Iranian Journal of Field Crops Research
Vol. 19, No. 4, Winter. 2022, p. 311-325

A

Olpl =155 i gy 4yl
FIN-YYD . IFee b o F ook N4 ol

3 (Camelina sativa) LslS 285, 4ils LS 5 e Iyl 53 Shas 5 059 55 S

F sl ol e dezes dew < 5585 JUIs T Olow 2,15 Olgd

WA/ VIYY redly s o)l
Ve[ EIY 1 g

2SS

02835 SO S )b C)god; (g «uilS i Glagu )l ) (5 395 b 4l kulyd ) Llels” (ol)j Cluogad L)l jolateds

2 b Ll sleal ol s dapad oISl (g5 ysliS oaSiily Sladzs deyie ;0 WAV —AA olyi Sl )0 1SS aw b (Bolas JolS slaSsl il o
Jele glsisany (LS )3 p)55LS #2957 Y o) (alls (595 5 (ol ol it (olocsd 10 5501 V0 (T 10) cudlS gy 3w (o
Orrde 9 039 PSS ¥ e g Jgl CdlS )i 1 (LS )3 S kS VFOTIA) el 3 Slee gyt 31 ()Lt ol b 48,5 a3 > (o8
5 (LS 53 S5 LS VIVIR) (i) 3,8kas oy el sty (59555 p55kS ¥5 o 5 p9 CudlS )l ) (0o ¥o/) oy (as s
039 £ )5 9k PN a9 pgd> CodlS )l 1 (YAIBY) (eiSg p o> oy Lol 390 (595 5 oS VY a9 Jol cadlS” )6 & bogeye
Stz )3 il iy 53 iz psd (o8 4L dlasi ol 2 3)90 Dlio 35100 & ko ()55 355 | dinge oMl pppian il Cnda,
Joisine STy 5 (Sl Simgls ol s LIS jsbas 28l (o losine 1alS Slio ol (Silke Sl G650 3B L g A5 Wl Jlie g
28ee (sl ogine alEl & e ()59 50 £ SPS 7 il U bpmo 358 (lje oS sligSay 292 CuBlS loj 5 (Bpme 295" e 2 LilelS
oles gl poid 31 (S 48 45 Lbels 5 Slos s gllas €S o)l 10 ;3 aizran b LbelS” 4l 5 Shae 38l lules 5 il

S 2 O3ar (sEgy LS« yadli (hEg) doyd (g n Moy 1S SBjlg

4SS Canl dwlSmly 00lgls 51 Spopg 9 4 J5 aLS L. crantz)
sl plo a4 Cuns Llols 0gd 0 bl 5 8 S pb &
ales 53 900 L piSecsl 5 565 ol du (o585 (—f,
o L5 YA) be 5l i e obS el sl el LB (g yioliS
Gl oS b gt g 4 Kl s sldgusl 2oy
» ol e g cculg,l g Lilels (Chesnais et al., 2015)
S 53 i (38 lawlgl U g atdly a pd Cwdd bgyl 0,8
dAx_wgol LJ Lol ool omuo AS &g @a») 5 sb)l§ ()J‘ dLm)}wf
50 A5 00y Aigelyd 4 Ll cusS ¢ Jpame 1 i3S LS
o g Olie CudSh glagdsy) 4 eges IS 3l ol
dl)_: UIHI 9 O ‘UJL’9)‘ du)ﬁ—“‘f LUl 6OJ~_>D.OUYL_"
ol Mg g aiujaeS b 4 g (Shss sl )8 liios
Dharavath et al., ) 555 cuiS ) Cogw adgl odlo lgicay
S eypbasy 3yl i3 gblie 4 (g 2) 5l Llels (2016
A e (IS lhed 3 0,8 Ble (a0 YV I i Led iul38l
alsye o Lod il 8l og b o S il o Jlisles)S  ials
Lo 5 5l (86 (0395 Ek 9 S () S & 58 (S

doddo

$5y9liS o Lais b Coman ol3E Slgo el (gl

5 hod slaodly jl oolaisl ials cas oKl wejls
& olS wle JlalS cusS Cuwl b mlio | (59000 90 b
9 .)95 cgrvT )l a.)l.é’.'_wl Jﬁlb l_: u.:g.lku .))il@.c 4§ L.J.nlf u“.‘.’ﬁ)
w3l )98 (Shsd ey il Jl i el caa 5 o5l IS,
(Camelina sativa ke pb b Lulels' .(Kahrizi et al., 2018)

Sugeeds o8l o 5ygluiS” 0aS il el andy w8 (g gmmatily =)

olrl lgal lgal (e

St olSils ¢(5)5ltS 018kl LS S g Mg wdine 095 slutily =Y

olrl lsal lgal olyex

(b @lin 5 (6))gldS s (AL SS9 M98 (cwdine 095 Sl

Al oliile S s, olStils

Ol ot oSl (5,9l 0SB (g (pdige 09,5 b3kl —F

Oyl elsal ¢l

(Email: p.hassibi@scu.ac.ir e ki g — )
DOI: 10.22067/jcesc.2021.37179.0



mailto:p.hassibi@scu.ac.ir
https://dx.doi.org/10.22067/jcesc.2021.37179.0

Yoo limoj € o)lowd VA Ml ¢yl £1y5 (Glomisdg iy g puii Y

13 450,55 oanliie i (y gy doyd () eyl Lol ol
A idalS 5L3d )50 (159508 e (sl oadplon] Clallas (S
2958 53 S8 )3 (595 p)SokS BV (6355 w53 4l 3 Shoe
2 Uiy pSe kS Y-+ (Jiang and Caldwell, 2016) 1Ll
5 (Kunt joshi et al., 2017) s_a j5iS (¢ o Sdows dilaio
ol oo YL ) jo S 0 LS 3 oy5e o p,S o LS ¥e/A
g sladdllas 53 el cossas (Bronson et al., 2019) 1yl
olis (uSly a5 155,8 ls 50 (Solis et al., 2013) Ko 4
Copdge Ay Al poilgw 9 (o) ($395 golaw 4 LelS' (el
99 y5—wgl ddlain )0 4S5 gyobdy g Golite CublS oo (oldlyas
2 03958 PSS PR (6355 haw )3 2y 53 Al olass Sl
YYD (6365 paw yd udosl i )3 g (o )gs 5 4l VF/A) Hlse
S g odalidie (L )95 )3 A VFIV) S )3 ()59 55 £S5k
23055 any Lglols asly 5, Slos 5ol 5 0, Slos IS jgbody s
2 Llels o)l (St glgm g Of Lyl g Bl (loj o9t
s bl )3 olS ol cutS (ol 1 dad o cidls ol 5 268
b gliwdy cpenl cedlS Fu il g 35 Cu e 59y 2 ddllao
aang bgoasly cdlae o W (Leclére et al., 2021)
GRS aloal LS el A5 )3 ol il Yl Jewily
slao )8 L aue ieg) aib oL S 09y  SE9) sbaaily
g5 e eyl bl caiS o8l )3 a5 Al S]en
2958 Shod e b CalS b (Shsd 589) el 3 eote BB
CJ)L» Py dl)_g sladlao ‘_',5;515 4\5(}3‘| 4 axg b LS bl
Tl 9 comlio CdlS Zo,5 el (25 Jgol ol ) (ol
5 =S 3 Shes lie (VL S el 595 355 st
3ySdes slizl g3, 8ee 2 (9 yi 9 CdlS loj S oy pSl>
ool 2lom g Ol bulyd 55 s o8y Liels” i, 4l olS

ASb e

gy 9 3190
Sl aeyo D AWYAV=0A (el); Jlw )5 ol ag
oBisly (65)9lutS 0uSiilsy ¢ LS S g W) (wdine 09,5
39) s 4l g jlgal (8 g 5> Gl Slaal (e st
Job g (Jlomd adds W g 4 p VY oldlie (o5e b )8
Ly daw 540 YY glasyl o (B,d dado ¥V g dojd YA ollyas
adbio olya g Ol layiolb g S Slasie 5l Sy ai 1yl
OLE Y o) Jgto )3 cui iy yShe (o) Juad Jsbo ) ataloj]

Cw) 04501

gojlasl e |5 olasy o yials dad o dild e Cdgde sl
Ulgi o e plod s 131 0 i yed o 50 oddiades )4y dluss
Gdo Cunlio CudlS 2o )l po Lol dad Lials' ) 4249, g aild 5 Slos
OB )5 5 U8 Slgs oo olS 9 2)1 392 Jpazme A5 (sl o)
Gl sl g0yl 5108 JolS 1y 4ils Sisas) 090 dom gled
Cepon] Plo ailata Sy > LlelS )5 Cubgn (5l cmslio cutlS
9 (sing) by )ly93 45 I I (Urbaniak et al., 2008) ¢l
bl slago )b siwdygd SlindS g 59y Job o b olS ol
93 53 8 5 i CdlS F)b gycml Sl el oo Lkl i
Kiani et al., ) 5,35 o kS 5 Slae colpi > g 6355w j Moy
(Doori et al., o) lSod 5 5355 wtnbio oyl b Lslyon (2018
;5 (Brassica napus L.) 135 cusls s 3L wsly oL 2016)
0392 olyon &ls (b g (BT 0)93 3 Lo)S AT oy L (o>
3y Sdas JalS cozge (ug) 0)93 Jsb (195 0bsS p ogde &S
1y asls > Slae culs’ )3 3T 5o, Vo 4 (y5bey 33,5 o Jparee
53l ialS (ole 0T yid) aigy cudlS gu)b 4y Coms duoyd ¥V
G, il wyp b (Berti et al,, 2011) Koo 9 Sy oinlojl
P ypo yoj sled &8 Wl )58 Jud jeuiS 0 LdelS sl
s 23 (Sl 35 5 Led Gualidl ol s 4 5 ey g
A 3y Sloe wid il 4 e 330 Bl )b (25
by olyed 50 cewlio gled plKiRdg; cusls 7o)l 0 oS Jbsjo
OBl 8l d pomie (gl g (BAS 0)93 3 SIS lgp g (o)
PVl b e ggmdge (] 3,5 0lS A5) F5e 090 sk
oolosm (i 9 o) 3)Sdas il 3 Sl sl iy 5 Slos
Ll canday pERdg; slacuiS 7,
Slalllas Lol cisl o8 U lawgio o 23355 4y LdolS 5L5 4 S
Seslawl Ly Liglols” asshy 5, Slos «S15 o0 ay ditg 00l L
Ol 3 el 4Bl il 8l e B Glise 4 (SS9 sladsS
Lols” ails 3,Shos 4 amd oo b L3 Ml i il
5 S g9 an angi b ailgie (62, (ot 4 Gl e 5
» -(Jankowski et al., 2019) a_il cglize ol ¢ ol byl
PSS VW0 5pylS wim jo S slllos 8 ) adlllas S
Ao Vel il 8y ao)d 5 0o N ) 5l 3)Skes (590
OFar Ol &S (Jbpd ol GhaljBl (5 0,8 pas 4 s
5 4l 3, Slos as g5 hB ials 4 e p)SslS VY 4 VY/0
YF 2,8 e oS yo (Kumari et al., 2015) ai ye5) duoyd
Aoy g asly oy Sles ioljdl 4 jorie US> (595 £y 5hS
Ay el STy asly oy doyd a S Il yn s ji Sy,
3 50 adllls S > Jolie 4> .(Bobrecka-jamro, 2017)
s mime iuli8l 5l (Karcauskiené et al., 2014) Jls) jou8
5 039y 2L dawlgay LS (g a0 g 4ils 5 Sles



Yy

wlalals (g, il oLS 5 ,Shas (51521 9 9 5o 1 (35958 ST el Ko 9 o

Table 1- Physical and chemical properties of soil in the experimental site
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Sampling depth Soil Organic sk EC Available  Available mt;’ogen
(cm) texture matter (%0) pH ds.m phosphorus potassium (%)
(@SM)  (mgkg?)  (mgkg?)
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Table 2- The average of monthly temperatures and precipitation of studied area in 2018-2019
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Month October November December  January February March April
slale glos yiSlas (1Slo
Mean of max month|y 34.0 26.5 233 25.0 27.0 36.1 43.6
temperatures
Slale slod s (xSl
Mean of min month|y 121 7.1 2.8 4.3 7.1 10.7 12.2
temperatures
Slale slod 1Sle
Mean monthly 21.9 17.1 14.0 15.2 17.1 231 2.0
temperatures
abale Sw)l
97.4 103.6 27.1 333 11.8 454 2.2

Monthly rainfall (mm)
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Figure 1- Slicing of interaction effect of planting date and nitrogen on; a: plant height, b: height of the first branch c: number

of lateral shoot. Means with similar letter (s) are not significantly different at 5% probability level- using LSD test (Slicing
based on planting date treatment).
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Figure 2- Slicing of interaction effect of planting date and nitrogen on; a: number of silicle a and b: grain per silicle. Means

with similar letter (s) are not significantly different at 5% probability level- using LSD test (Slicing based on planting date
treatment).
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not significantly different at 5% probability level- using LSD test (Slicing based on planting date treatment).
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Figure 7- Slicing of interaction effect of planting date and nitrogen on a: protein percentages and leaf nitrogen percentages.

Means with similar letter (s) are not significantly different at 5% probability level- using LSD test (Slicing based on planting
date treatment).
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Figure 8- Slicing of interaction effect of planting date and nitrogen on; a: Oil percentages and b: QOil Yield. Means with

similar letter (s) are not significantly different at 5% probability level- using LSD test (Slicing based on planting date
treatment).
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Introduction

Camelina [Camelina sativa (L.) Crantz] oilseed is a low-input crop that grows and yields well in semiarid
regions with low-fertility or saline soils in comparison with other crops. Camelina seeds contain 30—40 percent
oil. Camelina is an annual plant from the Brassicaceae family that has short and fast growth. Camelina is well
adapted to cool temperate and semi-arid climates, it is more tolerant of drought and spring freezing than rapeseed
(Brassica napus L.). Also, Resistance to some diseases and pests of other members of Brassicaceae plants is
another important features of this plant. Research-based information is lacking to provide basic agronomic
recommendations for Camelina. In general, yield and yield components of Camelina seeds depends on nitrogen
fertilization, planting time and climatic conditions. Camelina responds differently to fertilizer management and
planting date in different climatic and soil conditions. Selection of crop managements such as planting date and
fertilization can increase the quantitative and the qualitative yield of this plant.

Materials and Methods

In order to evaluate the effects of nitrogen fertilizer on agronomic characteristics in Camelina under different
planting dates, a study was conducted in split-plot based on randomized complete blocks design with three
replications at the research field of Agricultural College, the Shahid Chamran University of Ahvaz, located in the
southwest of Ahvaz and the western bank of the Karun River with 31°19"" N; 48° 41" an altitude of 22 meters
above sea level during 2018-19 growth season. Experimental factors included planting date in three times
(November 6, December 6 and January 5) as the main plots and nitrogen fertilizer at four levels (0, 23, 46 and 69
kg.ha-1) as the subplots. The plant material (seed) of this research was Camelina sativa cultivar Soheil which
was prepared from the Biston Shafa Knowledge Foundation Company. Half of the nitrogen fertilizer was spread
with phosphorus and potassium in the surface of each experimental unit and mixed with soil before planting. The
other half of nitrogen fertilizer used in three sections during three stages of plant phenology included True four
leaves, beginning of stem elongation and beginning of silicle emergence.

Results and Discussion

Analysis of variance of traits showed a significant difference between nitrogen levels at each level of planting
date in terms of all traits studied, including grain yield, biological yield, harvest index, plant height, percentage
and oil yield, etc. Generally, based on the results of the analysis of variance, in all three planting dates. The
highest grain yield (2653.8 kg.ha™) was obtained from the first planting date and 46 kgN.ha™ treatment and the
highest harvest index in second planting date and 46 kg nitrogen treatment was measured. The highest oil yield
(737.9 kg.ha™) belonged to the first planting date and the level of 23 kgN.ha™. However, the highest protein
percentages (28.53) was obtained in the second planting date and 69 kg nitrogen treatment. Regarding to the
other traits, it was observed that the optimal use of nitrogen fertilizer led to the improvement of the studied traits
such as the number of sub-branches, silicle per plant, seed per silicle and 1000-grain weight, but delay in
planting date caused the mean of these traits decreased significantly.
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Conclusion

In general, the results of this study showed a significant response of Camelina to the amount of nitrogen used
and planting date, so that in early planting (November 6) was obtained the highest grain yield, yield components,
biological yield, oil yield and protein percentage. But in late planting, especially the third planting date, all the
studied traits were reduced due to the collision of the plant reproductive stage with the high temperature at the
end of Khuzestan growth season and the reduction of the plant growth cycle. Under three planting dates, nitrogen
fertilizer application up to 46 kgN.ha™ increased grain yield, oil yield and some yield components. Based on the
results of this experiment, in order to obtain maximum grain and oil yield of Camelina, it is important to consider
planting date and optimum nitrogen use.
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