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Abstract

Native to the American continent and part of the Hydrophyllaceae botanical family, Phacelia tanacetifolia Benth. is
an annual cultivated species that has become increasingly important in recent years in the current ecological context,
marked by many evident climate changes. Known as the honey plant that "saves" honey production in difficult years
when acacia harvesting productions present poor results, phacelia has recently attracted the attention of Romanian
farmers due to its remarkable agrophytotechnical characteristics. These include the species high genetic resistance to
extreme weather conditions (drought and even frost), resistance to diseases and weeds, short vegetation period and
even its ability to contribute to soil improvement (specially when used as green manure). Also, due to its distinct
characteristics, it can also be used as a fodder species with an extremely high degree of palatability, and from an
ecological point of view, it actively contributes to the preservation and improvement of biodiversity. This study aims
to explore the multiple uses of this valuable species, both from a honey and fodder perspective, as well as from the
perspective of the agro-ecological advantages offered by its expansion in cultivation.

Keywords: phacelia, honey plant, fodder, climate change, cultivation

1. Introduction the climatological norms. The main impact on
agricultural crops varies from region to region,
For agriculture, the climate crisis is a huge with the southern parts of the country being the
challenge, as this economic sector, which is most vulnerable to serious effects that are difficult
essential for human life, is considered one of the to counteract, such as soil degradation and
most affected. The occurrence of extreme desertification.
phenomena such as prolonged atmospheric and However, it is visible that all of Romania’s
soil drought, unusual temperatures in some agricultural areas are affected by climate change
seasons, heat waves, heavy rains, hail, or even and among the most noticeable effects are the
floods, lead to major negative effects on plant and following: lower yields per hectar in some parts of
animal productions [1,2]. the country (especially in Oltenia and Muntenia
In Romania plant cultivation is facing major regions) traditionally known for crops like maize
difficulties as well, manifested mainly by and sunflower; heat stress and water deficiency
significant monthly, annual and multiannual manifested by soil water evaporation, increased
deviations of temperature and precipitations from soil acidity, crust formation and in critical cases

the appeareance of desertification and an increase
in the frequency of extreme weather events
* Corresponding author: Gheorghe David (storms and hail) that cause direct mechanical
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damage to plants (breaking of stems and leaves)
[1,2].

In this context, Romanian farmers are required to
adopt new agricultural strategies in order to
mitigate these effects as much as possible and
maintain stable crop productivity.

Most research done in past years recommends to
revisit what is known as traditional agricultural
technologies and to improve them with more
reliable measures and good practices, given the
current climatic situation.

Sustainability strategies in agriculture are vital for
ensuring food security and they must include
viable actions, in order to adapt and limit the
effects of climate change. These may include the
following:

» Adjusting the agricultural calendar,
particularly for spring crops, by adapting the
sowing season and optimizing the growing season.

» Selecting resilient varieties, which
involves using hybrids and varieties adapted to
heat stress and drought, that can bear fruit under
extreme conditions.

» Introducing new types of agricultural
crops, suited to the Mediterranean countries or to
agricultural areas with a more arid climate.

» Establishing a good water and soil
management through smart irrigation systems to
improve water use efficiency, minimum tillage
agrotechnical systems, as well as the expansion of
forest buffers to retain moisture and prevent
erosion.

» Protecting biodiversity by implementing
sustainable agricultural practices that have a
beneficial impact on soil microorganisms,
facilitating the natural restoration of fertility —
including legumes in crop rotation, keeping plant
residues on the surface, practising green manure
[1,2,3].

From the measures listed above, on this regard, we
consider that one of the most important
agricultural practices in this context is the
introduction and the cultivation of some non-
traditional species that are resistant to high or low
temperatures, drough, have modest requirements
in terms of the main vegetation factors and are
known as mutifunctional plants.

In context of the climatic crisis, in Romania,
several species are becoming increasingly
recognized and cultivated, mainly known as
fodder plants. In this category we include
sorghum, Sudan grass, known for their genetically
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high tollerance to heat, sainfoin (highly resistant
to drought), triticale (resistant ans also has low
soil requirements), brome grass (particularly
resistant to frost, temperature fluctuations, and has
low soil fertility requirements), and phacelia
(versatile and has low requirements for all
vegetation factors).

Phacelia tanacetifolia Benth., commonly known
as phacelia, fiddleneck or lacy phacelia, is an
herbaceous annual cultivated species that has
gained particular popularity in recent years, both
for its remarkable versatility and its ability to
adapt to the increasingly acute ecological
problems arising from the climate change in recent
years [4].

Mainly known as a melliferous plant, the species
is native to warm parts of Northern America
(mostly California) and South America (Andes),
belonging to the Hydrophyllaceae botanical
family. Its European cultivation history states that
phacelia was first cultivated as an ornamental
plant, in many recognised bothanical gardens
along the continenent, due to its aesthetic features.
However, research conducted in recent decades
has shown that the species is so much more than
just a beautiful plant — it presents many possible
uses from honey and forage, to successive crop,
cover crop or green manure [4,5,6].
Morphologically, the species develops a long and
strong tap root system. It has a average height of
60-80 cm tall, but in favorable years with enough
water and nutrients it can grow up to over 100 cm.
The main stem is erect, very branched and hairy in
the superior part. Its colour is mainly green with
with reddish hues.

The leaves of phacelia are unpaired, segmented,
with long, hairy lobes.

At the top of the stems is located the scorpioid
cyme inflorescence, which can have up to 70
hermaphrodites blue to purple flowers.

The fruit is a brown, dehiscent capsule containing
four small, oval seeds [4,6].

Regarding its cultivation, after Dragomir and
Zarczynski et al., the plant presents a high
ecological plasticity, having low requirements for
climatic and pedological conditions, succeeding in
both warmer and cooler regions.

Nor does the cultivation technology raise any
particular problems, as the species has no specific
requirements regarding the preceeding crop;
seedbed preparation is done typically for smaller
seeds, and fertilization relies either on the residual
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effect of manure or on moderate doses of NPK
[4,6,7].

In terms of seeds and sowing, it is recommended
the use of seeds produced the previous year.

The sowing recomended period is early spring, but
it could be prolonged in late spring. Also,
depending on the purpose of the crop, sowing can
also be carried out in stagesand, continuing into
summer even through the beginning of August [6].
Maintaining the crop does not require significant
effort, other than ensuring that weeds are
minimized and controlled.

In this paper, we aim to highlight some of the
main advantages of expanding the cultivation of
P. tanacetifolia in our country, from three
different perspectives: as an important honey
plant, a valuable fodder species, and a plant with
an important agro-ecological role in the current
soil and climate conditions.

2. An exceptional honey plant in current
ecological conditions

Primarily, Phacelia tanacetifloia Benth., is
considered, nowadays, a very beneficial plant for
honey production, beeing an important source of
high quality pollen and nectar for honeybees (4pis
spp.) and bumblebees (Bombus spp.) [6,7,8,9].
Given the noticeable climate changes of recent
years, the species has become cosidered as the
"savior plant" of honey productions in difficult
climatic years, with cold, wet and even frosty
springs, leading to poor acacia harvests.

The flowing period of phacelia starts at about 45-
50 days post sowing. The species has a long
period of flowering, ranging between 30 to 60
days, depending on the climatic characteristics and
on the water regime of the cultivation year.

Heat waves in lowland areas significantly shorten
the flowering period of phacelia, which only lasts
in this cases for about 25-30 days [5,6,8].

Under favorable conditions, a phacelia flower
secretes between 1 and 4.5 mg of nectar, which
contains an average of 24% sugar [8,9].

Due to the distinctive  morphological
characteristics of its flowers, which are clustered
in scorpioid cymes (loop-shaped inflorescences),
ranging in colors from lilac to blue and featuring a
ring-shaped nectar-secreting gland at the base of
the ovary, the plant is highly attractive to
pollinators, which visit it from morning to evening
and from spring through early fall [6].
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Visits are more frequent in the morning, when
bees collect both pollen and nectar, while in the
afternoon they focus more on obtaining nectar [6].
Phacelia honey productions are very high, ranging
from 200 to almost 1000 kg per hectare, which is
the reason of its growing popularity in our
country, among beekeepers [5,8,9].

Although establishing the crop requires financial
resources, the plant is undemanding in terms of
the main growing conditions and does not require
complex cultivation techniques, or difficult
maintenance which makes it profitable both as a
honey plant and as a forage crop.

Although highly appreciated for its delicacy,
distinguish taste and potential therapeutical
properties, phacelia monofloral honey is a
relatively rare apicultural product.

The product is considered to have an exceptional
quality and is highly valued for its slightly floral
and citrus aroma, golden color, and pleasant
consistency [5,8,10].

Recent reaserch has shown that this type of honey
has some important therapeutical characteristics,
beeing highly anti-inflammatory, atitusive and
spastic, contributing to proper gastrointestinal
comfort and cardiovascular health [5,10].

3. Valued fodder plant

Phacelia is a valuable secondary forage crop,
appreciated for its rapid growth and resistance to
low temperatures and drought.

The species has significant fodder value, due to its
high green mass production (20-25 t/ha), good
coefficient of consumability and digestibility and
has been increasingly used in cattle feed in recent
years [6,10].

Although it is known primarily as a honey plant,
its rich biomass makes it an valuable option for
animal feed, particularly in the form of green
forage (containing up to 18% proteins) or in
diffent mixtures, wusually with a legume
[4,6,10,12].

P. tanacetifolia has high palatability, especially
due to its pleasant taste when used as green mass
by cattle.

In the last years, fodder-honey mixtures are being
cultivated more and more, in order to fullfil both
purposes: honey production during flowering
season and forage for animals, after flowering,
either as green mass, hay or silage.

Due to its biological characteristics and low
requirements to climatic factors, the species is
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suitable for many types of forage mixtures, beeing
cultivated, in the last years, with spring mash,
consisting of spring vetch and oats [6,12].

Also, along with phacelia, some other annual
legumes are beeing grown, such as spring fodder
peas or spring vetch, however, the highest
production results were obtained from the mixture
of phacelia and spring mash (spring vetch and,
oats) [12].

4. Plant with an important agro-ecological role
in current soil and climate conditions

Current agricultural technologies increasingly
focus on adopting soil-conserving measures
through the use of minimum-tillage or no-tillage
systems.

At the same time, measures to improve the
physical and chemical properties of the soil which
are essential for achieving stable yields in today’s
challenging climate are particularly important.
While for the cultivation of traditional annual
crops, the primary soil tillage operation, plowing
is performed less frequently, alternatives to this
that have a positive impact on soil compaction and
water management are needed, which are
currently the main limiting factors for good crop
yields in Romania.

Improving physical properties can be achieved
through  gentler  agrotechnical = measures,
maintaining plant residues on the surface,
initiating protective plants (cover crops) and
practicing green manuring [4,12,13,14].

In the context of promoting sustainable
agricultural practices, the cultivation of resistant
and versatile plants such as phacelia stands out,
due to its many advantages.

On this regard, the first advantage of the
cultivation of P. tanacetifolia, is represented by
the fact that the plant can serve a dual purpose
within the same crop cycle: first as a honey plant,
and after flowering and nectar collection, as a
forage plant. The biomass yield is significant and
highly valued, particularly by ruminants, beeing
utilized either as green forage or in silage.

A second advatage is related to the fact that the
species can be used as a protective plant (cover
crop) or intercrop [13,15,16].

In its relatively short life cycle, it can serve the
purpose of preventing degradation processes such
surface soil erosion and water loss. Reaserch done
in the last decade has shown that P. tanacetifolia
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cultivation can reduce significantlly the
occurrence of weeds on soil, as well as their seeds.
Tursun et al. demostrated that cultivating the plant
as an intercrop, in organic apricot orchards, has
the potential to eliminate weeds by a very high
percentage, of almost 75%, by its dynamic growth
and by directly compeeting with the weeds for
water and nutrients, but also having a potential
allelopathic effect. Even if in the first instance
phacelia may be less effective than mechanical
weed control measures or the application of total
herbicides, after ploughing, it has to potential to
become even more effective than these well
known weed control actions [17,18].

Also, after Zarczynski et al., intercrops with
phacelia improve many soil characteristic such as
structure (arrangement of soil particles), pore
network, apparent density and soil humidity. The
fact that phacelia's root system that can reach up
to 90 cm playes a major role in improving soil’s
physical properties [4,18].

A third important advantage of cultivating this
annual hebaceous species is regarding the fact that
this plant can become a very good source of green
manure.

Green manure crops are plant species (mainly
legumes, grasses, cruciferous but also other
species) sown to produce a rich plant biomass,
which is then incorporated into the soil in order to
contribute to organic matter formation, enrich the
soil in nitrogen and to improve its structure.

They increase soil fertility by stimulating the
biological activity, retain nutrients, also having an
important positive impact in terms of excessive
soil acidity.

In the actual climatic context, green manure is a
subject of high interest, beeing considered more
than just an important ecological fertilization
measure. It represents a good and sustainable
agricultural practice, capable of combating soil
erosion, preserving good humidity and keeping the
land clean, free of weeds.

Along with plants from the same height category
like mustard, clover, and vetch, phacelia is a plant
of interest for cultivation as green manure, due to
its ability to improve the physical and chemical
properties of the soil, especially the humus content
and to create, through its root system, chanels that
improve moisture retention [4,7].

As shown before, its cultivation technology is
considered simple and the plant has a flexibility of
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cultivation, due to the moderate requirements for
the vegetation factors.

Also, the species is suitable for organic farming,
because, besides the pozitive impact it has on soil
fertility, it can be used as a good measure of
biological control of weeds and nematods [18].
Phacelia in also considered as a valuable crop
rotation plant for most species, because it leaves
the soil clean, enriched in organic matter and
nutriens by incorporating its biomass into the soil
and also, having a greater capacity to retain water.
It could be used as succesive crop, as well, with
good production results, especially when
cultivated after plants that release the land early
(barley, wheat, rapeseed), making it a profitable
choice for farmers, both for beekeepers and
livestock farmers.

5. Conclusions

In the current ecological context, in our contry the
cultivation of non-traditional, highly resistant
plant species with low requirements regarding the
vegetation factors and multifuctional uses, is
becoming a necessary measure, for ensuring a
more reliable productions.

Taking these factors into account, for our country,
Phacelia tanacetifolia Benth. stands out for its
multiple cultivation advantages, supporting
sustainable agricultural practices and important
sectors of agriculture such as beekeeping and
fodder production.

The agronomic and ecological role of this valuable
species cannot be underestimated, given its ability
to protect and improve soil properties, especially
the physical and chemical ones, while also
contributing to the restoration of humus reserves,
an essential component of fertility.
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