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Effect of planting date on growth, seed yield and oil quality of camelina
(Camelina sativa L. Crantz)
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Table 1. Physical and chemical properties of the soil in the experiment site

Sl an ST esle 055 5 Jr ety S él
EC (dS.mY) pH Organic matter (%) N (%) P (mgkg?) K(mg.kg?') Soil texture
0.56 75 0.81 0.74 12 190 Silty clay

Table 2. Meteorological information of the experiment site

AA-Y Y 494-114A
2018-19 2019-20
& oLt 3T ©> o Ldul gy s gyl & oLt 3T 8> e Lid! s gl
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May.
ol e 154 10 8 81 161 204 255 285 135 102 9.2 94 122 142 206 279
Mean Temp. (°C)
i 31.7 1343 1172 22 04 116 1.2 0 334 76 130 837 238 1039 205 0

Total rainfall (mm)
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Fig. 1. Growth Degree-Days (GDD) from seed sowing to harvest of camelina in plantings date treatments
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Fig. 2. Effect of temperature at budding, flowering and seed filling stages on oil yield of camelina
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Table 3. Mean of plant traits and indices of camelina in planting date treatments

S b LTy oL ¥e oLT ¥ Ll J RIFMAR Akl ¥
Planting date Nov.1 Nov.11 Nov.21 Feb.20 Mar.1 Mar.11
Ju vy YA vy \YaA vy YA vy YA vy YA vy YA vy YA
Year 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 LSD (0.05) 2018 2019 LSD (0.05)
PHEY :ng.J—
. 2170.0 1866.6 2030.0 1675.0 1000.8 897.1 385.3 1686.5 1526.6 117.3
Seed yield (kg.ha?)
2373.3 21400 2266.6 1560.0 935.0 844.3 1966.6 1593.3 1793.3 1790.0 10666.6 950.0 385.3
- P2, 608.8 359.3 562.1 479.1 219.8 160.6 52.7 408.4 388.2 58.1
Oil yield (kg.ha?)
621.6 356.6 647.3 466.0 207.3 151.6 596.0 362.0 477.0 429.3 232.3 169.6 52.7
PHEY ;,':«3)
. 28.0 19.8 27.8 29.0 22.1 18.0 2.2 23.7 245 1.0
Seed oil content (%)
26.0 16.6 29.0 30.3 22.3 18.0 30.0 23.0 26.6 27.6 22.0 18.0 2.2
el ot 39 39 38 42 31 30 05 39 35 ns
HI (%)
41 41 43 43 33 32 38 38 34 41 29 28 ns
(P00 ) 2 S0 0.10 0.06 0.11 0.16 0.07 0.05 0.02 010 009 ns
WP (kg oil.hat.m?®)
0.10 0.06 0.12 0.18 0.08 0.06 0.10 0.06 0.10 0.14 0.07 0.05 0.02
ns: Not significant Slsgme NS
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Table 4. Mean of fatty acids (%) of camelina seed oil in planting date treatments

S b LT LT Y. LTy il J gl NN Al ¥
Planting date Nov.1 Nov.11 Nov.21 Feb.20 Mar.1 Mar.11
J IV AFAA AV AFAA TRV IFAA Y A TRV ATRA TRV YA AV ITA
Year 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019 LSD(0.05) 2018 2019 LSD (0.05)
Sl 0.59 821 827 ns
. u 773 772 771 8.78 8.76 8.75
Palmitic (C16:0)
7.61 7.86 759 7.85 757 785 8.85 8.71 884 867 884 8.67 0.59
&Skl
. . 227 229 2.30 1.88 191 1.90 0.18 206 29.75 ns
Stearic (C18:0)
2.29 226 231 226 233 226 181 19 18 199 182 1.98 0.18
&S 3055 29.75 ns
. i 29.75 29.74 29.74 30.55 30.55 30.55 ns
Oleic (C18:1)
3015 2935 3013 2935 3013 2935 3095 3015 3094 3015 3095 3015 ns
N 26.77 26.77 26.77 33.64 33.64 33.65 351 30.34  30.07 ns
Linoleic(C18:2)
2692 2662 2691 2662 2692 2662 3376 3351 3377 3351 3377 3352 351
e, m'
. .&rjxj ‘ 7.19 7.19 7.19 7.52 7.52 7.52 ns 7.28 743 ns
a-Linolenic (C18:3)
717 7.21 717 720 717 720 7.40 7.65 740 765 740 7.65 ns
S 4l5 6.89
SRS ke 14.49 14.49 6.89 6.80 076 1056 10.82 ns
Eicosenoic (C20:1)
1435 1463 1435 1463 1435 1463 6.77 7.01 6.77 701 6.78 7.01 0.76
. s 8.99 8.99 8.99 7.46 7.46 7.46 128 826 819 ns
Erucic (C22:1)
8.94 904 894 904 894 904 758 734 758 734 758 7.34 1.28
S 305 3.05 3.05 3.24 3.24 324 ns 297 332 ns
Nervonic (C24:0)
3.10 301 310 301 310 301 284 364 285 364 285 3.64 0.24 ns
ns: Not significant Slsgme NS
A\


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.1.2
https://agrobreedjournal.ir/article-1-1195-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1401.24.1.1.2 ]

\F-\)L@'d aJWgr)%}WJl?s"Q\ﬁ\&\)jr}LcAifi.S"

Wl 5l a 059 = Sols e S CilS slag b
NS 00 s OT (690 g il LlelS”
203 T sty OT a8 iy gy 0 S 5hS
Fob e by e OT Gose e o it be3T Jlo 5
Sl )b 4 Loy O oy a8 5 il Jgl
50 2 Sl S 5 a5 OLT Y il Y
'@,u)uﬁ@uﬁﬂuﬂdupdgﬁu;
Ll (S g ol (Sl Al 0l IS
) el 3 S5 158G Al (S
i Sl 2lesT ol s ol o I8 30
Y T oo 5 s g 3 Shes o b @
Oy iy St b gl 93 5 5l 53 LidelST
.:ﬁc,.&frli:.w)j

G S
JUsls 2875 BT okij )l sla o lecaly Sl aboy ok
ali:g\gu_,__,»cu}@”ufm;ﬁ;l&ﬁ,@s
5 Ld Aoty ol 33T ol Jings o) 55l
S jals 0dS s 4 s oK le 3T LSS piomas
s g S dlesens 1 ol

References

A1 SYL e oL s ey oS 5 s oSS s
s odalie 513 0 5 2 dE ol e 55 Kl
93 Sl il 51 o3 OF (Oliisms (slaassl olul
slen glasas bgsp by, S gla_esli

(Obour etal., 2017) ol had sla )L

S 5 dmii
MQ)\f@):s\f:i:QLﬁ&b&&l\@w
25 LS Sl 0i 5 23 8 Jo1,0 1 (GDD)
Dldee g axils golize slas MKJ&»&&@)U
J_il.sj_fr,;du;l,;;zﬁu:il_ﬂﬂdjuuﬁj
AL Gl asls 5 Slie oS ¢l Sl b
\K MK@)UJA.J}_ZJHLS&A%KMLEAJ)y
2308 S YV ails 5, Shee o 2ty OLT
()l_tg.a)ar;}_l:ff‘\’\/?)d_&))a}gh&)()tﬁa
T ey 05l S sl b b 4 o
-L.é_.w“" C,\_&KG)UJJL,&}.&}L:MKMK‘)J
o ade e 0l Cosliae Esly o aule T Jlo 95 8 5o
LS gy b Ll sl S L il o
s LS 3 p S STIOY il ey 5, Ses

oolalwl 3590 2l

Adamsen, F.J. and T.A. Coffelt. 2005. Seeding date effects on flowering, seed yield, and oil content of rape
and crambe cultivars. Ind. Crops Prod. 21: 293-307.

Allen, B.L., M.F. Vigil and J.D. Jabro. 2014. Camelina growing degree hour and base temperature
requirements. Agron. J .106(3): 940-944.

Alyari, H., F. Shekari and F. Shekari. 2001. Qil Seeds (Agronomy and Physiology). Amidi Publication,
Tabriz, Iran (In Persian).

A.O.A.C. 1980 .Official Methods of Analysis, (13" Ed.) Association of Official Analytical Chemists.
Washington D.C. 376-384.

A.O.C.S. 2004. Official Methods and Recommended Practices of the American Oil Chemists’ Society.
Champaign: American Oil Chemists’ Society.

Berti, M., R. Gesch, C. Eynck, J. Anderson and S. Cermak. 2016. Camelina uses, genetics, genomics,

production, and management, Ind. Crops Prod. 94: 690-710.

Yo


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.1.2
https://agrobreedjournal.ir/article-1-1195-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1401.24.1.1.2 ]

YA AP (s Ol 5 ((BUSCESST Db el kil 5 Shee ey S b I

Dam, R.F., B.B. Mehdi, M.S.E. Burgess, C.A. Madramootoo, G.R. Mehuys and I.R. Callum. 2005. Soil
bulk density and crop yield under eleven consecutive years of corn with different tillage and residue practices
in a sandy loam soil in central Canada. Soil Till. Res. 84: 41-53.

Fallah, F., D. Kahrizi, A. Rezaeizad, A.R. Zebarjadi and L. Zarei. 2019. Evaluation of genetic variation and
parameters of fatty acid profile in doubled haploid lines of Camelina sativa L. Plant Genet. Res. 6(2): 79-96.
(In Persian with English abstract).

Ghamkhar, K., J. Croser, N. Aryamanesh, M. Campbell, N. Kon'kova and C. Francis. 2019. Camelina
(Camelina sativa (L.) Crantz) as an alternative oilseed: molecular and ecogeographic analysis. Genome
53(7): 558-567.

Hunsaker, D.J., A.N. French, T.R. Clarke and D.M. EI-Sheikha. 2009. Water Use and Evapotranspiration
Coefficients for Camelina Sativa. World Environment Water Resources Congress. May 17-21, 2009. Kansas
City, Missouri, USA.

Hunter, J. and G. Roth. 2010. Camelina production and potential in Pennsylvania. Penn State Ext.
https://extension.psu.edu/camelina-production-and-potential-in-Pennsylvania (accessed 10 May. 2022).

Krzyzaniak, M., M.J. Stolarski, J. Tworkowski, D. Puttick, C. Eynck, D. Zaluski and J. Kwiatkowski.
2019. Yield and seed composition of 10 spring camelina genotypes cultivated in the temperate climate of
Central Europe. Ind. Crops. Prod. 138: 1-9.

Kahrizi, D., S.K. Kazemitabar, S. Ghazi, N. Karimi, M. Feizi, H. Rostami-Ahmadvadi, J. Soorni, F. Falah,
Z. Raziei, M. Bakhsham and T. Rahimi. 2017. A review on biotechnological research on Camelina sativa
oilseed crop in 2 international and °" national biotechnology congress of Islamic Republic of Iran August
29-31, 2017. Seed and Plant Improvement Institute, Karaj, Iran. (In Persian with English abstract).

Kirkhus, B., A.R. Lundon, J.E. Haugen, G. Vogt, G.I. Borge and B.l. Henriksen. 2013. Effects of
environmental factors on edible oil quality of organically grown Camelina sativa. J. Agric. Food Chem. 61:
3179-3185.

Li, Y. and X.S. Sun. 2015. Camelina oil derivatives and adhesion properties. Ind. Crops Prod. 73: 73-80.

Liu, J., H. Tjellstrom, K. McGlew, V. Shaw, A. Rice, J. Simpson, D. Kosma, W. Ma, W. Yang, M.
Strawsine, E. Cahoon, T.P. Durrett and J. Ohlrogg. 2015. Field production, purification and analysis of
high-oleic acetyl- triacylglycerols from transgenic Camelina sativa. Ind. Crops Prod. 65: 259-268.

McVay, K.A., and Q.A. Khan. 2011. Camelina yield response to different plant populations under dryland
conditions. Agron. J. 103 (4): 1265-1269.

McVay, K.A. and P.F. Lamb. 2008. Camelina production in Montana. MontGuide MT200701AG. Montana
State Univ. Ext., Bozeman.

Mendham, N.J., J. Russell and J. Jarosz. 1990. Response to sowing time of three contrasting Australian

cultivars of oil- seed rape (Brassica napus L.). J. Agric. Sci. 114: 275-283.

AR


https://pubmed.ncbi.nlm.nih.gov/?term=Ghamkhar+K&cauthor_id=20616877
https://pubmed.ncbi.nlm.nih.gov/?term=Croser+J&cauthor_id=20616877
https://pubmed.ncbi.nlm.nih.gov/?term=Aryamanesh+N&cauthor_id=20616877
https://pubmed.ncbi.nlm.nih.gov/?term=Campbell+M&cauthor_id=20616877
https://pubmed.ncbi.nlm.nih.gov/?term=Kon%27kova+N&cauthor_id=20616877
https://pubmed.ncbi.nlm.nih.gov/?term=Francis+C&cauthor_id=20616877
https://ascelibrary.org/author/Hunsaker%2C+D+J
https://ascelibrary.org/author/French%2C+A+N
https://ascelibrary.org/author/Clarke%2C+T+R
https://ascelibrary.org/author/El-Sheikha%2C+D+M
https://extension.psu.edu/camelina-production-and-potential-in-Pennsylvania
https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.1.2
https://agrobreedjournal.ir/article-1-1195-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1401.24.1.1.2 ]

\F-\)L@'d aJWgr)%}WJl?s"Q\ﬁ\&\)jr}LcAifi.S"

Mierina, 1., L. Adere, K. Krasauska, E. Zoltnere, D.Z. Skrastina and M. Jure. 2017. Antioxidant properties
of camelina oil and press-cakes. Proc. Latvian Acad. Sci. 71(6): 515-521.

Obour, AK., E. Obeng, Y.A. Mohammed, |I.A. Ciampitti, T.P. Durrett, J.A. Aznar-Moreno and C.H.
Chen. 2017. Camelina seed yield and fatty acids as influenced by genotype and environment, Agron. J.
109(3): 947-956.

Ohlrogge, J., and J. Browse. 1995. Lipid biosynthesis. Plant Cell. 7: 957-970.

Pavlista, A.D., T.A. Isbell, D.D. Baltensperger and G.W. Hergert. 2011. Planting date and development of
spring- seeded irrigated canola, brown mustard and camelina. Ind. Crops. Prod. 33: 451-456.

Porter, J.R. 2005. Rising temperatures are likely to reduce crop yields. Nature Int. Weekly J. Sci. 43: 166-174.

Raziei, Z., D. Kahrizi, H. Rostami-Ahmadvandi, F. Falah and F. Karami. 2016. Production and fatty acid
characterization of DH1025 a doubled haploid Camelina sativa line. International Conference on Researches
in Science and Engineering. 28 July 2016. Istanbul University, Turkey.

Righini, D., F. Zanetti and A. Monti. 2016. The bio-based economy can serve as the springboard for camelina
and crambe to quit the limbo. OCL. J. 23(5), D504: 1-9.

Russele, M.P., W.W. Wilhelm, R.A. Olson and J.F. Powrer. 1984. Growth analysis based on degree days.
Crop Sci. 24: 28-32.

Toncea, I., D. Necseriu, B. Prisecaru, L.N. Balint, M.l. Ghilvacs and M. Popa. 2013. The seed’s and oil
composition of Camelia — first camelina (Camelina sativa L. Crantz), Rom. Biotechnol. Lett. 18(5): 8594-8602.

Sintim, H.Y., V.D. Zheljazkov, A.K. Obour, A.G.Y. Garcia and T.K. Foulke. 2016. Evaluating agronomic
responses of camelina to seeding date under rain-fed conditions. Agron. J. 108 (1): 349-357.

Vollmann J. and C. Eynck. 2015. Camelina as a sustainable oilseed crop: Contributions of plant breeding and
genetic engineering, Biotechnol J. 10: 525-535.

Zanetti, F., C. Eynck, M. Christou, M. Krzyzaniak, D. Righini, E. Alexopoulou, M.J. Stolarski, E.N. Van
Loo, D. Puttick and A. Monti. 2017. Agronomic performance and seed quality attributes of Camelina
(Camelina sativa L. Crantz) in multi- environment trials across Europe and Canada. Ind. Crop. Prod. 107:

602-608.

Y


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.1.2
https://agrobreedjournal.ir/article-1-1195-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-31 ]

[ DOR: 20.1001.1.15625540.1401.24.1.1.2 ]

YA AP (s Ol 5 ((BUSCESST Db el kil 5 Shee ey S b I

Effect of planting date on growth, seed yield and oil quality of camelina

(Camelina sativa L. Crantz)

Ahmadian Kooshkghazi, M. E.! and M. Madandoust?

ABSTRACT

Ahmadian Kooshkghazi, M.E. and M. Madandoust. 2022. Effect of planting date on growth, seed yield and oil quality of

camelina (Camelina sativa L. Crantz). Iranian Journal of Crop Sciences. 24(1): 19-33. (In Persian).

Camelina is one of the plants that it seed yield is highly dependent on planting date. This experiment was
conducted using randomized complete blocks design with three replications in research farm of Fasa Branch,
Islamic Azad University, Fasa, Iran in 2018 and 2019 cropping seasons. Planting dates at six levels; November 1,
11, 21 (autumn sowing) and February 20, March 1 and 11 (winter sowing). The results showed that the autumn
planting on November 1 (with 1550 GDD) had the highest seed yield (2373 kg.ha) and oil yield (621.kg ha?).
Harvest index of autumn planting was 4.34% higher than winter planting. Thousand seed weight was not affected
by planting date. The highest water productivity of 0.18 kg oil ha*.m was obtained in February 1 planting date.
Analyisis of camellia seed oil revealed that linoleic acids (C18: 2) and oleic (C18: 1) had the highest proportion
(30.2%) of fatty acids. the proportion of erucic (C22: 1), eicosenoic (C20: 1) and stearic (C18:0) acids which were
affedted by low environmental temperatures in autumn planting dates increased compared to winter planting dates.
According to results of this experiment, autumn planting of camellia had higher seed yield with higher oil quality.
With delaying planting date, especially in winter, seed developmental stage coinicded with terminal heat that

reduced seed yield and seed oil content. However, early winter planing had the highest water productivity.

Key words: Camelina, Cumulative temperature, Fatty acids, Oil yield and Water productivity
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