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Introduction:

date causes
inity stress and
crop water uptake.
requirement) and soil
se of water resources.

Salinity stress causes the reduction of crop evapotranspiration (ET¢) and yield. Unsuitable see
negative effects of atmosphere (such as temperature stress and ...) in crop growth period. So
unfavorable climatic conditions (in crop growth period) have an interaction effect on the reducti
The mentioned conditions effect, should be investigated on crop transpiration amo
surface evaporation losses. This research results will have a determinative

Materials and Methods:

cm and height of 70 cm. Experiment factors w inity stress and seed planting date. Soil salinity
treatments were selected at four levels of 1.7(S1), . . dS.m L. Seed planting date included of 5 May
(P1), 25 May (P2) 14 June (Ps3) and 4 July (P4). Crop ‘Wth perio
56). Experiment was conducted as factorial and in a complgtely r ized design, with 16 treatments and three

e by SBSS software and with Duncan's multi-

a Wisture meter. Irrigation time was
determined for without water stress conditions. Therefore, avail water“fimit was determined 0.4. Irrigation
volume was calculated according limit), soil density, root depth, leaching fraction and
soil surface area. To separate tI‘ Il treatments were performed in two series of mini-
lysimeters. In first series, soilpmo evapotranspiration amount. But in second series, the
plastic mulch was pIaced%7 i n in the second series, was only related to crop
e

transpiration amou i series, was equal to the evaporation amount. Linear
function of Mass and

evaporation-salinity.

evel and in dates of; P1, P2, P3 and P4, evapotranspiration amount was measured
in range of; 619-54 47 and 625-544 mm, transpiration amount was measured in range of; 429-309, 421-
d evaporation amount was measured in range of; 190-239, 200-254, 206-266 and 213-
y stress effect, soil water potential, water uptake and crop transpiration was decreased. By
the remained water in soil was used for evaporation. In S4 level and on dates of; P1, P2, P3
rtion was decreased to 12.9%, 14.1%, 15.6% and 17.2%, respectively, and evaporation
e amount. By changing of seed planting date (for optimal use of moderation atmospheric
conditions, during the crop gr@wth stages), is prevented the increasing of evaporation portion. In initial stage of growth
period, only 0 to 10% of rface is covered by crops (FAO-56). For this reason (in the crop initial growth stage), the
evaporation component has a dominant portion in the crop evapotranspiration parameter. As a result, placing of initial
growth stage in warm days of year, was caused an increasing in evaporation losses. Therefore, S1P; treatment was the
optimal condition for transpiration increasing and evaporation decreasing. The estimated functions showed that (in salinity
stress conditions) crop transpiration decreased more than ET.. Therefore, transpiration rate should be considered as the
crop net water requirement, instead of ET.. Mass-Hoffman function showed that in stress condition, the decreasing slope
of transpiration and evapotranspiration and the increasing slope of evaporation, became more. So that in planting dates
of P1, P2, P3 and Py, for 1 dS.m™* increasing in soil salinity, the evapotranspiration rates were decreased to 2.51%, 2.82%,
3.3% and 3.65%, respectively, and the transpiration rates were decreased to 6.1%, 7.34%, 8.42% and 9.2%, respectively,
and the evaporation rates were increased to 5.5%, 6.7%, 7% and 7.82%, respectively.

279 mm, respectively.
crop water uptake reducti
and P4, crop transpiration
portion was increased to the



Conclusions:

Salinity and atmospheric temperature stresses had interaction effects on evapotranspiration and components rates.
Postponing of seed planting date and not using of optimal weather conditions (in spring), were caused the transpiration
damaging (favorable part) and evaporation increasing (unfavorable part). Therefore, in irrigated crops, the planting seeds
process should not be done in the warm months of year (especially in July and August). As a result, by controlling the
soil salinity and choosing the appropriate date for planting seeds, water is used optimally.

Keywords: Growth period, Soil salinity, Water losses, Water requirement
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Table 1- Mini-lysimeter soil properties

o5k ) Sl
Parameter Unit Amount
gl ojlas (S ysll colin ds.mt 0.53
Electrical conductivity of saturated extract
pH - 7.3
Sk cdl . 5 py
soil texture Sandy loam
53): q % 54



N

0
Silt % 3
o) % 11
Clay °
ucl)j bl ds [ Cugb, % 245
Moisture content at field capacity (FC)
ﬁjb L.sfb)‘"}i abd ) [l C"?9]’) % 10.6
Moisture content at permanent wilting point (PWP)
$Rpb ogaze p > -3 1.36
Bulk density gem A
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2- Qualitative properties of used water sources in the research
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Electrical . . . . .
Salinity conductivity magnesium calcium potassium sulfate bicarbonate  carbonate chlorine
level (dS.m) 1) (megq.L?) (meq.LY)  (megqL?)  (meq.L?) (meg.L ) (meg.LY)  (meg.L?)
So 0.5 0.88 1.35 0.2 1.42 1.12 0.41 1.74
S1 1.7 2.66 4 0.7 5.38 3.8 0.64 6.6
S 25 . 3.6 5.7 0.87 7.8 5.7 0.8 105
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Figure 2- Comparison of average values of evapotranspiration and its components in different planting dates

s 9 55 5 575 <y Sl gy S o8 5 519 5 Jole 9 185 31> i 3 (1) gt 55 iy 00 ol

I ialS ol bawgs )05 9 ol Ll «S1B Ol Juusly (e gy Gi5 iul3dl b a8 g ol e ol 0399 Is me doyd SO o]
s 5 ity sy oLS 55 gy00) 31 b 5 )33l 5 e ogllal e Gy 153 0la 3l T w0l (55 ilS blie 5 al 58
o () oS, i St tass Bl 3 oS (5 gty 5 2 5 GBS slo sy 5 sSike ol Bl 8IS e il
S5 555 St cslayles 5 31 Lt gl b Jlae] &5 5y 5 st g2 miarjisd ¥ (S8) 5 ¥ (S2) /5 (&‘qu, el O 6y5 slos
iy 4y SB a5l 5 Hlade g e due OVe 5 OFY AVA (s 4y (3,0 jle cyio Juo YOF o V8 VOV Codyy &y 3y — puoed Hlaie
FY o0 gghan b (o)l OT (608 i 51,500 s > (Azizian and Sepaskhah, 2014) us (¢ xSojlul o SRYFF 5 YT OAY
S 05 el yio p utesj owd OIY & +/0 g 5l Ol (6y9 (yial3dl a8 oy ol gols s Jlesl )5 ol 5
(Saeidi, xS o5 yio Lo VA5 @ VYO 5l 1uoes 5 yio Lo VYF 4 YAD | 5,05 ‘);;ogltn\"\“i\‘\ﬂ 5l @y

b S s 3l s Gliee Gl g ol 5,5 5 35 (e Lol el

S0IY 4 ¥/0

b o)l o ol il 5 Gy s (liee wilises (slacle 5 lajg) )3 pulidlse 0P e ey 0D (Sgu
ey 5o 5 Cupanl Pl a5 Azl 8 alon g o baylyd g iloj gl da Yol w, cilies sl yo a5 b ol gy iglie olS cuslS
5 (05—5318) Wiy so |y e gdas ) doys Vo b o 5\“@,1431 ‘

a3l slojgy b plajon olS a3 adgl dlsjo ST g 23l o0 oS (55

g ) e e (pyidin oS A8 0303 (135 e 3 )3 ) u»“-eﬂf'ﬁ‘ SE gaw jl s Sl sl bys
b Ay 5 45 35, jo; 2 yiaie WYL pl o e 058 g LS B )3 LTl Al yo 13 & 392 59, 2 oo YAV Ll S
iy o 03 Seo5 5 sk kg s 1 2 s s (1) R 53 5] oo e 55 (G0 et el 2021) 5 pll a5,
2 olS by sl dbs o (05,8 CLIG

s Sl o > SRR e

Sy 05 e digeS 4 oo



a2 2990 Olho (il ylg 5o - Jgsa
Table 3- Variance analysis of investigated traits
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T BTG o 9 278 w 8L
Planting datexSalinity stress
- 32 25 34
Error

Sy S Jlais | o 55 55 gime Sglds saims

perature (Celsius degrees)

‘ (35 Ao a3) Lod i
é’ ’xnmum tem
e
S
p

Oweddy ey (Pa Y &4 50/A 5 (P3 cuiS 1) duoyd DV & £V (P2 culS p3) doyd OY/Y & SYIA ((P1 cuiS j3) duopd
Y¥/V g (P3 cuiS 50) duopd YAIE 4 YY (P2 cusS 1) 2o yd ¥2/Y & YY/Y (P1 cusS 10) duopd ¥Y/5 &y Yo /Y 1 (E/ETC) o phow <y
3 54y olS (555 whew Pa g Pa B P1 S clago )l ) g 558 (5)58 (35 bl )3 a5 Lre (ply sy (Pa ST 1) o ps OVIY
a5 olS 5ym 5l Lonuo s (g el S Lyl yd )0 gycpl 5.l ilial ojlil les 4yl wrew 9 LEalS 1o ) WYY 9 VO/F AF/Y AY/A
cusls b Oy &S A5 0ald L e iSO !l Al Ll o 03438) S odaw 5w 4 lise e & el 038 lay el
oloslw 9 (bjaje (iagR 3 hled (6 gl s whew Gl 51 Sl e 0l A8y Jolpe 3 (6l Juina Laul b ) sy o2kl (sl 5o
25 031y Ui 55 e g e ewd ¥ (S3) 9 ¥ (S2) o/ (S1) gk b (oybol Of oy balyis (6l 5 (Azizian and Sepaskhah, 2014)
S 4 ol (55 o4 S8 5 S2 St slaylen )3 &S (sl ol Bl SRl S oo 9 SR )0 0L (585w «6y9d Ll L oS

AD v ol (oyll pdaw id 51 R0d Limos 50 b Dyglp Ao yd YY g YA FF (i a0 SB pdaws 5| pu5es wiw 9 Mo pd SA 5 VY V5



W AY 5l olS 5,5 maew ialS el ol 55 5l alie jobas a8 sl LS gols b plosl 5 69y 2 0lS ol 5L oy ¥ 5 00 Ve VO
DA &y G B85 g s slin] Fewls g)0pl 51 (Trout and Dejonge, 2017) g 04 3o pd TV 4 WY 5l 1uses wdw Sial3l 9 doy VY
od S calie g b Q! p gk Sl e cpl @l auges il Cilhae Sl Giagh b aldS sy iagg 5 Jaee sl
S g PLgb 4 S slagle; 5 5k Sl b &S (gyoboar ) 48T Jhuadl b (5 5 (5ppb (5 Blie 31 alS
obS iy Lo )3 (olod (sby i (aljal 105 905 (65 gle (IeYIin ) (0 3y 5 s lip) 2 &S Jlo p)S Juad 3 jhenesl ke
Foe (oS 48 adgl alsyo )3 (BLS by BB o 3 jogad ) s sja Gl g olS 35 SRl dadijg) dhdl g Cuglie il3El 5

g J@l?

Sosd OB L T £l
S oad gy (Jis ppiie) SB (6)98 (lime & Cond (wtaly sl juiite) (B) yuses 9 (Tr) 35 (ET) (35~ s
ol ST Juol )3 39 (6598 5 Glal Bl 1 > B jially (ol oo 9 Tr g ET )*")B’ ol G ¢
bylys o B ol cod bwg Tr dals cud as s bl el jials ET 4y cuns (4%
Fel)ly bty (Bly Lalpd 53 a5 sl p3Y gycnl 5l md (L ) (658 Clmlas g0
Sl Oyge ol el G pte Sladuog 5 odd ) sl

oM S5 b &S gy 22 S0 (6p9d LA & Camd) O i) 5 5 BR SloeedS erd y2 3 ) B Gl e 505 (s
P CBlS )l age domyd 288 sl (ol colas (o) 38 5 5, M 50 OB 5 5 el el Lol (Jlo p )5 Juab
slr goonl 40,5 55 gllasl o Gl g 3y ollas £32 (o NgLj s b ) o o O e bl 5l eolizl pas
23,5 el yly sl 4l b foloye g 5 (slaels )3 ogas Al f S onl ) drog dsie 3 (ABly Ll
eben byl 4 pli3l Lo oS sl S BB o8 ) slacatS il 5 oS ol Jlo 5 ool U

22l 9 Sgd (S bul oy S 9 039 ; 005l 5S4 @) Bymim pded ey elS 4 )

o (69 o Py olS (55 5% ey g ionj s VID 9 O YD /0 Jolis 6)lul Ol (659 (slajlows b (s 5> ailie
95 S5 5> i, o(Lacerda et al., 2016) a5 «l)) ET=-0.717 EC+15.07 L dlal,
$395 e 9 Jgeae -10.9EC+131 4 Y=-13.1EC+122 .Y=-7.6EC+149 Luls) oo s 5 15 Jlosl &3 claaily ;0
Jaazs 3,Slos g 55— puoes Pl el (69 (il &8 4 00y LS jsSie sla yimgls 40 o500 ;I (Saeidi et al., 2019) ai ool> i3y

Dy gl Jamgh s p Gdate g A5 )



(e o) ol slin! 5 305 s e

Evapotranspiration values and its components (mm)
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Difference between the saturated soil extract salinity and tolerance threshold salinity (dS/m)
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