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Fig. 1. The effect of different treatments on seed
germination of camelthorn. The columns with at least a

similar letter had no significant difference based on
LSD at 1% probability level.
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Fig. 2. The effect of varying concentrations and durations of sulphuric acid treatment on seed germination of
camelthorn. The columns with at least a similar letter had no significant difference based on LSD at 1%
probability level.
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Fig. 3. The effect of varying concentrations and durations of sulphuric acid treatment on camelthorn seedling

length of. The columns with at least a similar letter had no significant difference based on LSD at 1%
probability level.
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Fig. 4. The ability of camelthorn to preserve seed vigor over time. The columns with at least one similar
letter had no significant difference based on LSD at 1% probability level.
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Fig. 5. The effect of salt stress on seed germination and seedling length of camelthorn. The means with
similar overlap had no significant difference based on standard error.
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Fig. 6. The relative germination response of camelthorn seeds to different salt stress levels. The black and
dotted arrows represent the salinity tolerance threshold level and 50% reduction threshold.
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Extended abstract

Introduction: Camelthorn (4/hagi maurorum) has a high tolerance to salt and water stresses, and its
forage quality is greater than cereal straw and is equal to alfalfa. Seeds of camelthorn do not germinate easily
due to the hard seed coat. Therefore, camelthorn cultivation as an agricultural crop needs more research,
especially on breaking seed dormancy and increasing germination. Despite numerous studies about
camelthorn as a weed, there are few studies on evaluating agronomic factors of camelthorn as a field crop.
Hence, in this study, some aspects of germination and salinity tolerance of camelthorn were examined.

Materials and Methods: In this research, different aspects of camelthorn germination were examined at
the National Salinity Research Center in 2018. In the first experiment, different pretreatments including
control, sandpaper, hydro-priming, hot water, and sulphuric acid were assessed. With the selection of
sulphuric acid as the best treatment, varying durations (0, 5, 10, 15, 20, and 25 min) and concentrations (98%
and 75%) of sulphuric acid priming were compared in the second and third experiments. In the fourth
experiment, the seeds collected in 2018 were compared with the seeds collected in 2017 and 2016. The effect
of different salt stress levels (0, 6, 12, 18, 24, 30, and 36 dS m™") was evaluated on camelthorn germination
and early growth in the fifth experiment. In the sixth experiment, lighting regimes including continuous dark,
continuous light, and an alternative period of dark- light were examined and in the seventh experiment
sibling factors (together and individual seeds) were evaluated. Seed germination and seedling length were
calculated and salinity tolerance threshold levels and 50% reduction threshold were estimated.

Results: The results of the first experiment showed that the highest germination percentage was obtained
in sulphuric acid priming (56.6%), which was six folds greater than the control. In the second experiment, it
was shown that the highest germination percentage (81.1%) and seedling growth (5.7 cm) was observed in
sulphuric acid priming 98% for 25 min. Important note was that these results were related to domestically
produced sulphuric acid, and the highest germination and seedling growth were observed in 75%
concentration for the imported sulphuric acid. In the fourth experiment, it was found that at least 3 years of
seed longevity had no significant effect on seed germination. Considerable losses in germination and growth
were observed from 30 dS m™! salinity level; however, germination did not completely stop even at 36 dS m™!
salinity. In the sixth and the seventh experiments, it was found that there were no significant differences
between seeds germination in the continuous dark, continuous light, and an alternative period of dark- light
as well as between individual and together seeds. So, camelthorn seed is not photoblastic and had no negative
sibling factor.

Conclusions: Generally, it was concluded that the best method for improving germination is priming
with sulphuric acid 98% (internal) or 75% (imported) for 25 min. According to achievement of high
germination in sulphuric acid pre-treatments (chemical scarification), it seems that seed dormancy in
camelthorn is presumably physical. Furthermore, although the salinity tolerance threshold of this plant is
estimated 14.2 dS m!, it can germinate minimally even in very higher salinity. Light salt stress not only
decreases the germination of this plant but also is necessary for growth promoting. Based on the high salinity
tolerance of camelthorn in the germination stage, its cultivation in haloculture systems is recommended for
more investigation.

Keywords: Haloculture, Halophyte, Pre-treatment, Sibling seeds, Vigour

Highlights:
1- Sulphuric acid 98% priming for 25 min led to breaking seed dormancy and acceptable camelthorn
germination.
2- In moderate salinity, germination was not significantly changed and seedling growth was promoted
compared with the non-stress conditions.
3- Salinity tolerance threshold level of camelthorn was estimated 14.2 dS m.
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