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consists of about 43% oil in dry matter. The content of unsaturated fatty acids in the oil are 30-40% linoleic
acid and 15%oleic acid (Zubr, 2003). Crop evapotranspiration (ET.) and precipitation are major factors that
control the water requirements of crops. Quantification of ET. for a type of crop in any region and season is
necessary for proper design of irrigation systems, crop water balance studies and seasonal irrigation water
management (Okechukwu and Mbajiorgu, 2020). The most common method for computing ET. is through
the crop coefficient (K.) approach. K. is the ratio of crop evapotranspiration (ETc) to reference
evapotranspiration (ETo) (Shukla et al., 2014). Considering that ET. and crop coefficient are necessary for
estimating of crop water requirement and improvement of irrigation scheduling in any region, the objective
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of this study was to determination of ETc and crop coefficient of camelina in greenhouse conditions. The
distinctive aspect of this research in compared to the same researches conducted in the past was to
determination of ETc and crop coefficient of camelina by applying saline water and deficit irrigation during
the experiment.

Methods: Three irrigation treatments including Wo, W; and W (providing 100, 75 and 50% crop water
requirement, respectively) and four salinity level including 0.7, 4, 8 and 12 dS m' were used. The
experiment was carried out as factorial (with three factors including salinity, irrigation water and growth
stage) in a form of completely randomized design with three replicates. For computing of ET. and crop
coefficient 36 pots were used as a weighing micro lysimeter. Soil moisture status in micro lysimeter was
followed through weighting. Before each irrigation event, lysimeters and their contentywere weighted and
then water content needed to reach the soil moisture to field capacity, was calculated. Es
greenhouse conditions was done by planting grass in two same pots.

at the end of growth stage. The accumulated ET. for camelina duging withl season was 245 mm under
normal conditions (no salinity and drought stress). In all of thepi ion treatments, ET. decreased by
increasing the irrigation water salinity. ET. decreased by 9, 21 a espectively, in WoSi, WS, and
WoS; treatments compared to normal conditions. The results also indicated that quadruple distinct growth
stages were identified in the seasonal changes in K. In the first stage (initial), the K¢ ir values had a higher
dispersion due to the effect of soil evaporatiofih when the ground cover values were low. In the second stage
(crop development), the daily K. values incre®ed and um_values were occurred when the plants
reached maximum cover, which coincided with the init id-se tage. In the third stage (mid-season),
the K¢ mia values were high and more or less constant, in thealrth stage (late season), as leaves began to
age and senescence, there was.a continuous decrea; daily camelina K. until it reached to a lower value at
this study, the average crop coefficient values for
determined to be 0.45 during the initial stage, 1.35 during the mid-
season, and 0.5 during the lat®Weasotstage. Camgelinadrop coefficient at the initial, development, middle
and final growth stage of W>,S; treatmen 44, 60, 64 and 54% respectively compered to WSy
treatment.

Conclusions: The findings'ef this research revealed that by increasing irrigation water salinity to 4, 8 and 12
dS m! cro evap@nsp iom\(ET.) décreased to 223, 193 and 166 mm respectively. On the other hand, by
increasin%er irrigatio i

ason and late season decreased to 0.35, 0.6, 0.85 and 0.32 respectively.
in quality and quantity of groundwater resources in most regions of Iran especially
ould be suggested that the crop coefficient of camelina was determined under drought
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Table 1. Crop calendar of studied plants
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Type of variety  Finishing date of experiment  Starting date of experiment Planting date plant
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Table 3. Some chemical properties of fresh water and saline water (deep well)
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Table 4. Electrical conductivity, pH and SAR for saline water treatments
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SAR pH Electrical conductivity Saline water treatment code
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10.83 7.7 4.19 S
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18.01 7.29 11.89 Ss

350 03 A—de plamil ghn 555 3 ol b b
A e S ed 3 e b e eV S

el s e oS Ulssan e oS (88 B s L
Coxt 25 Oads Tl 5 53 5 s, S8l ol e 3 LS
5 S il (F) el 51 (S

Ke = ol (")

C_E_TO
(s SUs g 5 o AL a5 K ‘@.b‘u{‘;
oS 5 LbalS oS B m5 — 15 Ol e 5 540 ETO S ETe

/0 (A Jead) [lesl ol S 6l 540
ol (6, S eIl B paim e w3, Dl eas (V) S s as
L os—d e =gl 55 S S la e Y
S (V) IS pollas .l sl 1) T 5L 7 e ol
EC=0.7) [sd ¢ ST L olel Ll 53 WlalS G o — s

Sy e il O/A BYY o ddy fad Jsb ys (SM!

Tl OLS T 5L ens s,
018) dib o sbezel BB« 55, cnl L

NP GCvS O P PSRN NS SRNE S INCI K ¢
Sl OB kol 0 8 o) i L s 5315
S b Lusby A S b 0l 6l (W) 4155,
fmiloes (1) alaily Sl esliwl b 555 01 3 Or) las 30

:(Fathalian and Nouri-Emamzadei, 2013) . el ol
Wy — W
W, =Wj.| 65 ————x100 )
W

33 e Vs Son 0553 Si St 035 Wa 0l s oS
s b b e 5 Sl S sk O bl sl
54l bl 3 U3 OF Sy 5 2 ¥ 055 Wh (1)
o 5 6oll 3w O Sligms 5 20 ¥ 055 Wy
Bld o S5hS o y Sen a0 il 13 555 55 550
Ll
S o3kl plmil 5l ey Colw Sl b a3 50
Ao o sy gin Vs Sn Sl Doy Jlzl s
0l bz g_.JT‘}l (5573 Sy gm0 53) g_.JTe)' S L) 0
el 3, O ol sl ez, S8 OF Lalls
Slp Wiy) ad o ol 55 4s pames sdme (55 A S

A SL by Ol B 5L 350 O lde 3550



FC=4 dS m-1 A%

3 oY \
1 VI A

!\/\/N ]\/ \/ v \
vy

Gas s fo ko) L8 G5 o 5es
Crop evapotranspiration (mm day l)
-
/

I 6 11 16 21 26 31 36 41 46 51 56 61
38
Day

EC=12 d§ m-!

Gas et o) oS G i e
Crop cvapotranspiration (mm dax'l)
~
J
S

0 T T T T T T T T T T T 1
1 6 11 16 21 26 31 36 41 46 51 56 o6l

EC=0.7 dS m-1

Crop evapotranspiration (mm day'l)
w
g
X
i

G35 gt ot (gmen) Sl (5 0 oind

1 6 11 16 21 26 31 36 41 46 51 56 61

Day
5_

1 7 EC=8dS m1 \
0 5 4 ‘“/"“I\\\’\\ I
Loe vt WA A

E AV v el
j' Ft AR |
I § 3 Bl ¥
:1‘ £ ; ’f\ IU/\/\/ vi\

& ANl 4

7 oA Aol

E 5 | ‘\”a’ WA

2
.]‘ 2,
[ 2

a 17
3 £
~ '

1 6 11 16 21 26 31 36 41 46 51 56 61
33

Day

T L W N (& e . e S .
&‘jl:;.l«a)é\""wl.vbhé) 5y )l—é}*é\fwwgdﬁ_w5“6}:5_|°)‘H\-"ﬂ>w\%

Fig 1. Measured e
.

otranspiration of ¢

NOPRERE
Ol Sl das ﬁb‘ﬁ‘ L3,

j%ﬁ)bt@gegd‘ﬁ

O35 O .ASJ\JQl_.inQ_LAlSJJJJ
N5 Sen 5l esli il wlilS s LS G
= s ki (§ S 03NN iy p S8
53 oS B Es 55 ol slaml iy, Sk 5 M) o0
Spdie ose IS R G Jelse Js a i
(Evett et al., 2015)

@) Jsder 5o Lals & ,mim e (uilisly g s
5okl s o) basles ol 1 oa oS das e 0L

lina in greenhouse for four salinity treatments by providing 100 percent water
requirement

> 6 53 SoWo Hlas gl 5 LIS 8 ai— el e o 5 s
53 Ol lda RS 5335 2 e O/A o3 a5 an g
LaS 55 55 00 Se ke YV o3l an 5 sy plan) al> s
3,15 clla Silva et al., (2021) w5 ool Czey ol
0 1y 55 B i okl e o S s 395 aadllas s Laol
S S a8 s 05 e L OF e 4 5 axw s al>
gt LETe 3550 ot (V) Sdwrax s b (B0
OF Jobo 48 8 oo iy (2l 3l s s 4 0l S s
>0 3 .wlwfw\)sdagfwﬁch_ﬂ&l}é\
o o 03 e 5 A8 355 Sl G S e w BTe Gl
»> .(Lopez-Urrea et al., 2020) 1l . a8 5, SLL



Wiy Al o 5 208 (o8 G5 Hled a il o LbalS G pm = e sl (Sl o 0 S0ke) (ilisls s O g
Table 5. Variance analysis (MS) of camelina evapotranspiration under salinity stress, water deficit and growth stage
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Table 6. Camelina evapotranspiration values for the individual growth stages and the total growing season for irrigation treatments in
different salinity levels
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Total growing season Ripening Yield formation Development Establishment Treatments
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Table 7. Growth stage length and crop coefficient of camelina at quadruple growth stages under different salinity levels of irrigation
water at100 and 50 percent of providing crop water requirement
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