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Background and objectives: The camelina plant is a little-known
plant Brassicaceae family. Camelina is an example of renewable
vegetable oil that is considered a sustainable energy source. Seed yield
and oil quality are the most obvious breeding objectives in the
Brassicaceae family, while seed yield in agricultural plants, as their
most complex trait, is influenced by a large number of physiological
processes and the measurable expression is manifested in the
physiological and morphological characteristics of the plant. Therefore,
the analysis of physiological (growth) indicators is considered essential
to understanding and interpreting changes in plant performance in
response to environmental conditions. However, there is very limited
information on the comparison of growth and functional traits of
Camelina genotypes in the country. Therefore, the objective of this
study was to compare the effects of physiological characteristics of 40
double haploid Camelina lines in the country.

Materials and methods: In this study, 40 Camelina genotypes in
terms of physiological traits and yield including leaf area index, crop
growth rate, relative growth rate, net assimilation rate, specific leaf
area, grain yield and oil yield were compared in a randomized
complete block design with three replications in the research farm of
Faculty of Agricultural Technology (Aburaihan), the University of
Tehran, Pakdasht in 2020. It is worth mentioning that for measurement
of the traits studied, the Soheil cultivar, which has long been grown
both in the test area and in other parts of the country and is considered
one of the well-known and widespread cultivar in the country, is
considered as a control and other lines were compared with Soheil
cultivar.

Results: The results of the present study showed a significant
difference between the Camelina lines in terms of physiological growth
characteristics, the differences eventually led to significant differences
in seed yield and thus had an impact on seed yield and oil content. This
theme also shows and confirms the high and differential roles of
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genotype on camelina yield. In general, the results of this research
showed that there is a positive correlation between the seed yield of
camelina with the crop growth rate and the net assimilation rate, and
there is a negative correlation with the specific leaf area at the 5%
probability level. So, line 134 with the maximum leaf area index
(2.34), and line 110 with the maximum growth rate (14.49) and net
assimilation rate (8.13 g/m2 per day), in terms of the final grain yield
were identified as the superior lines with 3178 and 3120 kg/ha,
respectively. Also, the specific leaf area, which is directly related to the
amount of light loss, was higher in low-yield genotypes than in lines
134 and 110.

Conclusion: The results of the present study showed the direct effect
of seed yield on camelina oil yield. So that the greater compatibility of
lines 110 and 134 with the studied culture environment has increased
the dry matter accumulation and seed yield in the mentioned lines by
increasing the plant growth rate and as a result has brought about a
significant increase in seed oil yield in these lines. Since the purpose of
cultivating Camelina oilseeds is, in addition to the seed harvest, to
obtain oil of adequate quantity and quality, we can consider lines 134
and 110 as a whole as superior and promising double haploid lines,
compatible with the climate conditions of the region.

Cite this article: Hosseinifard, M., Ghorbani Javid, M., Soltani, E., Alahdadi, 1., Kahrizi, D. 2023.
Study of growth indices and yield of double haploid lines of Camelina plant (Camelina sativa
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Table 2- List of camelina cultivars used as parents in crosses to produce double haploid lines.
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Table 2- Physiohemical properties of the experimental site soil (Depth 0-30 cm).
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Table 3 -Variance analysis of the growth indices and yield of double haploid lines of camelina.

Ol 4yl

Mean Square

e e
© ale _ oals . e e e
el 63.). osle o A . - 3T c]‘“‘ X .
SOV DFf chw - Ay Ay saolanus! P als 3 Slas RE) > Slos
e B L o
S J ; = o Grain yield Oil yield
g TDM 7 il o SLA 7 7
LAI CGR RGR NAR
<
)'JKJ . 2 0.0050"  3955.612* 19.5422  0.0017* 5.1324™ 0.00006™ 962.80" 9319.808™
Replication
) " " i " " " " "
39 0.0962 4323.299 19.4712 0.0009 44363 0.00016 1375238.36 148375.043
Genotype
ibol ol
78 0.0024 291.5820 1.3780 0.0001 0.3880 0.00001 9201.87 1727.116
Error
SRl 2
(1s,3) - 2.80 11.07 11.39 7.99 10.71 7.39 6.05 8.30
CV (%)

Table 4- Mean comparison of the growth indices and yield of double haploid lines of camelina.

A3V 5 do;3 0 Jleat e 53l fxe s ixe b 5 ¥k ns
ns, * and **: not significant, significant at P <0.01 and P < 0.05 respectively.
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Genotype — K 3, = j‘J 3 . 2 = }» ?.\J 5 % Vg, o E P :‘3 2
o 3B byt 13w o Jat w2t Td4E 493
o R e o @ q 039 T )
. 224 178.506 11.9005 0.1354 5.312 0.0405 1900.031 622.961
Soheil
a c-g c-h c-g h-k 0-q gh fg
11 1.9366 120.461 8.0307 0.1014 4.1294 0.0451 320.877 87.67
cd n-q n-q n-p m-q I-p v y
17 1.8032 178.527 11.9018 0.1227 6.6030 0.0436 1441.24 347.938
f-i c-g c-h g-1 b-f m-q q-s q-u
13 1.6918 157.066 10.4711 0.1264 6.1685 0.0494 1684.428 539.016
k-p 8| f-1 5 d-h f-m ij ik
19 1.5325 91.613 6.1057 0.0942 3.9847 0.0513 1632.663 520.278
r IS qr p n-q d-k jk i-l
3 1.9356 211.769 14.1179 0.1400 7.3042 0.0459 1469.591 460.398
0 .
cd ab ab b-f a-c jp Im l-o
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n-q e-g e d-h b-g h-n u WX
30 1.5927 132.016 8.8011 0.1370 5.5276 0.0576 2065.351 651.53
qr k-n k-o b-g 2 be ef ef
31 1.7748 101.35 6.7566 0.1146 3.8066 0.0553 1284.517 397.683
2-j pr pr i-n 0-q b-f n-q 0-$
38 1.7692 136.036 9.0690 0.1033 5.1347 0.0407 1927.567 614.461
h-k jn j-o m-p i-m 0-q f-h fg
39 1.5444 172.086 11.4724 0.1416 5.2624 0.0530 1842.587 582.175
r e-i d-i b-e h-k c-g gh g-i
47 1.9055 188.408 12.5605 0.1439 6.5979 0.0518 2914.223 916.422
c-¢e b-e b-e b-d b-f cj b be
49 1.8226 188.533 12.5688 0.1265 6.7586 0.0443 2720.041 886.295
e-g b-¢e b-¢ e b-¢ I-q c c
53 1.8757 96.583 6.4388 0.0922 3.4321 0.0447 1053.466 326.15
de qr qr p Pq I-p st tu
53 1.7076 122.647 8.1764 0.1138 4.7894 0.0538 1824.840 583.015
Jp n-q n-q i-n j-o b-g hi g-i
66 1.6456 107.744 7.1829 0.1001 43627 0.0488 1638.262 544.273
0-q o-r o-r n-p k-p g-m jk h+j
90 1.6610 178.369 11.8912 0.1348 7.1502 0.0527 1881.831 622.504
n-q c-g c-h c-h a-d c-h gh fg
110 1.82 217.351 14.49 0.16 7.96 0.0409 3120.555 972.135
e-g a a a a n-q a ab
11 1.7212 126.955 8.4637 0.1238 49179 0.0521 758.8964 228.652
j-o m-o m-p f-k i-m c-i u VW
12 1.5209 130.686 8.7124 0.1108 5.7239 0.0489 1149.496 357.208
r l-o l-o j-o 5 g-m p-s p-u
114 1.5452 98.311 6.5540 0.0971 4.2401 0.0482 1981.72 609.76
r qr qr op I-p g-m fg f-h
116 1.8448 155.086 10.3390 0.1275 5.5952 0.0460 777.9696 229.354
e-h gl g-m e-i 5 Jp u VW
17 1.6739 177.336 11.8224 0.1299 7.0501 0.0480 1095.423 339.876
I-p c-g c-h d-i b-d g-m r-t ru
118 1.7815 152.733 10.18 0.10 5.33 0.0597 958.3676 291.297
2-j g-m h-m I-p h-k b t uv
119 1.7293 144302 9.§201 0.1347 5.56.43 0.0555 1248.165 382.755
i-n jn c-h 2-j b-e n-r p-t
122 1.7499 153.986 10.2657 0.1042 5.8840 0.0401 1575.179 497.844
i-1 g-m g-m m-p e-i Pq j-l j-l
123 1.3416 63.9 4.26 0.1030 3.1718 0.0823 441.9684 123.696
r s qr m-p q a v Xy
124 1.7225 159.452 10.6301 0.1301 6.1708 0.0496 1323.352 414.064
j-o g-k f-1 d-i d-h f-m m-o m-q
125 1.6389 130.402 8.6935 0.1079 5.3058 0.0451 2222.533 726.08
Pq l-o l-o k-p h-k I-p d d
126 1.8953 147.377 9.8251 0.1350 5.1748 0.0535 2176.867 696.463
c-e h-n i-n c-h h-1 c-g de de
127 1.9681 214.650 14.31 0.1519 7.3724 0.0465 1080.818 335.657
c ab a ab a-c i-0 st s-u
128 1.7135 181.577 12.1051 0.1280 7.0666 0.0469 1170.162 366.822
Jp c-f c-g d-i b-d h-n 0-s p-t
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o2 = o M =
1.8928 199.902 13.3268 0.1528 7.0434 0.0533 1342.042 419.9
129
c-e a-d a-e ab b-d c-g mn m-p
1.8869 204.002 13.6001 0.1498 7.2075 0.0499 1521.687 476.718
130
de a-c a-c be a-c e-l kl k-m
131 1.6918 161.841 10.7894 0.1351 6.3780 0.0516 1303.964 404.58
k-p e e c-h c-g d4 n-p n-r
132 1.7482 172.877 11.5251 0.1414 6.5903 0.0534 1019.080 316.386
i-l d-h d-i b-e b-f c-g st tu
133 1.7408 144.802 9.6535 0.1340 5.5437 0.0525 2205.102 714.781
i-m i-n i-n c-h 2-j c-i de de
2.01 223.508 14.93 0.1386 7.43 0.0390 3178 1027.478
134
b a a b-g ab q a a
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135 . . . .
d-f e e g-1 e-i k-p -1 I-n
136 1.5412 121.808 8.1205 0.1191 5.2619 0.0570 2193.637 714.539
r n-q n-q h-m h-k b-d de de
LSD 0.0803 27.757 1.9082 0.0163 1.0126 0.006 155.93 67.554
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*The means within each column by the different letter are significantly different based on LSD test (P<0.05).
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Table 5- Correlation coefficients between traits of the grain yield, oil yield and growth indices.
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Table 6- Statistical summary of grain yield, oil yield and growth indices.
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