 6)‘*3‘." ol e a (LSe 0 0 59lS) LS
ol 500 Ol 4 ol Cunsdy (S o Sl )

el Censsay (F) Al 51 oS g 50 Of (6550

CY

WUE = = ®
CcW

o5 kol Ol (sy90 0 WUE cadal; ol o

CY (b ol o rae ol caSoyis 0 55kS)

o2 CW 5 (JLo 3 S 3 0 55L) (Ol o Slec
sl (Lo 50 JBS p caSle i) 50,25 )Ll

5 5ol Ayl slo sl 5 Lngl IS st

2 BEL U5 5 win Syge slacils ;o oud il

il g iSTas ( PBlas ol oo o3yl (V) Jgom

SEVIY IO byl oo a sl glogl JS o oo

BBl bl O (65 e o1 als Lot VV/F

OeNlee b VY 2STas g e sy (oo 0/
Clrpd & axg boog e e oo /TR

et il ey SLoglal slas )50 5 k]
FIOF L ol o] oeSoleo g jeiie dojs VVYY B V/- )
FoS S e GEL (s)lal ol (6)5d 0g oo
w2l 5 Gl sl 03gs sy ey Y+l
Sl e (i wiz o 28l Gl 6kl O o
VB 69 el 43 S 1> canSiaste 1YY T) (6 L]
o Abaly cil 0als Bran go g ey oo Y/ U
TOV e e b esSre ol 5y50 5 0 Shes
Sals o Shee bl Ol 698 (il b ol cavsa
by o (LSe 1o 0,54l #FAY) o Slae oy S .28l
11000) oSkee i 5 Yo b YD Ol s)eh
o VB B Ve )eh arals 3 (S o o SelS

5 <l Gosose o Al el Cunsdy e el



adllan 5,90 SWBEL 0 Wl cd 833 (S o Ol s Bdgam0 - Jgao

Table 1. Range of changes in some basic data in the studied Orchards
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Table 3. Range of changes in irrigation water volume, yield and water productivity in the studied fields based on the
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Extended Abstract
Introduction

Razavi Khorasan province is one of Khorasan provinces in northeastern of Iran, the center of this
province is Mashhad. The area of this province is 118854 square kilometers. Due to having high
evaporation potential and low rainfall, mostly associated with inappropriate distribution, this region is
among the dry and semi-arid regions of our country, so that water is considered the most important factor
limiting the development of agriculture. Nowadays, limitations in water resources has made it necessary to
create ways to increase water productivity. This is a proof of the importance of careful planning and finding
the use of different irrigation methods to increase water productivity in agricultural activities. Reviewing
the sources indicated that the volume of water used in the cherry orchards varied in different regions and
with different irrigation systems. This research aims to measure the volume of applied water, the yield, and
the productivity of cherry under the management of farmers in three plains: Mashhad - Chenaran, Torghabe
- Shandiz, and Nyshabor, and to compare the volume of applied water with the volume of water
requirement of cherry mentioned in the national document and calculated by Penman- Monteith method
using meteorological data.

Methodology

This project was carried out in the field in order to determine the optimum water requirement of cherry
in the orchards under the management of farmers during one cropping season (2021). Three plains:
Mashhad - Chenaran, Torghabe — Shandiz, and Nyshabor were selected in Razavi Khorasan province, these
plains have the largest area under cherry cultivation in the province. Based on the data required to
implement the project, a questionnaire containing necessary information and logical conclusion was
prepared. The required data of the selected farms in each plain were either measured or gained through
interviews with the farmer or were calculated and completed according to the data obtained. The
measurements were carried out in type of water source, irrigation network, irrigation method, and water
source discharge. The field and area under cultivation of cherry, variety, planting arrangement, planting
date, soil texture, electrical conductivity of irrigation water and soil saturation extract, date of first
irrigation, irrigation cycle, different irrigation methods, etc. The volume of applied water were compared
with the net irrigation water requirement estimated by the Penman- Monteith method using the last 10
years meteorological data (2011 to 2021) and also with the national water document values. Crop yield was
recorded at the end of the growing season and water productivity was calculated as the ratio of yield to total
water (irrigation applied water and effective rainfall).
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Results and Discussion

In Razavi Khorasan province, underground water sources are facing with deficit. Therefore, efforts
towards better use water and reducing exploitation of underground water resources are inevitable. In this
project, the water given by the farmers for cherry production during one cropping season was measured in
three plains of Mashhad - Chenaran, Torghabe — Shandiz, and Nyshabor, without interfering farmer’s
irrigation schedule; these plains had the largest area under cherry cultivation in Razavi Khorasan province.
The method of irrigation of the fields was surface and drip irrigation. The results showed that the volume
of applied water in Mashhad - Chenaran, Torghabe - Shandiz and Nyshabor plains were 7760, 7590 and
7740 m3/ha, respectively. The average amount of applied water, the amount of cherry yield and the water
productivity in those plains were 7799 m3/ha, 7049 kg/ha and 0.907 kg/m3, respectively. Also, the average
volume of irrigation water, yield, and productivity of water in the surface irrigation method were 8029
m3/ha, 6489 kg/ha, and 0.8013 kg/m3 respectively; for drip irrigation method the figures were 7638 m3/ha,
8439 kg/ha, and 0.972 kg/m3 respectively.

Conclusions

The results showed that the average volume of water, yield and water productivity in three plains were
7799 m3/ha, 7049 kg/ha, and 0.907 kg/m3 of water, respectively. The difference between the volume of
applied water, performance and water efficiency in two methods of surface and drip irrigation was
significant. Under the drip irrigation system, comparing to surface irrigation method, the volume of applied
water was 5% less (7638 cubic meters per hectare versus 8029 cubic meters per hectare), the yield was 14%
higher (7439 kg/ha versus 6489 kg/ha) and the water productivity was about 20% higher (0.972 kg/cubic
meter of water versus 0.813 kg/cubic meter of water).
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