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Introduction

Fodder supply in Iran is considered as one of the most important limiting factors in the field of livestock
breeding and production. Camelina (Camelina sativa L. Crantz) plant from the Brassicaceae family is able to
grow in different weather and soil conditions and needs less water, fertilizer, and pesticides than other oilseeds.
This medicinal-oil product is a rich source of oil (28 to 40 percent) and omega-3 fatty acids, which can also be
consumed in human diets. On the other hand, about 90 percent of the fatty acids in camelina oil are unsaturated,
and due to its high alpha-tocopherols and vitamin E content, it does not require any additives to increase the
shelf life of the oil, which is why it can be considered a high-quality edible oil. This research was conducted to
introduce camelina and to evaluate the effects of planting date and spacing on oil yield and the quality of
camelina fodder in Mazandaran Province.

Materials and Methods

This experiment was carried out as factorial based on a randomized complete block design in three
replications at Bayekola Agricultural Research Station (Mazandaran Agricultural and Natural Resources
Research and Training Center). Five planting dates (November 5, November 21, December 5, December 21, and
January 4) and five planting distances (15, 20, 25, 30, and 35 cm) were selected as the study factors. Each
treatment was planted in a plot consisting of six lines, and the distance between the plots was determined as one
unplanted line. At the 50% flowering stage, biomass yield was determined by harvesting four square meters from
the middle rows of each plot. Additionally, forage quality traits were assessed, including oil percentage, neutral
detergent fiber percentage (NDF%), acid detergent fiber percentage (ADF%), crude protein percentage (CP%),
nitrogen percentage (N%), and ash percentage.

Results and Discussion
The results of analysis variance of the studied traits showed that the interaction between planting distance and
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planting date had a significant effect on most of the traits of camelina. The results indicated that the planting date
of December 5 produced the highest oil percentages at planting distances of 25 cm, 20 cm, and 30 cm (6.1%,
6.0%, and 6.0%, respectively). Qil content increased from the November 5 planting date to the December 5
planting date, but declined with the January 4 planting date. The lowest values for neutral detergent fiber (NDF)
and acid detergent fiber (ADF) were observed in the 30 cm planting distance treatment with the December 5
planting date (60.7%) and the November 21 planting date (39.8%), respectively. Planting distance of 25 cm and
planting date of December 5 showed the highest percent of crude protein (15.8), while, the treatment of planting
distance of 25 cm and planting date of November 5 showed the highest plant ash percent (10.0), which had no
significant difference with the treatment of 30 cm planting distance and planting date of December 5 (9.3). The
highest biomass yield of camelina was obtained in the treatment with a planting date of November 21 and a
planting distance of 25 cm (1778 g m). In all planting distances, the biomass yield reached its maximum on the
planting date of November 21, and with a delay in planting, a downward trend in the trait was observed, when
the lowest value was obtained in the treatment of planting date of January 4 and a planting distance of 35 cm
(972 g m?).

Conclusion

In general, according to the obtained results, planting distance of 25 to 30 cm and planting date of November
21 to December 5 with high oil and protein content and low NDF and ADF and can be a suitable candidate for
the production of high quality and quantity camellia fodder.
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Table 3- Mean comparison of effect of distance and planting date on 0il%, NDF, ADF, CP and ash in camelina
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Treatment a0 2 0Xiguies d do 5 Joloo y2 onigaids yud Mo )d iy oy o0

Cuils alold il b A S Jalow Sl Py oS 15

1 i il (O 0, 0, (o) 0,
Plantlr(lgn?)lstance Planting date Qil (%) NDF (%) ADF (%) CP (%) Ash (%)
ke 31 65.2 421 132 7.0
November 5
A 3.0 68.7 46.1 141 7.7
November 21
15 Aa 41 62 417 14.0 8.3
December 5
@) 3.2 65.3 411 124 73
December 21
@8 22 67.3 421 116 5.7
January 4
ke 39 67.4 447 122 6.7
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A 5.1 69.0 41.9 142 8.7
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20 Aha 6.0 68.0 423 15.0 5.7
December 5
@) 41 68.0 403 132 7.7
December 21
@8 21 718 416 123 5.7
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obihe
48 714 443 143 10.0
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A 6.0 69.8 453 15.0 73
November 21
25 Aha 6.1 70.2 423 15.8 6.3
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@) 5.7 72.1 424 139 73
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«> N8 5.0 718 424 13.0 5.7
January 4
othe 41 63.5 43 112 7.7
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A 5.0 69.2 39.8 132 6.3
November 21
30 Aha 6.0 60.7 432 145 9.3
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@) 58 61.7 411 122 8.0
December 21
@8 42 74.0 443 118 5.7
January 4
othe 3.0 717 423 134 73
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A 41 70.0 423 13.0 6.3
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35 Aha 5.1 71.0 412 151 5.0
December 5
@) 41 70.0 43.0 12.9 6.7
December 21
@8 23 68.0 44.0 109 6.7
January 4

LSD (%) 0.56 1.82 1.98 1.26 113
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Figure 1- The effect of planting distance on the nitrogen percentage of camelina
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Table 4- Analysis of variance of biomass yield of camelina as affected by planting distance and date

Oyt g
S.0vV

O3l anyd odgiCumyj 3 Slos

S5
Replication
cuwslS alols
Planting distance
S o,
Planting date
CuBlS oyl x iy, alols

Planting date x planting distance

s
Error

Oy o >
CcVv

df Biomass yield
2 14420.89

4 127538.45™
4 232785.82™
16 64938.49"
48 6182.94

- 5.55

Db gxe pis g do > K g i Jlein] e )0 I dxe Cud 5ay NS g s
ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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