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ABSTRACT

Estimation of evaporation and transpiration components of maize using by experimental models, is useful for
management the water consumption in irrigation. In this research, the amounts of evaporation and transpiration
components of maize were modeled for growth stages and salinity stress conditions. Salinity treatments were
applied by water with EC of 0.5(So), 2.1(S1), 3.5(S2), and 5.7(S3) dS.m%, in the mini-lysimeter. Modeling of
maize evapotranspiration components was performed by regression functions of linear, exponential,
logarithmic, polynomial and power. Parameters of evapotranspiration (ETc), coefficients of evapotranspiration
stress (Ks) and crop growth stage sensitivity (Kpi) were considered as the independent variables and
transpiration (T) and evaporation (E) parameters (in separate models) were considered as the dependent
variables. The equations coefficients were estimated by SPSS software and the multivariate regression models
were generated. From So to Ss treatments, the values of evapotranspiration, transpiration and evaporation
parameters (in the all of growth period) were measured in the range of 420-307.5, 289-150 and 131-157.5 mm,
respectively. Under salinity stress conditions, the maize transpiration was decreased to a more value relative to
evapotranspiration. But the evaporation was increased to the same extent. In modeling evaluation, exponential
and polynomial models were selected as the optimal models for estimation the transpiration and evaporation
rates, respectively. The sensitivity coefficient values (Kp) in four growth stages were equal to 0.556, 0.972,
1.315 and 0.432 (in exponential model) and 1.485, 1.238, 0.447 and 0.816 (in polynomial model). The result
of this research was that regression models had an acceptable performance for simulation the evaporation and
transpiration components of maize, under salinity stress conditions. Therefore, by estimation the transpiration
amount, the crop net water requirement is estimated actually and the water use efficiency increases. Also, by
estimation the amount of evaporation losses, the water application efficiency is calculated accurately.
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1- Evapotranspiration

2- Evaporation

3- Transpiration

4- Electrical Conductivity, EC
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1 - Field capacity, FC
2 - Readily available water, RAW



b ool 5 5,55 slo e s gl lyieas ]
5 P90 42,0 e ooty pled S slap 3 Jelds ;550 ailss
A 0als b3l dly g e (glo ke oy 45 il s
8ly polie 5 ol 4S5 4 SPSS Jl38le 5 15 ol s
sobieds ol 3)lg 5550 l8le 5 5o peSud g 555 (305 - S
(Siludoe dal B )3 (6558 A it polaw ST (38,5 k350
FKs oo ol oolaiwl Ks o o dwlxe gl (F) alal,
(EToaq) 5,5 A5 Laal o 5o olS (3,05 = poess oo ol
dsloe (ETe) adlate o lailiwl bl jo ol S 305 - 555
ol s 0 Ks oo jlado a5 (5 9bas (Allen etal., 1998) o
<L pln S 4S8 59281 6,50 pohaw sl w8 0)99
Ly, o3ym5 e (8 Jordinds (8l Ly s 51+ IVY g +JAF
OF) O+ Lly, s ko (g lodnns sl 5 () I (D)
P9 4253 (oot ) gles (@l oanmaplis coi 4 &S
alys SPSS il 3V Jgoz) ab oslitl g Sy g
ol x5 5 5 el el K s Ax AL Ao Jsgne
b ol 0ys0 S 0 Ar A Aol s polie &S Oj50
(0 al> o Jlez) w8y oty 5l S 2 (61 Kp lade 5 <ol
LS wi ) al> o ol il a0 .0 3,491 ailBlas jebo &
Joe sleolaiwl b o Seplay o a8 8 a5 0 Kp g o LB o
) B8~ e (Aly polie (Al g 0ud Sy 0y lo
S L5 i Ll (sl) K ps 5 (0 sl L

5 S a5 ol el (e

((srinbr gy — (oole) VFo) 1383958 ) o los LAY 0590 (3l ! S g O Wlidxs V8

l Gos U5 550nlil 0508 Qe b yopenY Sie dan 50 O
0,98 JS ;0 (LS ol ki s ol ©d> gaeme p suate 5 Lol
SV Lol i3 483 952 St So sloled jo g 09 0,
A 0y5L ek YoV/D 5 VST ¥
V=S ph x D x A (Y abl)
SB Si9 agb, Bpc d(cunSey0) kel ol o V
Oley o S (G55 Casb, By (90)0) a5 Cud)ls abais o
pb (40,9) syl plol 5 b 5 S5 gl Lows o] ples]
oo Goo D deuSe jo il )8 SL el JB
(g o) SB ghw Cobus A 5 (o filo) jonny
6o ool
oS szl gledae Gl (1) alal) Gillae o Giogly onl 5o
e Glgieas (B) p5es 9 (T) G5 sl yial,l oyd 3,25 -
b adlaie olabiwl b1yl 5o 3,05 - yded b el g anly
O lall )0 3, - B A5 capd (ETe) vall jles
Sseas (Kpi) olS oy al> o Comle o35 5 (Ko) 5590
syl s plo a4 b a8 3l s Jiee glopetie
(B35 = e e &y iy e & ygods ol (555 g e
Ao el sl 00gs ol wi ) als o ol 5 1S ol
ond iludae polie » F3e Jelse plo Sloasmsplis 5
S s Sl o olptes o il RS 5 G
JBle s 53 0ad Al Sow S5 &g 5l sl e plml sl

o ypin & Fgam Sy sl S0l Y Jguxr

abgs o alolas abal, ol abaly oLt
EsT=f(ET. K Kpi, Ao s 9 3y (e ¥
K= (T24), (Allen etal., 1998) G5 B G ¥
T=Kyi. (Aot As. (K. ETo)) B a5 (s Jos 6
T= Kpi. Ag eAr(KSETO G e e Joo r
T= Kpi. (Ag* Av In (Ks. ETY)) 3 oo (o S Je v
T= Kpi. (At Av (Ko ETo) + Ap. (Ko ETD) 3,55 e 30 42,8 Joe A
T= Kpi. Ao. (Ks ET)A 35 L3S (S5 Joe 1
E= Kpi. (Ao+ Av. (Ks. ET)) RS eSS s o Ve
E= K. Ag @A (KSETO 5 e gled Jaa "
E= Kpi. (Aot As. In (K. ETo)) RS eSS e ) e WY
E= Kpi. (Aot Av (K. ETo) + Ao, (Ks. ETo)?) RS eSS g3 4z )0 Joe W
E= K. Ao. (Ko ET) A S eSSl Joe ¥

LgLQOQL) I8 ared W &_J)s) OL\.? dwa) 0)5.) J}.‘a )Q W 9 d)”"’
00l (Fm i 9 Y gie (uliie )0 ((ABlg) (sloaline
lize o Jow Lol 5 ol anslio KoK b do oo Lawgs

oo 255
iR 0 od adei 0,20 sla Jawe leslaul b al> e ol (o
polie gilwans 4 pladl (Jae o psie s8ly polie 4



VY e 50 0 e W Fgaw )5y sl Joo ()l o

CSIpSs ©jpot wdy Jolie den 50 o Sl g, !
B 5 By = P e (S U (i a5 (5 y5boas 09
28 Shl g 4l Slee cngs e 4 Blate o 5 4y ol
dsl Jolro & g po posed e p2r Jladie (0 505 U (n i g 0
2ol i Jolow polaieds 09 0By SLL g (Sl drngy
D)3 B8 g P o35~ S bbb (039, ) 0) (xS
So jlesd & S Sz 9 Sz S1) s)eh 5 slayles o
olS o) al> o Cawlus cslio ol o (V JS5) o o ldo
Dyt 233y o g 0 4135 S0 50 ()90 G 4 Conad
A gy k) oS 5lend) 0598 JS )0 Slais 90 sla el
S2 S1 slo led jo 5,0 — o lade a5 ol Llas (V) USs
VY 5 IAP 1Pl b et 4 S0 ot & Capni S5
b By e alS cwlpl Lylyl cpl o cdl Gials
il b i3 s e e 5 350 /OY 5+ /VF /AT Ll
Oe 50 ole 4 0,8 Taw bl Ve g VD /e
> So o el g olS ah Al pe Sl (38,5 iy
G 5 B85 = e ke (ol (g)5d (Il 2oy etes;
v 5l s jlade g ralS do e A0 ¢ OF iy 4y olS
od8l o wline ciegh 0 cwl alily lidl as o ¥ S
L ple ol (5)9d e du (5ld) oSzl dilate Sidos
Jleel ©)3 695 32 50 3 iy o0 ¥ (S3) 5V (S2) 17 (S1)
By = P Hlade 83952 St slojled jo ols L gl ol
DBYA o5 5 a5 5,95 Jlade e Lo YOT g YEo VY ooy oy
i SB gl 5l psed Jlade g e lee 0) - 5 OFY
Azizian &) ai g,Sojlwl el YEF o YIY DAY
yol> Giagh b jsSde sk gl (Sepaskhah, 2014
Sade (gyeh (s bl d o as o las g el el
o oRIP w3 jlade g palS wD)d 385 9 3 - S
adlaio 0 )3 glac e S LB o as Koo iaghy 4ol
00 3 sl ST s Gl a8 ad (3155 e el 0538
4 olS 5,0 - el el Sl e p edenj s BV 4
30,550 shegh o (Saeidietal., 2018) wi wo o YY e
Sk J Gl o i alS L a5 ab b ]
o yd e e p e e VIO 4 010 5l 6)98 S
S8l mals IV A o sae 5l B8 §p8 - RS
25U L 5l 3] gy 9o gulis (Lacerda et al., 2016)
ol g b &)d §y05 - S ke (1alS p (5 )9h i85

(g3 — ole)

Uas 2Slos Jolis ob;,) e Lol 5118 ol ol s b))
(RP) (s iy ARMISE)T s 50 (e ilin iy, ME)'
atey 5 (CRM) sailesdl cupd (EF) (siloon ol
b oolatwl (NRMSEY sais by slbs a5l
ALY ) JOB0) Lulg, ;0 5953 slas,ll 4 by o Yolre
RMSE (slao,ll sl Gho 4 5o3) lade JSlas 3424 .0
g R? slao,ll o G 4 Soo3 9 CRM g ME NRMSE
ez gl Jae ol o dgs saimolis (Jow G 40 EF
Bgy (V) JOVQ) Ly, jo el o0gy e g 5,05 polas
Slosalin sbvosls da,les slows 5l s 5 & PY 3OV i

Dy oo lawgi 0ol (s 9 e Y e wlidie 5o

ME = max|P, — 0;]{L; (00 akl)
1
n .—0:)212
RMSE = [21=1(I;1 0) ]z (5 alai)
2 _ _(ZL,00-0).(Pi-P))*
R = 007 S, PP OV akl))
i=1(0i-0)* -3, (Pi-0p?
B = oo O e
— Z{Lloi_Z?:l Pj
CRM = = o 04 akal)
1
[2{‘=1<Pi—oi>2r
NRMSE = *—F— (¥ abal)

oy g gl
Sy Aol gl j5ed 9 3,5 (3,05 - S e polie
952 St So slajless )3 .E85 JI3 (o) 2 3)90 39y V0 2
DFIF-VIS DV-YIY o3l 1 i 45 Gy — yaiesd e S
30 o P Ay 5,m5 jlade g, Ve e L TY-Y/F 4 FA-Y/O
5 390 Vo 2 yeshes YAS) 5 FASVY FASV/D BV-VIY o3
s YENVY YPAY YOIA-) o5l )0 ey dy puded e
Slao il yly o .cudls j1)38 59, Ve e oo YRIY-V/Y
Gger s Bl e yd oy Jol e joas ol HLas (F) Jgam o
S Lol gl )3 eSS s 38 (38 - B polie
oo polde yualS cel 6,98 il el 000 o Sre oy
Coms SB mhas 51 jo5es e (al3dl g olS (5,05 9 (3,05 -
&S Sygo ol 40l (So Hlew) dilaie o laibinl lal b a4
ot b 385 - B A S (3,95 e (5,98 25 Ll
035381 yo3ed Yoy & ol s e 58 50 9 2l el (6
g ad ST olS 5ym5 e szl puyp b BT cnl ol

5 - Coefficient of residual mass, CRM
6- Normalized root mean square error
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1- Maximum error, ME
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