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Table 1- Planting and harvesting dates in the years of research
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Table 2- Chemical properties of irrigation water
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Table 3- Physical and chemical properties of the soil
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Figure 1- Rain flat irrigation strips (right) and rain flat sprinkler irrigation system in operation (left)

Voo ylo,aud 08 (S O}Aﬂ oobwl s colo g0 5o
(LS 50 2 56l S 104 Hls sl § (LS o 0, 55LS
Oyge ey Silwoslel 5 WS Brae al &g
Pl G )5 S B L pliliny 03, pasS )00 288
b ails g Seaeas e 0 ¥ Cewd 4y (STilug)
R JTTNNE NSNE X1 S SR
@0y 5l e il Ve alold 4 slacays, jo cils ¢l y g
Al eolatwl &He LIS
9 5wk 0 (LS j0 0, 5L YA+) loy5g5s 0o
S sledale Loyl sl ol Brae S O jg0a e
HESe 50 il S ol 4 (90,5895 ASile SIS i
A solitul paiS Siamin A e 0 (ol yud T o)
oo 9y & (@l 5l ey V) ol LS ol sl
eolitlyn oSzl _ulitlon sloools 5l ookl b cuzile
44y bl plewly ad o5l 5 50 0szge
ad,F i o as A wlble o9 5 g S SS
Elsloms Lol T 55 bl (Zarei et al., 2018) ws

b Al n sk 03 oS Ojged bl
‘_ngLs)S W |).?| )|)i{ dw 0 g59.>La4 J,olf (_;l.m_f?lg
2 S 5 Ge,y F 90 F) olal 90 4w Juli Lol
oy Ndg (o0 B g Ae Vo) )lol mhaw ¥ el
3988 o Aol gy A o Jsb g o Ve 0
4 Sl kel gl 90 )5 e 0 ol 4 S S o e
Sligren gl Wog 485 13 K00 5l e Foalols
8okl Blalws ol j0 O sy (o31eiSG ialdl g canlio
o B 50wl 0050 T Aoyl o ¥l 4 aalg) dlold
ssbr s kel Wyl e o caal 5000 8925 4ijg, YA g
Shl 6olal Sl yo .l el jo 2 VAL Lawgie
FSlas 4 pasS gl | asol 5l am pasS dc e (o 5l
25 WS 355 ol b end iy ol ) 355
Gl CBlS glacns) G )0 5 e 5 Sz ee slaled
Lbdﬁydlg:)és,»]&g‘c)ﬁj&bwd)@]@%joj..ib‘so
Gl QLS jsb 4 a0 s plad g 05 00 18
(Roodbarani et al., 2021) s oo



(o)) 90U (1)L 5yl gy b eSO (5590500 9 2 5Mes o O e g it 51 (ouwy 0

2 eSS YEARIA wls o Sloe (:Slo b 55, & (55k0]
S o nlpln 285 18 Ko el 09,8 o LSe
0 o Shes 2alS o )lnl 90 (ntier 55 (o)
5,8 asb Gl 59, 8 4 s)lal 590 cnl 3115 el g,
OHlan g pgie b e alS asys Ye/FA Al
oy 2y S o bl o (Senobar et al., 2011)
locaisy 2150, 1 F 5TV O A glol slayes o o
595 V0 9 A skl 590 2is S @dlel 5 (qusy  paS alisee
i Llo 1y als o Slae o YL
Sl sl 5155 )kl O el a0 s
Voo slayles (F Jooz) iy o Slae 0 (0= aoy0 V)
bugio b cuiy a4 kel 5l el soy Ae 5 o0
i b ,LSe s p S5k OYVAIE 5 00T /Y 5 Slae
Aoy o jles aimd S 15 5y gkl 09,550 o Skes
20 2,5 kS YAVEY ails o,Slee lawgia b ol 5Ls uals
args b (0 Jguz) o5 Llo 1) 0,Shes jlade oy yiaS LS
oy A Ve Sl Ol 5l el Gadios ol ol @
Slogine (hals o Sloe ;0 aSil g ols 1ol g e
Ao P a Al gkl Of i el STl sy
8l wlys jrals asye YNV wls o Sles oy
Joe S
22,0 YO lyme 4 ol ol xlaws Khorramdel, 2017)

(Keykhaei & Ganji S
Wlos S apogi paiS sl )ly okl sy 2 1y 2 5L
5 (Hajiabadi et al., 2021) .,5Ke0 4 sob] >
A5 ool gyl g ol o Sles
ol Cog (O=ao,s V) Sad 4 ab o Shee
285 )18 lel Of el a5 s)lal j90 slojles
Bogame ;0 cdwlej] slajles ails o Slee (F Jso)
&S sl lug LSe o 6,5LS FYAY/F L YOVA/YF
(ol wsllasl Copae Jloel Sjgo jo amo e (i
slejles (F Jouz) wb oo Jials aojo £4/Y0 o Slos

&l ol b slojles sl (T 5o g <85 o yg0
o> 5958 Gl 3l g dralne (o s wey0 £ g A
F v 3l ol cbloy ol ools 18 acie Last o
Slosd 2 50 paiS o Shoe g 0y ,8 JLis O ;8 1500
Y5\ laaloles jl oslital b ol (g 50,40 ol

(Naderi & Ghadami Firouzabadi, ;5,5 aculxe

:2022)

= _ield (1)
Irrigation

2 eSS kel ol ysee WP ol o a8
5 (LSa ,o #,54LS) o,Skee Yield (o] caSa e
el (S 5o canSe ;) (6 kel o luslrrigation

Yield (Y)

 Rain+rrigation
Sk s skl o ggaze 555000 WP (] y0 a8
3,8kes Yield (ol coSe e o535k o Shos sl
(caSa o) fgo (Sl (yl5me RAIN (LS )5 0 55LS)
Lol (LS 5o caSe i) s kol ol e Irrigation
Obosle Lawgs oals Sl (g, 5l Fge (S5L dewle sl
2 oolatw! (SCS) I ol S bl

e Tyl

as ols ylid ieghy sosls il jly & 5o s
(\C de}) w‘ )‘0(5».&0 u_j 59° 042 9 ij o).iLo.c
puS ails & Slos

WS jaxie ool Sy wib,ly &gz L
)‘)5 szlﬂ.ﬂ 490 il S Q=7)) Gl 4 als > Sloe
(AR ¥ LS)L.?'.’T 499 Lng)Lo.ﬁ.’i alo QLM) Cho w‘ » Lg)L:.;T
eSS 0NN GOV /P Wl o Slee b o 5 4 39,
239 b les (0 Jgaz) 9l 18 i g lel 09,5y LS



Y = V€ 4o/ V€Y limo; [AY 0,lond/ Y0 0,93/ iS2; 9 (5 W (51 05w owiige i

el )3 o ay kel liee G20l L (g ul o5z
ails o Slae 1als ol o ShalS Badiay 0,Skee o 55
Aoy e e 4y Cond ol 5ls el oo P e o
w5 a5, 7 50 F gilol Glayes 5o ol 5l els
285 b deslre oy TEYY, F1OA YAAE 1,
U5 Sad wol Jlade jralS g g lel He0 il b el
(Behdad et al., )Kan g olags by oo iol38l S
pasS (o5 Slis (K 5 el oo 1,31,2022)
Sl g (e b (Sas s asls edlel jenS
L oy Geiod (pl @l o)ls pad &l oSl

2l Glgsen (T (6 ,aF e

Ao bssy § g8 ol 5l el oo Voo b, By
S el oy Ve b5 0 598 5 (2l LS eli ao o
FYOVIE e a0 ails 0,8l (VL L s a0
S sl 09,5 15 S 45 p,SelS £V -OID § FIVYID
b ol 5 mels aoy0 £0 L 59, # 590 jles aizd S )18
3 0 8es ST IS 50 0 S ol S YOANVY o Shee
loog,S 50 oyl K008 )5 )18 gl 0 ) 00 iy
Sty ol 4 a5 b (7 Jgaz) axs 5 )18 5 )l1 oo
(silal ol 550 So p0 0,5 blatul iz o5 e ol
slo el aeyo Vo plgien 1) 5Lis g0 Ol el (l5e

ailo o, Sleae o NP IWE ) oeals a\S.ﬂGg Qoo A L)

ST S 5905%0 9 4313 3,Shos 8 0 il lg & 325 —€ Jgua
Table 4- Combined analysis of variance for yield and water productivity data
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Table 6- Comparison of the average interaction effect of irrigation interval and water supply level on wheat grain
yield (kg/ha)

(-W)’) d)‘ﬁi Ol ol aw

skl 490
. A v (39)
¥y 5/Ad £AVY/0? SYOY/FE ¥
YYav/ve 05¥0/-P £1.0/0° o
oW YAYY/VE MRS 4

el ol 5l el s soj0 Ae e (B Jgaz)a o
Ol oS te o) SebS VY Ol (55500 Lansgio b
olel 09,5 50 g sl O (590 00 e 5 syl
&l el ao s Fe g Ve lajles 285 1B 5y
P okS INVA 5 108 Ol (5590 0 lawgio b o 5 o
L0 Jgaz) a5 13 gam 09 0 ol caSoyie
S deps A 5l b plgiee Gaiod (pl S @ 4y
aonl ay gl Jall oSk o il S
G @B b sy Ol gyg0 lade oYL
SguaS Wil gl i .cwwlinl, SG s (Jolaini, 2013)

sozme Jlal zals el (oo (slo 25 b dglie ,o ol

Sl Gogorte Sila b 3o, £ sl 90 b les
B 5% sjlel 09,8 50 Ol Sl e p,S5lS < IVOA
o2l Ol 5y500 595 £ ikl 590 benlpln 2d S
SalS g gkl 590 LiuliEl bl 00,5 o (5,ls gixe
dlos SR8 ol )0 (g Slge adg (ST Cugb,
5 Seilimlyyaee JLad (ol o5 el 5 g Shals
el Jelge (nl ggome 5 995 o0 oS 50 Slge JUil o oo
Sran 659000 s (nl 5 058 00 3 Shos I3 Sixe S
.(Senobar et al., 2011) vas oo zals 1) Ol
‘LS)L:'.”‘ ol ol e jlend ols las gudod ulis

Sl Gagore » (= 2oy V) ylogne Jlew 36



Y = V€ 4o/ V€Y limo; [AY 0,lond/ Y0 0,93/ iS2; 9 (5 W (51 05w owiige i

90580 Ol iy el Ol (5590 00 e (o
bgye ol caSayio p e SolS - IVAY Jlade 4 (55k0] O
w‘@j)bwbéla.ww)o\" L‘»)’j);)jo)wd.g
Jgaz) a8 S 18 g lel 00 (slaeg S 50 lajles S0o
Y

(Dehghani Sanij et al., 5o § zile Slias
oo Lulpa) JelS o)Ll plSin wizd S ass 2008)
2 eSS VF L fE 5l aniS LT e LS (s
S T TS leg 5 5 sl ke anSio yie
G Sl oy oSS WV ) oS Ol B pae
i Ll gl s oS wiles S 5158 ldde adsls
Sheails ol 8590 Al 5 S p e @S Gk
L 45" (Senobar et al., 2011) o,ls & ;o 1, o (5 5050
5 lagg Lol slows ilial o ls Slaseen Gubios ol gl
Slogs el Logaze Glez sl pass 0, Sb o1,
Jsb Gl 50 g ise by, «0lisS (g)lal 190 b > o5
oS ol 6050 5 9 Shes Sgg a0 g alls (ud
(Rahimi et al., 2019) ol oo 8,2

g o3lail does 0 g Dgud oo ( Do) & g8 Olge
ssba 3 Sles 5 Wb Al paiS slaals (3
O S @Yl (Shaod 4 4z g b S oo 28l (55 S
50 ol sosere 0)l0 0925 Ol (55000 5 0, 8kee jlade
(Shamohammadi & Mazaheri, o salgs cél l>o
(Hajiabadi et al., 2021) |, \Sas ¢ sol] > 2007)
il o 5l 0o ,0 VO 5l a8 OF (el 51008 S e
Sbse Rl Ol (550
Syge Slio ale 5o oS0 &S mbs bl
ool s 5 gLl 590 i Sltalel ol )0 g
aoyo Vs 5o 55kel Ol 655050 Ol 53, okl <
Al @bl cpl a4 axei L (Y Jouz) ol o gins
Vidsaz 50 00,5 oo oy 2l o bajlass o eSSk
5 ohey bl AL g0 oS e Sk Al s
5 okl ol serte 5 lel Sl shse e 2 55kl el
sodse oanlive a5 sbiyles ewl sad @) Sl
2SS VY Sl b Ll T (6 90 0 0 i
el wo)d A 5, T o0 e @ bgsye O caSa e
o 3,10 (5,05 e S o yles Koo b aS oy o 5L

S0 b g] 3L mel oy A b5, 0 590 Hles Q] 5

SS90+l O (559000 9 Sl S (53905802 22 3l 21 el w9 93 iliie 31 (eSSl Al -V g

(P oo fio 32 0,5 5kS)
Table 7 - Comparison of the average interaction effect of irrigation interval and water supply level on irrigation water
productivity and irrigation water + rainfall productivity (kg/mq)
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Introduction

Food security and increasing self-reliance in basic crops are important pillars of the country's economic
development plans. One of the most important challenges the self- sufficiency in wheat production is faced
with is the low water productivity. An effective and practical solution is to use water optimally and save the
water. Pressure irrigation increases water efficiency by preventing water waste. The advantages of irrigation
with the Rain flat system include reduced initial annual irrigation costs (compared to the drip tape irrigation
method), quick and easy installation without the need for welding, easy and quick assembly and reinstallation,
no need for specialized personnel and special tools for installation and assembly, and the ability to use it to
irrigate multiple fields. The water productivity index is used to evaluate optimal water consumption in
analyses and decision-making. This index is affected by the irrigation schedule. If the crop water requirement
is used correctly and appropriately in modern irrigation methods, in addition to reducing costs, it is possible
to save water consumption by increasing irrigation efficiency and help strengthen groundwater resources.
Therefore, this study was conducted to investigate the effect of irrigation intervals and different levels of
water supply in the rain flat sprinkler irrigation method on wheat yield and water productivity.

Methodology

This study was conducted in order to investigate the effect of irrigation interval and water supply level
on yield and water productivity of wheat in 2019 to 2021 in the form of split plots experiment based on
randomized complete blocks design in three replications. The experiment was carried out in agriculture
research and education center of Semnan (Shahrud). The soil texture was sandy loam. The main plots
included 3 irrigation intervals (4, 5 and 6 days in between) and the sub-plots included three levels of irrigation
(100, 80 and 60% of water supply). Sprinkler irrigation pipes (laterals) were placed at 4-meter intervals
between crop rows. The net irrigation water requirement was calculated using the Penman-Monteith method
and the amount of water consumption, wheat yield, and water productivity were determined and the best
treatment was identified.

Results and Discussion

Irrigation interval treatments of 4 and 5 days, with grain yield of 5410.6 and 5016.1 kg/ha and water
productivity of 1.169 and 1.077 kg/m?® were in the superior statistical group. The treatments of 100 and 80
percent irrigation requirement with average yields of 5520.7 and 5218.4 kg/ha had the highest yield, and the
treatment of 80 percent irrigation requirement with water productivity of 1.130 kg/m? had the highest water
productivity. The interaction effect of experimental treatments was effective on the studied traits. Thus, the
treatments of 4-day irrigation interval with 100% and 80% water requirement and 5-day irrigation interval
with 100% water requirement were superior with grain yields of 6352.4, 6172.5, and 6105.5 kg/ha,
respectively. The 4-day irrigation interval with 80% water requirement had the highest water productivity of
1.336 kg/m?.

W


mailto:Naderi7367@yahoo.com

Investigating the effect of water use management on wheat yield and...

Conclusions

The results showed that in the rain flat irrigation method, increasing the irrigation interval to 6 days,
compared to the irrigation interval of 4 and 5 days, reduced the yield by 35.55 percent and 30.48 percent and
the water productivity by 35.55 and 29.61 percent. Because the irrigation interval treatments of 4 and 5 days
were in the superior statistical group in terms of yield and water productivity, the best irrigation interval is 5
days. By reducing the percentage of irrigation water supply to 60 percent of the water requirement, compared
to 80 and 100% of the water requirement, yield decreased by 39.17 and 42.50%, respectively. However, in
terms of water productivity, the treatment of 80% irrigation requirement with an average water productivity
of 1.130 kg/m3 had the highest water productivity and was placed in the superior statistical group. Although
the treatment with a 4-day irrigation interval with 80% water requirement did not have a statistically
significant difference in yield, compared to the 4- and 5-day irrigation intervals with 100% water requirement,
but it had the highest water productivity among the irrigation treatments. Therefore, with the rain flat
irrigation method, the percentage of water requirement can be reduced by 20 percent in the 4-day irrigation
interval.
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