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Table 1. Average climatic parameter s during the study
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T (°C) RH (%) U, (msY) R(r) P(mm) Month Year
10.75 54.38 6.57 6.38 0.94 sl Mar 1391
14.52 48.53 6.37 8.66 0.98 oy94  Apr 1392
16.87 53.35 7.10 7.39 338 cuiges,) May 1392
23.98 27.75 6.50 11.29 0.01 ols 5> Jun 1392
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Table 2. Physical and chemical characteristics of the soil

O O K G ety Podar kel ST aey el as EC o
Sand Silt Clay (ds.m™)

(%) (%) (%) (ppm) (ppm) o.C TNV (cm)
30.20 54.56 15.20 330 3.3 0.53 37.1 7.5 0.95 0-60

Ky =0.475 - (2.4, 107 , U) + (5.16 , 1073 , RH)
+(1.18 1073  F) — (1.6 1075 , RH) — (1.01,, 1075 ,,

F2)— (8 , 10™° , RH2 , U)— (1 » 1078 , RH? , F) )

Kp =0.108 — (3.31 , 107* , U) +(0.0422 , Ln (F)) + (0.1434
« Ln(RH)) -(6.31,10~%,, [Ln(F)]?,Ln(RH)) %)

K, =0.482 - (3.76 10™* , U) + (0.024  Ln (F)) + (0.0045
x RH) )

Ky, = 05321 — (3, 107* , U) + (0.0249 , Ln (F)) +
(0.0025RH) )

K, = 0.51206 — (3.21 » 107*  U) + (0.031886  Ln (F)) +
(0.00288945  RH) — (1.07 5 10~* , RH y Ln (F)) %)

K, = 0.61 + 0.00341 RHpean - (0.000162 5 U yRHpean) -
(0.00000959 , U « F) + (0.00327 » U  Ln (F)) — (0.00289 5
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[Ln(F)]2Ln(86.4U)) M
> ol Cac)_mU TaSvAY %J_.AKp L;bo—l)oa\f
> 1 (omd g, RH (m.s™ P akal, ,0) (km.d™
Cld S 4 0 45 gz 5l (S Al F cas o
(m) 53550
o] 51 a8 balg, 4y gy e oMbl ol os
GRS 558 SVolae ;0 5 ael Cuvoy HSde wliilse
gy 0310 (6w S Jols 00l (6w can Sy 0k
0315 (6 i g Eutile ey BB by, 5l a0 olS (3,8
O 3l Jole A S o5 Sl by, 5l 3 5 eSS
5 Jlesl jl o8 sl sl Glabal, waiis ooy Ll
sasl Cawots ETy b 1) M o a8 o5 5l puses polie
3976 oS (oaBly (35 5 jeFud (e -l ALB eV
oyt oo oal Cwddn (6 promn slaosls 5IETe b

af

A e glaigSay Guass ol (o (_g)l,,.g" > 9 Ol
35,5 ;S (FC) ey cud b as o Ve 5l S cugh, oS
s yediie (o 0gid A >lge Sug b, i LolS U
AW alre L g o s kol 5 3 S coghs
Sleogh et )bl O e olyj cd )b a5 e o
ol 2825 JB g oo S lame o ptesanY a5 Ll
Al b ad a3 )8 i o lie ol 5l s ez 0)lgen
Solnl 51 8 SB Cogh; Glime 09b bl Oloj wojs V-
Sz was lawgs (IDRG) miwcugh, olliws 5l oolaiwl b
A S0l g e il e g Ve Gas g0 yo
Siile Gpoimy LB Joo @z po oS (3,05 5 oSS
JIoan A S s CaaS by 9 9 lliul Jow (lgrea,
(V) 5 (V) asly, 5ol Lo 0,50 sloools o QL.,;—I s s

W) é)j]).g
900
ET _ 0408 (Rn=G)+ Y 7,557 Uz (es—€a) \
0 A+v (14034 Uy) M
ETo =K} x Epan ™

Oz gz ye oS 3y 5 5 ETo Lol o a8
G 5 s w3 LAl s 2l R, (mmud)
boge T (MILd'm?) S 5> L G (MJd'm?)
JLas e, (kPa) glsl by Jlas eg (°C) lp o)l ax o
gl lsu jLid o5 S (65 — €4) (kPa) Bly Lo
Oyl az s Jolie o s Lid e oo 4 (kPa)
ceyw Uy (kPa°CTh) S g Solu coli ¥ (kPa°CTH)
(Smy 3) St ey K 5 (Mus™) (552 ¥ glis | o oL
LS5 Lauly, 5 eds o 3o (et sl caddllas o ool
sbiesl (0 adal)) jolusl o abal) g g T (Y akaly)
(A adal)) 55 o (V alal)) S50l o8 atal)) oo Dol
A eolaiwl



WAF gl fous 15,losds 5 ol [5ft a0 G 9 39 4150 /.. 9516 by dumn o 1] 50 g 3T ool

VA/F g A/ S i oS 0j9, V¢ o 5L Lawgie JBlo>
S ol Dl @l oobslyy abln 59,1 50 s
YL 8ly 5,25 g a5 Hlade coys0 ol )0 ol Cewoay
5yt i 5 sieicee FYA OTAN-AY L 4o 0456 LS
o e BOFIY Soe sl o 00l A lore g e (525

Bl Cawod

sl Jolhe sl Sae inl po (LS o po (Sl
S VAT /00 [FAN e s ol g Slse cdamsgs
Slae 050 50 BLE (oo Jlade xSlas el Cassay +/YY
5 oLl slasl cawl 095 (el vz 10 olE Sjelgm cudlad a5
DS (oo Jgdl 095 Jlade (nyieS 4y (SLL ojes o sl
a3 olS Gl oy Jsb s L FAO (lojlo w0556 ol S (sl
el sl 1) olie (mf (2Ll 5 Sloe bl al> o 4
Vaziri ) cowlos,S Gl /Y0 gV oo /F o5 oy Sisdas
Cesdd polie 54 0 odnline a5 shilen (€t al., 2008
FAO ;lojlw sow 3l oo olpiin polie & 003 ool
29955 (LS o o Slpets (5 g, ¥ SS s Bl e
Sl 00l ools lzi VYAV L

355l s YYA (raghy cal o 9556 olS T 55
OhlSen § S 5 (V21 2) ol 5 jlosS s b a5 u
A5 o wlB Gyl ) gl ailate o 5556 oL (gl (Y- 1Y)
3 plde cployls Slg3 e cul alive o BI L sladlaie
330,5 3,51 1 s s FVOIS  FASID dilate cpl o1, ]

G 5 e dmlie (g )lol Slawlme I Jol> b
Cid g dile paim 93L8 aloles 3l oolaiwl b oud dulxe
sloools L byl auslie g calie culpo 5l ooliiwl b s
el 00 08,51 O Jgaz ;0 (6 yewannsY

S I WK PO P P oW PL R X WA R A AN PR
58 RMSE (gl 3,55 5 5055 Glien 0551 50 oile
$ld g, leolaiwl ojls s s 5l eolawl & Canis
Dl 5 e 0 0 (585 e Al 3 aile ey

& roamY polie &y Cond (55065 951 00 )0 FIA ailais
OreS ;500 sl iy, Ly aalie )0 g6 by, i o)l
Ol 9 (1) (St g o polie g 010 |, RMSE
(MAE) U3 3 llas ;35 (il 5 (MBE) Lawgia sl
Ll o il s 5 lio Cundg Sl 5 o
aS Cel 48,5 )18 C8s pgo A,y jo bl pl 5l eals Lol
el s Jool ailae sl (Vo V) LS 5 Sl mls b

2,1 Slyzpe O 5 adlate 6ln (V- +7) Glopd 5 ol o

0

By 9y Gl ol Ly 0l Sl al> 50 0 0 LS
S ¥ Gl oalii wl b oS g ye (3,55 g juBe ol S bl
2 BLE Coyo 55,5 Co bl Casddy g 00l el

UZS) 9A L}‘")U Sl 6‘)‘.’ ‘)”.: Ja.g‘a) 5o W Cawddy ETO
A dawloe 0950 oLS 580 g puoed lade Euile oy g1
dlio gz az e sosls laicds 5 e slaosls
polie wlaly bawslio cads 0 & leay ol oolazul
oSlae iz (R?) ' Siicen b wiibe sl sl lne
5 (MBE) "lugis slhs . 5ike (RMSE) "las ey e

s ooliul 5 UKo 4 (MAE) " sllae slbs .Sl

n 0;—0)(P;—P

2 — l—1( = )( _) (i)
[ERiC0i- 002 (Pi- P2

n —0:)?
RMSE = Z=1(Pim007 0

n
MBE — Ln=1(Pi_0i) (\ \)
n
1
MAE:; ?=1|PL - Oll (\Y)
w0l oo live )‘..\i,o Oi W) 0)3])4 )‘..\i,o Pi u] o as
3590 polie nSilae P oo sonlie polde il 0

Celpools olasi N g ous

R

U i 5l s ol oblp 5 swlidlgn ol jo

L cetd qupd (23598 WV 5 09l oo ool (2998 VY
Ao 3550 Al 0,90 ;0 39, @ (5l SYolee 3l colal
10 3455 Ay 0,98 (5l S J Slale lawgin 9 (V JSK0) 0l
Vo dgdsr 0 a8 S O g0 pid cuid il B a5 plags,
Loyl ay ai ollp 5 10 0956 ol 090wl oulls &Sl
ol 30 il o ols 5 Ll bzl 3l 51 lse o
s lse s eloslas Ll dan amgi b ud; 0)90 (haghy
AY ol olo, 5 LL LAY ol wuawl Y8 5 ol iis
@l 0955 039, Vo (BLS a5 2l ST Jgaz o

sl 00l ]l e ¥ F lagie g b e 5l alaS j
3 S Cghy sailyy, 6 pSejll 4 az g b s)lol 590
oS any shgb, (i e U ol a8 3 S )5 059, 4 ]
099y 31 03sy Ve (Pl s d e 0 05 i 0 g
5 SSlas a5 a2 o lid b s F eolaiul (6,5 Sl

! Correlation coefficient
2 Root mean square error
3 Mean bias error

* Mean absolute error



WA Jof dosi 15los F oo /ot b gadr (S i g 39 4 3 /... P35 39y A Lo (41,0 g (4Ll

395 ol uhy 0599 5O LUl pb -F Jgux
Table 3. Pan coefficient in pea growth during the study

Bosgs Gopaodl bl ek Mol bl Sipl gl olo
Cuenca Allen & Pruitt  Snyder Corrected Snyder Orang FAO Month
0.60 0.57 0.55 0.55 0.54 0.81 50y9,8  Apr
0.60 0.56 0.55 0.54 0.53 0.81  <cuigus,) May
0.49 0.48 0.45 0.49 0.48 0.76 ol 5 Jun
1
e

Kp

Sl 5 <5yl o 3ol yoy Ll ¢y Lol «og g 3 (T (i ol cillion oo’ gl po —) S

0:8 glw

m. & Cuenca

° &
- [
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Day

' W allen and Pruitt
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Fig. 1. Pan coefficient calculated Cuenca, Allen & Pruitt, Snyder, Corrected Snyder, Orang, FAO

0395 00 (5 0,90 10 9955 (AL u b 3 T 5L -F Joux
Table 4. 10 day water requirement and crop coefficient Peas (mm)

Ave

Lysimeter4 Lysimeter3 Lysimeter2 Lysimeter1

Kc Etc(mm) Kc Etc(mm) Kc Etc(mm) Kc Etc(mm) Kc Etc(mm) ETO(mm) 10 Day
0.45 19.4 0.45 19.6 0.45 19.6 0.55 239 0.34 14.7 43.6 1
0.43 24.2 0.45 25.0 0.43 24.2 0.49 27.7 0.35 19.8 56.0 2
0.59 29.7 0.70 349 0.70 349 1.02 51.4 0.37 19.0 50.5 3
0.86 46.3 0.97 524 0.97 524 1.17 63.1 0.47 25.4 54.1 4
1.03 55.3 1.13 60.8 1.07 57.5 0.99 53.3 0.74 40.1 53.9 5
0.98 58.1 1.03 60.6 0.6 355 1.13 66.8 0.93 55.1 59.1 6
1.16 76.4 1.19 78.8 1.11 73.5 1.04 68.8 1.19 78.7 66.0 7
0.97 80.4 0.89 73.5 0.88 72.8 0.94 78.0 1.07 88.7 82.9 8
0.55 48.2 0.46 40.5 0.51 44.6 0.57 50.3 0.74 65.3 87.9 9
438.0 446.1 415.0 483.2 406.8 554.2 SUM
1.6
1.4
1.2
1
£ 0.8
0.6 & Daily Ke
Ave Kc
0.4
0.2
0
o 20 40 &0 20 100

Day

0950 diljg) AL o pb ,log0i —F JSC&
Fig. 2. Diagram of daily crop coefficient for Peas

a5



AP Jol ous 15 Lot Foder /ot @ gadr SO IR 9 3 3 /... S gy Ao £y (S0 5 (3L ylenols

S gl o polio g bl s sl G)Loi amolio -0 Jguo
Table 5. Comparison of statistical indicators calculated values of the coefficients pan

PRVICE (v STyl Sijgl  oad pdol yubidl gl uilo ey gild Wolee

Snyder Cuenca Allen & Pruitt  Orang Corrected Snyder FAO  FAO-Penman-Monteith
0.620 0.629 0.642 0.652 0.654 0.654 0.672 R
0.192 0.186 0.186 0.185 0.183 0.174 0.142 RMSE
0.043 -0.006 0.028 0.148 0.045 0.012 -0.098 MBE
0.152 0.143 0.137 0.145 0.143 0.134 0.098 MAE

il o (P )5 ) Aol il pb duulio -7 Jgux
Table 6. Comparison of different pan coefficients using regression plot

PRV EE-1 R BaisS  Kijgl  owd ol julidl g Euile ol g6 Alolae
Snyder  Allen & Pruitt  Cuenca Orang Corrected Snyder FAO FAO-Penman-Monteith
0.647 0.703 0.708 0.723 0.738 0.825 1.274 a
0.213 0.171 0.135 0.184 0.171 0.096 -0.230 b
0.376 0.415 0.412 0.442 0.452 0.504 0.904 R?

2 oy o= 5 el wl s (Abyaneh et al., 2010
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Fig. 3. Relationship between observed and calculated evapotranspiration by the equation FPM
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Abstract

Lorestan and Khorramabad province has major share in chickpea production region are the one of the
largest producer of chickpea (Cicer arietinum L.) in Iran, Chickpea with more cultivation area compare to
the other plants, to estimate the chickpea water requirement. The aim of this research was to determine the
crop coefficients of chickpea in a research field in Lorestan agriculture faculty in 2013 to find (Cicer
arietinum L.) water requirement and different crop coefficients. For that, 4 drainable lysimeter was selected
in which diameter and height were 0.45 and 0.8 m, respectively. The crop density was 50 plant per m2. The
water requirement of chickpea was estimated equal to 438mm. The potential evapotranspiration also was
estimated equal to 554.2mm. More ever, the best pan coefficient also was determined by comparing with
lysimetric results. Different parameters such as RESE, MBE, MAE and R? were used to determine chickpea
evapotraspiration. Finally, the results showed that the FAO model with error RMSE, 0.174 is an optimum
model for this region and Snyder method was modified in the second accurately. The FAO Penman Monteith
method for calculating reference evapotranspiration in the region of 4.8 percent less than the amount of the
lysimeters.
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